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Dear Reader: 
 
Enclosed is the supplemental draft environmental impact statement (SDEIS) entitled Alton Coal 
Tract Lease By Application Supplemental Draft Environmental Impact Statement. This document 
has been developed in accordance with the National Environmental Policy Act of 1969 and the 
Mineral Leasing Act of 1920, as amended. The Bureau of Land Management (BLM) prepared 
this document in consultation with several cooperating agencies, consisting of the Office of 
Surface Mining Reclamation and Enforcement (OSM), the U.S. Environmental Protection 
Agency (EPA), the National Park Service, the Utah Department of Natural Resources, Division 
of Oil, Gas, and Mining, and Kane County. The U.S. Fish and Wildlife Service (USFWS), the 
U.S. Army Corps of Engineers (USACE), and Garfield County were also formally offered 
cooperating agency status. Though no formal response from these entities was received, they 
contributed to this document’s preparation. This document takes into account public comments 
received during the scoping effort as well as issues raised during the public comment period on 
the DEIS. The SDEIS is open for a 60-day review period beginning the date the EPA publishes 
the notice of availability (NOA) of the SDEIS in the Federal Register.  
 
The BLM has prepared this SDEIS to analyze and disclose the potential impacts of leasing and 
mining the coal reserves in the Alton Coal Lease by Application (LBA) tract. The BLM’s 
decision with respect to the LBA tract will pertain only to leasing the tract; however, the 
potential impacts of mining the tract are analyzed because a coal mine would be a logical 
extension of a lease. The LBA tract consists of approximately 3,576 acres of land in Kane 
County, Utah, approximately 0.10 mile south of the town of Alton and 2.9 miles east of U.S. 
Route 89. The tract is in the BLM Kanab Field Office planning area, which is managed under the 
Kanab Field Office Record of Decision and Approved Resource Management Plan (BLM 
2008a).  
 
The public was provided a 90-day scoping period at the beginning of the EIS process to identify 
potential issues and concerns associated with the Proposed Action. Scoping comments were used 
to help develop alternatives to the Proposed Action, to guide the analysis of potential effects 
from leasing and mining the tract, and to identify potential mitigations for inclusion in the DEIS.  
 
On November 4, 2011, an NOA for the Alton Coal Tract Lease by Application DRAFT 
Environmental Impact Statement (DEIS) was published in the Federal Register (76: 68501–
68502). Based on comments received on the DEIS, the BLM decided to prepare this SDEIS for 



public review before preparing and distributing a final EIS (FEIS). Comments on the DEIS were 
used to produce this SDEIS.  
 
The SDEIS analyzes three action alternatives: 1) Alternative B (the Proposed Action), 2) 
Alternative C (Reduced Tract Acreage and Seasonal Restrictions), and 3) Alternative K1 
(Reduced Tract Acreage). Alternative C was developed in response to issues raised during the 
scoping period. Alternative K1 was developed in response to issues raised during the public 
comment period on the DEIS. This SDEIS analyzes a No Action Alternative, which would be to 
not offer the lease tract for leasing at this time and to maintain existing land uses in the tract area.  
 
The SDEIS is not a decision document. Rather, it is a document that will inform the BLM's final 
decision on whether to hold a competitive lease sale for the tract and, in the event that the BLM 
decides to offer the tract for competitive leasing, what stipulations would be attached to the 
lease. The SDEIS is being released to inform the public and interested parties of the potential 
impacts associated with implementing any action alternative.   
 
Comments will be accepted for 60 days following the EPA’s publication of the NOA in the 
Federal Register. The BLM is also publishing an NOA in the Federal Register. All substantive 
comments and information submitted will be summarized and addressed in the FEIS. This is also 
the location where substantive comments on the DEIS will be summarized and addressed. 
Substantive comments are ones that, with reasonable basis, question the accuracy of the 
information in the SDEIS, the adequacy of, methodology for, or assumptions used for the 
environmental analysis; present new information relevant to the analysis; present reasonable 
alternatives other than those analyzed; and cause changes or revision in one or more of the 
alternatives. The BLM can best use your comments if received within the review period. 
Comments received after the end of the 60-day comment period will be considered in preparation 
of the FEIS as time permits. Comments may be submitted electronically to the attention of Keith 
Rigtrup at blm_ut_kn_altoncoal@blm.gov. Please include "Alton Coal Lease SDEIS" in the 
subject line of your email message. Comments may be submitted by mail to Alton Coal Tract 
LBA EIS, Keith Rigtrup, BLM, Kanab Field Office, 669 South Highway 89A, Kanab, Utah 
84741.  Comments may also be submitted by fax to (435) 644-1299. 
 
The BLM will host public meetings in Alton, Kanab, Panguitch, Cedar City, and Salt Lake City, 
Utah, to provide an overview of the results of the analysis in the document and to take public 
comments on the SDEIS. The public meetings will be announced by the BLM at least 15 days in 
advance through public notices and local media news releases and mailings. 
 
Before including your address, telephone number, email address, or other personal identifying 
information with your comments, please be advised that your entire comment, including your 
personal identifying information, may be made publicly available at any time. Although you may 
ask us in your comment to withhold your personal identifying information from public review, 
we cannot guarantee that we will be able to do so. All submissions from organizations and 
businesses, and from individuals identifying themselves as representatives or officials of 
organization or businesses, will be available for public inspection in their entirety.  
 



Printed copies of the SDEIS are available for review at the following BLM offices: 

BLM  
Kanab Field Office  
669 South Highway 89A 
Kanab, Utah 84741 

BLM  
Utah State Office 
440 West 200 South, Suite 500 
Salt Lake City, Utah 84101 

 
The document may also be viewed at the following public libraries: 

• Kanab City Library, 374 North Main, Kanab, Utah 84741 

• Panguitch Public Library, 25 South 200 East, Panguitch, Utah 84759 

• Cedar City Library, 303 North 100 East, Cedar City, Utah 84720  

• Salt Lake City Main Library, 210 East 400 South, Salt Lake City, Utah 84111  
 
You may also access the document on the Internet at the BLM Utah homepage.  
 
If you have any questions or would like to obtain an additional copy of this SDEIS in either 
hardcopy or PDF, please contact Keith Rigtrup at (435) 865-3063.  
           
         
 
      Sincerely, 
           
         
 
         
      Harry Barber 
      Kanab Field Office Manager 
  



 



 

 

U.S. DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

 

 

ALTON COAL TRACT LEASE BY APPLICATION  
SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT 

 

 

 

Bureau of Land Management 
Utah State Office 

 

 

 

Prepared by  
Bureau of Land Management 

Kanab Field Office 

 

June 2015 

 

 

_____________________________ 

Harry Barber  
Kanab Field Office Manager 

  



 



Alton Coal Tract LBA 
Kane County, Utah 

Supplemental Draft Environmental Impact Statement 
 
Lead Agency: U. S. Department of the Interior, Bureau of Land Management 
 
Type of Action: Draft   ( X )  Final  (   ) 
   Administrative  (     )  Legislative (   ) 
 
Jurisdiction: Color Country District Office, Kanab Field Office, Utah 
 
Abstract: This supplemental draft environmental impact statement (SDEIS) analyzes and discloses 
the potential environmental effects of leasing and mining the coal reserves in the Alton Coal Lease 
by Application (LBA) Tract encompassing approximately 3,576 acres of land in Kane County near 
the town of Alton. The SDEIS was prepared by the Bureau of Land Management (BLM) in response 
to Alton Coal Development’s LBA for federal coal, which would be recovered using primarily 
surface-mining methods.   

The Proposed Action would include approximately 3,576 acres, of which approximately 2,280 acres 
are federal surface and mineral estate and 1,296 acres are split estate (private surface estate and 
federal mineral estate). Recoverable portions of in-place coal reserves would be mined over 
approximately 25 years using surface-mining methods where the depth of overburden is less than 
approximately 200 feet, and using underground methods where the depth of overburden exceeds 
approximately 200 feet. The choice of mining method, however, could vary from the 200-foot 
overburden threshold depending on the coal thickness, overburden type, overburden (highwall) 
stability, underground mining techniques available, operating and capital costs, and coal market 
economics. Approximately 2 million tons of coal per year would be mined once topsoil stockpiling 
and initial overburden removal have occurred. Reclamation would be concurrent with mining over 
the course of the estimated 25-year mine life and would be followed by a minimum 10-year 
reclamation and revegetation monitoring period. The proposed Alton Coal Tract would include 
centralized and dispersed facilities and the relocation of KFO Route 116. Under the Proposed Action, 
the tract would be offered for lease at a sealed-bid, competitive lease sale, subject to lease 
stipulations developed for the tract. 
 
The SDEIS also analyzes a No Action Alternative (as required by the National Environmental Policy 
Act) that would not authorize the leasing of the tract, and two action alternatives to the Proposed 
Action (Alternative C and Alternative K1). Under Alternative C, the Alton Coal Tract would be 
modified to exclude a portion of the tract near the town of Alton. Further, certain mining activities in 
the southern portion of the tract would be subject to seasonal restrictions to reduce impacts to the 
local Greater Sage-Grouse population. Under Alternative K1, the Alton Coal Tract would be 
modified to exclude two portions of the tract: a portion near the town of Alton as well as a southern 
portion. Under Alternatives C and K1, the modified tract would be offered for lease at a sealed-bid, 
competitive lease sale, subject to lease stipulations developed for the tract.  
 
Five open house public meetings will be held in Alton, Kanab, Panguitch, Cedar City, and Salt Lake 
City, Utah. The public meetings will be announced by the BLM at least 15 days in advance through 
public notices and local media news releases and mailings. The purpose of these meetings is to 
provide information on the proposed coal lease tract and to collect public comment on the adequacy 
and accuracy of the analysis in the SDEIS. Comments will be accepted for 60 days following the 
EPA’s publication of the Notice of Availability (NOA) in the Federal Register, for use in 
development of the final EIS. Comments may be submitted to Alton Coal Tract LBA EIS, Keith 



Rigtrup, BLM, Kanab Field Office, 669 South Highway 89A, Kanab, Utah 84741, or sent to 
blm_ut_kn_altoncoal@blm.gov. Comments may also be faxed to (435) 644-1299. For information 
about the proposed coal lease tract or to view the SDEIS, visit the BLM Utah homepage on the 
Internet. 
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 EXECUTIVE SUMMARY ES.1.

ES.1.1. Background 
In November 2004, a lease by application (LBA) was filed by Alton Coal Development, LLC (ACD) to 
mine federal coal, using primarily surface-mining methods, near the town of Alton, Utah (Case Number 
UTU 081895). This application was filed under the regulations at 43 Code of Federal Regulations (CFR) 
3425, Leasing on Application. This application includes nearly 2,683 surface acres and approximately 38 
million tons of recoverable coal. The Bureau of Land Management (BLM) reconfigured the tract to 
exclude approximately 40 acres and to include approximately 898 additional acres. Acreage added to the 
tract during tract reconfiguration was based on the identification of additional recoverable coal reserves 
not included in the original LBA and on additional surface acreage deemed necessary for mine operations. 
The Alton Coal Tract LBA (hereafter the Alton Coal Tract or tract), as reconfigured, contains 
approximately 3,581 surface acres and 44.9 million tons of recoverable coal reserves.  

To process an LBA, the BLM must establish the fair market value of the coal in the tract by evaluating 
many factors, including the quantity and quality of the coal reserves. Any subsequent mining plan must 
achieve maximum economic recovery of the tract’s coal resources in the context of applicable laws, 
regulations, and lease stipulations. In addition, before the BLM can issue a decision to offer a tract for 
lease, the BLM must fulfill the requirements of the National Environmental Policy Act (NEPA) by 
evaluating the potential environmental impacts of leasing and mining federal coal. If the tract is leased, 
the successful lessee would also have to obtain a permit from the Utah Division of Oil, Gas, and Mining 
(DOGM). The DOGM permitting process is described in the following paragraphs. 

On November 28, 2006, a notice of intent (NOI) to prepare an EIS for the Alton Coal Tract was published 
in the Federal Register (Federal Register 71:68834–64435). This was followed on November 4, 2011, 
with a notice of availability (NOA) for the Alton Coal Tract Lease by Application DRAFT Environmental 
Impact Statement (DEIS) (Federal Register 76: 68501–68502). Based on comments received on the DEIS, 
the BLM decided to prepare this SDEIS for public review prior to preparing and distributing an FEIS. For 
a summary of comments received on the DEIS, see Section 5.1.2.1. Substantive comments received on the 
DEIS resulted in changes presented in this SDEIS. However, formal responses to substantive comments on 
the DEIS will be provided in the FEIS, along with responses to comments on this SDEIS.   

This EIS has been prepared to evaluate the potential direct, indirect, and cumulative environmental 
impacts of leasing and recovering the federal coal included in the tract, based on ACD's preliminary plan 
and reasonable alternatives. The BLM will use the analysis in this EIS to decide whether to a) hold a 
competitive, sealed-bid lease sale for the tract; b) hold a competitive, sealed-bid lease sale for a modified 
tract; or c) reject the lease application and not offer the tract for sale at this time. However, the final 
BLM-accepted mine plans could be different. The impacts of mining the coal are considered in this EIS 
because mining the coal is a logical consequence of issuing a lease. A record of decision (ROD) will be 
issued, and if the decision is to offer the tract for lease, a sale would be held. If a lease sale is held, the 
bidding at the sale would be open to any qualified bidder; it would not be limited to the applicant. A lease 
would be issued to the highest bidder at the sale, provided that the high bid meets or exceeds the fair 
market value of the coal, as determined by BLM's economic evaluation and if the U.S. Department of 
Justice (DOJ) determines that there would be no antitrust violations.  

In return for receiving a lease, the successful lessee must pay the federal government a bonus equal to the 
amount it bids at the time the lease sale is held (the bonus can be paid in five yearly installments), make 
annual rental payments to the federal government, and make royalty payments to the federal government 
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when the coal is sold. Federal bonus, rental, and royalty payments are nearly equally divided with the 
state in which the lease is located. A federal coal lease grants the lessee the exclusive right to seek a 
mining permit for, and to mine coal on, the leased tract. The lessee is subject to the terms of the lease, the 
mining permit, and applicable state and federal laws. Before a new leased tract can be mined, the lessee 
must have their detailed plans approved (in the permit application package) to conduct mining and 
reclamation operations. 

Given known technology and technological and demographic trends overall, United States’ demand for coal 
is expected to increase by approximately 0.1% per year through the year 2040 (DOE/EIA 2013a). Though 
coal-fired power plants are projected to account for less electricity generation in 2040 compared to 2011 
(down from 42% in 2011 to 35% in 2040), in the United States, approximately 90% of coal consumption is 
in the electric power sector (DOE/EIA 2013b), and between 2011 and 2040, total electricity demand in the 
United States is expected to increase by 42% (DOE/EIA 2010). Furthermore, in Utah, approximately 82% 
of electrical energy is generated from coal (VandenBerg 2010). Although most (approximately 90%) coal 
consumption in the United States is in the electric power sector, coal is also used (approximately 10% of 
total demand) in the industrial sector. In the industrial sector, coal is used in the manufacture or production 
of cement, paper, chemicals, food, primary metals, and coal-based synthetic fuels (coal-to-liquids). It is also 
used in the industrial sector as a direct source of heat, as a feed stock, as boiler fuel for the production of 
process steam and electricity, and in the production of coke, which is used as an energy source and as a raw 
material in steel production. Nonelectric power sector demand for coal is expected to slightly decline by 
2040, though demand for coal in the emerging coal-to-liquids industry is expected to increase. Most of the 
projected increase in overall United States’ demand for coal, therefore, is expected from the electric power 
sector (DOE/EIA 2010). Additionally, coal exports are expected to increase. 

According to the Utah Geological Survey (VandenBerg et al. 2012), coal production in Utah decreased by 
3.8 million tons (17.3%) between 2008 and 2011 due to reserve depletion and difficult mining conditions. 
Utah's long-term (50 years and beyond) coal future is shifting because currently accessible coal reserves 
are being depleted in the Book Cliffs and Wasatch Plateau coal fields. This makes it necessary for the 
coal industry to look to other Utah coal fields to meet future demands for coal. Further, most Utah mining 
companies have leased coal reserves for approximately 10–15 years of production; however, they are 
having difficulty adding new leases to extend their reserves. As a result, Utah coal production is 
outpacing tonnage leased (Utah Geological Survey 2012b, 2012c; VandenBerg 2010). 

All coal reserves in the Alton Coal Tract are federally owned, though surface ownership is mixed. Under 
Alternative B (the Proposed Action; discussed in greater detail in Chapter 2), approximately 2,280 surface 
acres of the tract are in federal (BLM) ownership and 1,296 surface acres are in private ownership (eight 
different private surface owners). Private surface owners may be qualified to give consent to mine federal 
minerals under the private surface owner’s estate1 according to 43 CFR 3400.0-5. Surface ownership under 
Alternative A (No Action Alternative), Alternative C, and Alternative K1 is also discussed in greater detail 
in Chapter 2. If this EIS process results in a competitive lease sale for the tract, a final determination of 
private surface-owner qualification and private surface-owner consultation would take place after a ROD is 

1 Under the regulations under 43 CFR 3400.0-5(gg)(1), (2), and (3) qualified surface owner means the natural person or persons 
(or corporation, the majority stock of which is held by a person or persons otherwise meeting the requirements of this section) 
who: 1) hold legal or equitable title to the surface of split estate lands; 2) have their principal place of residence on the land, or 
personally conduct farming or ranching operations upon a farm or ranch unit to be affected by surface-mining operations; or 
receive directly a significant portion of their income, if any, from such farming and ranching operations; and 3) have met the 
above conditions for a period of at least three years, except for persons who gave written consent less than three years after they 
met the above requirements. In computing the three-year period the authorized officer shall include periods during which title 
was owned by a relative of such person by blood or marriage if, during such periods, the relative would have met the 
requirements of this section. A qualified private surface owner is legally qualified to give consent to mine federal minerals under 
the private surface owner's estate. 
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issued, but prior to leasing. All surface owners have been notified of the Proposed Action. Further, both 
hardcopy and electronic versions of this EIS have been distributed to surface owners. 

ES.1.2. Purpose and Need for Action 
The purpose of the federal action is to respond to an LBA for federal coal reserves on up to 3,581 acres of 
BLM-administered and private surface in Kane County, Utah, near the town of Alton. The need for the 
federal action is established by the BLM’s responsibilities under the Federal Land Policy and 
Management Act (FLPMA) and the Mineral Leasing Act (MLA), as amended by the Federal Coal 
Leasing Act Amendments of 1976. Private development of federal coal reserves is integral to the BLM 
coal leasing program under authority of the FLPMA and MLA. The MLA requires that all public lands 
not specifically closed to leasing be open to lease for the exploration and development of mineral 
resources. Further, a primary goal of the Energy Policy Act of 2005 is to add energy supplies from diverse 
sources, including domestic oil, gas, and coal, as well as hydropower and nuclear power.  

ES.1.3. Public Involvement 
ES.1.3.1. Public Scoping 
The public scoping process was initiated on November 28, 2006, when the BLM published an NOI to 
prepare an EIS to offer the tract for competitive leasing. Five public scoping meetings followed. Each 
meeting was conducted in an open house format with BLM and ACD personnel present to answer 
questions and provide information. Other resources available at the public scoping meetings included 
informational display boards; one video explaining the conceptual mining and reclamation sequence; one 
video explaining a potential transportation route, including truck details; and comment forms on which to 
submit comments at the meetings. Informational display boards and comment forms are available in the 
Alton Coal Tract LBA EIS Public Scoping Report (SWCA Environmental Consultants [SWCA] 2007b), 
which was prepared following completion of the scoping process. Copies of the videos are available at the 
BLM Kanab Field Office (BLM-KFO). The 90-day scoping period closed on February 26, 2007. 

ES.1.3.2. The Comment Process on the Draft Environmental Impact 
Statement 

The comment process on the DEIS was initiated on November 4, 2011, when the BLM published an 
NOA of the Alton Coal Tract LBA EIS. Five public meetings, including one public hearing, followed. 
Each meeting was conducted in an open house format, with BLM personnel present to answer questions 
and provide information. Other resources available at the public meetings included informational display 
boards, hard copies of the DEIS, and compact disc copies of the DEIS. The Fair Market Value Hearing 
was conducted to comply with the BLM’s coal leasing regulations at 43 CFR 3425.1. The Fair Market 
Value Hearing was part of the Cedar City meeting. The public comment period on the DEIS was 
scheduled for 60 days. However, the public requested an extension of the public comment period. 
Ultimately, the 85-day public comment period on the DEIS closed on January 27, 2012. 

ES.1.3.3. Summary of Issues 
Issues and concerns raised during the public scoping process were divided into three categories: 1) those 
to be addressed through implementation and documentation of certain elements of the NEPA process; 2) 
those to be addressed through analysis of direct, indirect, and cumulative impacts; and 3) those to be 
addressed through the formulation of alternatives. The substantive issues and concerns are outlined 
below. 
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The public and agencies provided substantive comments on the DEIS. Per the BLM NEPA Handbook 
(BLM 2008c) definition, substantive comments do one or more of the following: 

• Question, with reasonable basis, the accuracy of information in the EIS 
• Question, with reasonable basis, the adequacy of, methodology for, or assumptions used for the 

environmental analysis 
• Present new information relevant to the analysis 
• Present reasonable alternatives other than those analyzed in the EIS 
• Cause changes or revisions in one or more of the alternatives 

Substantive comments on the DEIS have been addressed in this SDEIS. Formal responses to comments 
on the DEIS will be published, along with formal responses to comments on the SDEIS, in the FEIS. 

 LEASING TIMELINE ES.1.3.3.1.

When is the appropriate time to begin the analysis of the EIS and consideration of leasing? Is it following 
submission of a detailed mining plan, or following a commitment to mine and sell coal? 

 PREVIOUS DECISIONS AND LEGISLATION AND NEED FOR AN ES.1.3.3.2.
ENVIRONMENTAL IMPACT STATEMENT 

Previous studies of coal mining at Alton have been completed. Why is additional environmental analysis 
required? How would the proposed lease meet the suitability requirements of Surface Mining Control and 
Reclamation Act (SMCRA) of 1977?  

 BUREAU OF LAND MANAGEMENT'S ROLE AND POLICIES ES.1.3.3.3.
REGARDING PUBLIC LAND USE 

What is BLM's responsibility to protect the public lands, while providing for their use and sustainability?  

 SCOPE ES.1.3.3.4.

Is coal mining on private lands and public (BLM) lands a connected action under NEPA, which would 
require an analysis in a single EIS?  

 PURPOSE AND NEED ES.1.3.3.5.

What are the public purposes and needs for this action and how will they affect the eventual decision to 
offer the tract for leasing or not? How will energy demand affect BLM's decision to lease the tract? 

 ALTERNATIVES ES.1.3.3.6.

What reasonable alternatives to the applicant's proposal to lease and mine federal coal reserves in the tract 
should BLM consider?  

 AFFECTED ENVIRONMENT AND IMPACTS ANALYSIS ES.1.3.3.7.

What would be the effects of the coal mine on the natural and cultural environment in and near the tract 
and on the human values connected to those resources and their uses?  
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 DATA AND EXPERTISE FOR IMPACTS ANALYSIS ES.1.3.3.8.

What data and scientific literature must be collected and analyzed to ensure an adequate analysis of the 
effects of the Proposed Action and alternatives?  

 COOPERATING AND CONSULTING AGENCIES ES.1.3.3.9.

What role will BLM's partners play in the EIS analysis of the Proposed Action and the alternatives?  

 PUBLIC INVOLVEMENT ES.1.3.3.10.

What opportunities for public involvement should BLM provide to ensure disclosure of information and 
informed decision making?  

 NATIONAL ENVIRONMENTAL POLICY ACT DECISIONS ES.1.3.3.11.

What role will local residents play in the decision-making process? How will impacts to Bryce Canyon 
National Park affect the Alton LBA tract leasing decision? 

 AESTHETIC RESOURCES ES.1.3.3.12.

What effect would noise created by coal mining and coal truck traffic have on the relative noise levels 
existing in the area, including the town of Alton, adjacent public lands, and nearby parks and monuments? 
What effect would the coal mining operation, coal truck traffic, and dust and smoke caused by mining 
have on the local landscape (scenic quality) and surrounding viewshed? How would lighting for nighttime 
mining operations affect the darkness of the night sky from key nighttime-sky viewing points such as 
Bryce Canyon National Park? 

 AIR RESOURCES  ES.1.3.3.13.

How would the development and operation (e.g., construction, heavy equipment use, and transportation of 
coal) of the coal mine affect local and regional air quality? What effect would deposition of dust and other 
pollutants produced by mining have on water, wildlife, vegetation, recreation uses, and structures in and 
adjacent to the mining operations? What contribution would emissions produced from the mining 
operation, transportation of coal, and ultimate use of the coal add to the cumulative effect of carbon 
emissions on global warming? 

 CULTURAL RESOURCES ES.1.3.3.14.

What impact would coal mining and transporting coal have on prehistoric and historic cultural resources 
in the tract and along transportation routes? How would coal mining and transporting coal impact existing 
and eligible National Register sites and traditional cultural properties? 

 FIRE MANAGEMENT ES.1.3.3.15.

What impact would coal mining, including truck traffic to transport coal, have on air quality; and how 
would those changes in air quality affect BLM's ability to conduct prescribed burning in wildland-urban 
interface areas to reduce threats of wildfire? What impact would revegetation required for tract 
reclamation have on wildland fire frequency and severity? 
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 GEOLOGY AND MINERALS ES.1.3.3.16.

How would coal mining on the tract affect geologic and mineral resources present there? What geologic 
hazards exist on and near the tract and how would they be affected by mining operations and vice versa? 
What is the potential for underground coal fires and what are the environmental consequences of an 
underground fire? 

 HAZARDOUS MATERIALS ES.1.3.3.17.

What impact would generation, temporary storage, and disposal of hazardous materials (such as those 
regulated under the Comprehensive Environmental Response, Compensation, and Liability Act, the 
Superfund Amendments and Reauthorization Act, the Resource Conservation and Recovery Act, and the 
Toxic Substances Control Act) have on people and the environment? 

 LAND USE AND ACCESS ES.1.3.3.18.

What impact would development and operation of a coal mine have on local private property values and 
future development potential of those lands? What effect would coal truck traffic have on private property 
values along transportation routes (e.g., KFO Route 116 and U.S. Route 89 [US-89])? What impact would 
development and operation of a coal mine have on the town of Alton (e.g., air quality, aesthetics, water 
quality, and public health and safety)? How would public lands be used and managed following 
reclamation of the coal mine? 

 LIVESTOCK GRAZING ES.1.3.3.19.

How would coal development, mining, and reclamation affect grazing and pasturelands around Alton 
(e.g., removal of vegetation and restricted access to grazing land for ranchers), and how would that affect 
short-term and long-term livestock grazing and production? How would road dust and exhaust from 
passing coal truck traffic affect vegetation growth and palatability of the vegetation for livestock forage?  

 PALEONTOLOGY ES.1.3.3.20.

How would surface disturbance (e.g., surface mining, road construction, and facilities construction) 
created by coal mining impact fossils in the tract?  

 PUBLIC HEALTH AND SAFETY ES.1.3.3.21.

How would coal truck traffic through towns along potential transportation routes affect public safety in 
those towns and along the travel routes?  What risk of injury and adverse health effects would the mine 
workers and local public face as a result of mine development? (Public Health and Safety issues are 
addressed in the socioeconomics section of Chapter 4.) 

 SPECIAL DESIGNATIONS ES.1.3.3.22.

How would coal mining impact the air quality, viewshed, and nighttime sky of Bryce Canyon National 
Park? How would coal mining impact the resources (air quality, viewsheds, recreation, etc.) of other 
nearby parks and monuments, including the Grand Staircase-Escalante National Monument; Arches, 
Canyonlands, and Zion national parks; Kodachrome State Park; and Red Canyon and other public lands? 
How would the noise and presence of coal truck traffic affect the visitor experience at these parks, 
monuments, and public lands? (Issues related to special designations are addressed in the aesthetic 
resources, air resources, and recreation sections of Chapter 4.) 
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 SPECIAL STATUS SPECIES ES.1.3.3.23.

How would development and operation of a coal mine impact special status species and their habitat, 
including Greater Sage-Grouse (Centrocercus urophasianus), Utah prairie dog (Cynomys parvidens), 
Burrowing Owl (Athene cunicularia), Bald Eagle (Haliaeetus leucocephalus), Golden Eagle (Aquila 
chrysaetos), pygmy rabbit (Brachylagus idahoensis), Northern Goshawk (Accipiter gentilis), Ferruginous 
Hawk (Buteo regalis), Bonneville cutthroat trout (Oncorhynchus clarkii utah), and Utah Physa? What 
effect would noise from coal truck traffic have on special status species? How would wildlife mortality 
from vehicle collisions affect wildlife populations? (Special status species issues are addressed in the 
special status species section of Chapter 4.) 

 SOCIOECONOMICS ES.1.3.3.24.

What opportunities for employment would development and operation of the coal mine create? How 
would development and operation of a coal mine affect local businesses and tourism? How would 
development and operation of a coal mine affect tax revenues to Kane and Garfield counties? What, if 
any, additional county services (ambulance, firefighting, sheriff, etc.) would be required to support the 
mine? What effect would coal truck traffic have on tourism and local businesses along potential 
transportation routes? What are the economic benefits of development and operation of a coal mine? How 
would development of the tract contribute to the supply of coal available for use in the region? 

 SOILS ES.1.3.3.25.

What impact would development and operation of a coal mine (including final reclamation) have on 
productivity of soils, including biological soil crusts? How would coal mining affect farmland 
productivity? What impact would development and operation of a coal mine have on soil stability and 
rates of erosion? What effect would road and coal dust and exhaust from mine-related traffic have on soil 
productivity in proximity to roads in the tract and along potential transportation routes?  

 VEGETATION ES.1.3.3.26.

How would coal development, mining, and reclamation affect vegetation communities in the tract? What 
effect would coal mining, including truck traffic to transport coal, have on the introduction and spread of 
exotic vegetation? What effect would road and coal dust and exhaust from mine-related traffic have on 
the health and growth of vegetation adjacent to roads in the tract and along potential transportation 
routes?  

 WATER RESOURCES ES.1.3.3.27.

What effect would development and operation of a coal mine have on surface-water and groundwater 
quality and quantity? How would mining operations impact riparian areas and wetlands? How would coal 
mining affect the possible existence of an alluvial valley floor (AVF) near the town of Alton? How would 
road and coal dust and vehicle exhaust, resulting from operation of coal trucks, impact the quality of 
water bodies adjacent to transportation routes?  

 WILDLIFE ES.1.3.3.28.

What effect would development and operation of a coal mine, including reclamation and coal truck 
traffic, have on wildlife and their habitat, including nocturnal wildlife? 
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 ALTERNATIVES  ES.1.3.3.29.

This section summarizes the comments provided in the public scoping process and comment process on 
the DEIS that specifically refer to or specifically indicate the need for the development of alternatives to 
the Proposed Action. Issues summarized above were also considered in the alternatives development 
process along with past, present, and reasonably foreseeable future actions. 

Chapter 2 provides a complete description of the alternatives analyzed in detail and those alternatives 
considered but eliminated from detailed analysis. A brief rationale for the dismissal of alternatives is 
provided there. 

Decision to Lease 
• Should the BLM delay offering the tract for lease until less-impacting extractive processes are 

developed? 
• The BLM should consider leasing all known recoverable coal resources rather than just the tract 

in question for which an LBA was received. 
• Based on the analyses in the DEIS, the BLM should update their coal unsuitability determinations 

in the KFO RMP and reconfigure the tract to match these updated determinations. 

Mining Methods and Coal Production 
• What are practical alternatives to surface mining in the tract? 

Energy Conservation and Alternative Sources of Energy 
• The BLM should consider foregoing the coal lease and instead promote energy conservation and 

the development of alternative forms of energy such as solar, wind, and natural gas. 

Air Quality 
• How would operations be designed and controlled to prevent the release of unsafe levels of 

nitrogen dioxide? 
• How would operations be designed and controlled to ensure no violations of National Ambient 

Air Quality Standards (NAAQS)? 

Special Designations 
• Coal mining should be designed, and modified if needed, to reduce impacts to Bryce Canyon 

National Park. 
• Is it feasible and reasonable to consider alternative locations for leasing rather than the LBA tract 

currently under consideration? 

Transportation 
• What methods of coal transportation (e.g., slurry, rail, and truck) should be considered to reduce 

impacts to the environment, nearby communities, and public safety? 
• Construction of a power plant next to the mine should be considered as a way to eliminate 

impacts from coal truck traffic. 
• Restrictions on coal truck traffic before sunrise and after sunset should be considered to improve 

public safety and reduce transportation-related impacts to wildlife. 
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Cultural Resources 
• The BLM should consider an alternative tract configuration that excludes all cultural resources 

sites eligible for the National Register of Historic Places. 

Wildlife and Special Status Species 
• The BLM should consider an alternative that places seasonal timing restrictions on the entire 

tract. 

ES.1.4. Alternatives 
Four alternatives are analyzed in detail in this EIS: Alternative A (No Action), Alternative B (the 
Proposed Action), Alternative C (Reduced Tract Acreage and Seasonal Restrictions), and Alternative K1 
(Reduced Tract Acreage). 

Department of Interior regulations (43 CFR 46.425) suggest that departmental agencies should identify 
preferred alternatives in draft EISs but do not require them to do so. The BLM did not identify a preferred 
alternative or preferred alternatives in the Alton Coal Tract LBA DEIS published in November 2011, 
because no such preference existed at that time. That continues to be the case now. In developing this 
SDEIS, the BLM has conducted extensive consultation and coordination activities with its cooperating 
agencies and other agencies with special expertise (see Section 1.3 and Chapter 5). The BLM has also 
expanded the range of alternatives analyzed in detail, with the inclusion of Alternative K1 for detailed 
analysis. 

ES.1.4.1. Alternative A: No Action 
Under the No Action Alternative, ACD’s application to lease the coal included in the Alton Coal Tract 
under the Proposed Action, Alternative C, or Alternative K1 would not be approved, the LBA tract would 
not be offered for competitive lease sale, and the coal included in the LBA tract would not be mined. 

Rejection of the application would not affect mining activities on private land adjacent to the tract (i.e., 
the Coal Hollow Mine). The Coal Hollow Mine consists of approximately 635 acres of land and 
approximately 5 million short tons of recoverable coal leased from private surface and mineral owners. 
Average annual coal production is anticipated to be approximately 2 million tons and mining activities are 
expected to employ approximately 160 persons (100 at the tract and 60 for coal trucking operations); 
though initial operations and startup would employ much less (approximately 16 employees). Rejection 
of the application would also not affect an anticipated permit application from ACD to mine fee coal on 
private lands adjacent to the tract to the north.  

To compare the economic and environmental consequences of mining these lands versus not mining 
them, this EIS was prepared under the assumption that the tract would not be mined in the near future if 
the No Action Alternative is selected. Under the No Action Alternative, the public lands within the tract 
would continue to be managed in accordance with the Kanab Field Office Record of Decision and 
Approved Resource Management Plan (RMP) (BLM 2008b), hereafter referred to as the KFO RMP. The 
area would be managed for livestock grazing, recreation (primarily hunting and off-highway vehicle 
[OHV] use), and wildlife habitat. Vegetation treatments (wildlife habitat treatments, watershed 
treatments, livestock rangeland treatments, wildland fire use, fuels treatments, and stewardship 
contracting) would occur in support of the BLM’s Healthy Lands Initiative. Private lands within the tract 
would continue to be used for livestock grazing, farming, and dispersed recreation (especially hunting). 
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ES.1.4.2. Alternative B: Proposed Action 
Under the Proposed Action, recoverable portions of in-place coal reserves would be mined over 
approximately 25 years using 1) surface-mining methods where the depth of overburden would be less 
than approximately 200 feet, and 2) underground methods (development mining, auger mining, highwall 
mining, longwall mining, and/or room and pillar mining) where the depth of overburden would exceed 
approximately 200 feet. The choice of mining method, however, can vary from the 200-foot overburden 
threshold depending on the coal thickness, overburden type, overburden (highwall) stability, underground 
mining techniques available, operating and capital costs, and coal market economics. (The analysis 
considers surface disturbance for surface mining up to approximately 200 feet of overburden removal.) 
Approximately 2 million tons of coal per year would be mined once topsoil stockpiling and initial 
overburden removal have occurred. Reclamation would be concurrent with mining over the course of the 
estimated 25-year life of the mine and would be followed by a minimum 10-year reclamation and 
revegetation monitoring period. 

BLM independently evaluated the coal resources in the tract. BLM estimates that the tract under the 
Proposed Action consists of approximately 59.6 million tons of in-place coal and that an estimated 44.9 
million tons of coal would be recoverable from the tract. BLM estimates that in areas where coal would 
be mined by surface-mining methods, approximately 90% of the estimated in-place coal reserves could be 
recoverable. However, in those portions of the tract that must be mined by underground mining methods, 
approximately 50% of the in-place coal reserves could be recoverable. These percentage recovery 
estimates are based on assumptions about the depth to which the use of surface-mining methods is 
feasible and the extent of the no-coal zone. 

Details on mining methods, facilities, reclamation, and operations can be found in Chapter 2 of the EIS. 

ES.1.4.3. Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Under Alternative C, the Alton Coal Tract would be modified to exclude the northwest portion (Block 
NW) of the tract near the town of Alton. Further, certain mining activities in the southern portion of the 
tract (Block S) would be subject to seasonal restrictions to reduce impacts to the local Greater Sage-
Grouse population. Under Alternative C, the modified tract would be offered for lease at a sealed-bid, 
competitive lease sale, subject to lease stipulations developed for the tract.  

Consistent with the purpose and need for the federal action, the intent of Alternative C is to resolve, in 
part or in full, the following: issues related to the local sage-grouse population, noise, and visual impacts 
to the town of Alton, and issues related to conflicting land uses (agriculture versus surface mining). 
Alternative C may also reduce impacts to other resources such as springs and surface waters, wildlife, 
soils, public health and safety, paleontological resources, cultural resources, and vegetation.  

Under Alternative C, the tract would be modified to exclude Block NW. The modified tract would 
encompass approximately 3,173 acres, of which approximately 2,280 acres are federal surface and 
mineral estate and 893 acres are split estate; private surface estate and federal mineral estate. As under the 
Proposed Action, not all surface estates, private or federal, have coal reserves underlying them.  

Under Alternative C, recoverable portions of in-place coal reserves would be mined over approximately 
21 years using surface-mining methods where the depth of overburden is approximately 200 feet or less, 
and using underground methods (development mining, auger mining, highwall mining, longwall mining, 
and/or room and pillar mining) where the depth of overburden exceeds approximately 200 feet. The 
choice of mining method, however, can vary from the 200-foot overburden threshold depending on the 
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coal thickness, overburden type, overburden (highwall) stability, underground mining techniques 
available, operating and capital costs, and coal market economics. Approximately 2 million tons of coal 
per year would be mined once topsoil stockpiling and initial overburden removal have occurred. 
Reclamation would be concurrent with mining over the course of the estimated 21-year life of the mine 
and would be followed by a potential 10-year reclamation and revegetation monitoring period. Although 
reclamation would be concurrent with mining, due to seasonal timing restrictions required under 
Alternative C for Block S of the tract, the length of time between initiation of the mining process and 
concurrently occurring reclamation activities would be extended for some pits. 

BLM estimates that the tract configuration under Alternative C includes approximately 52.1 million tons 
of in-place coal and that an estimated 38.1 million tons of coal would be recoverable from the tract. 
Percentage coal recovery estimates for surface versus underground mining are the same under Alternative 
C as they are under the Proposed Action. 

Details on mining methods, facilities, reclamation, and operations can be found in Chapter 2 of the EIS. 

ES.1.4.4. Alternative K1: Reduced Tract Acreage 
In the DEIS, the BLM eliminated Alternative K1 from detailed analysis. However, based on public 
comments on the DEIS, the BLM has decided to consider Alternative K1 in detail in this SDEIS. Under 
Alternative K1, the Alton Coal Tract would be modified to exclude Block NW and Block S. Under this 
alternative, the modified tract would be offered for lease at a sealed-bid, competitive lease sale, subject to 
lease stipulations developed for the tract. 

Consistent with the purpose and need for the federal action, the intent of Alternative K1 is to resolve, in 
part or in full, the following: issues related to the local Greater Sage-Grouse population; noise and visual 
impacts to the town of Alton; and issues related to conflicting land uses (agriculture versus surface 
mining). Alternative K1 may also reduce impacts to other resources such as springs and surface waters, 
wildlife, soils, public health and safety, paleontological resources, cultural resources, vegetation, and air 
quality.  

Under Alternative K1, recoverable portions of in-place coal reserves would be mined over approximately 
16 years using surface-mining methods where the depth of overburden is approximately 200 feet, and 
using underground methods (development mining, auger mining, highwall mining, longwall mining, 
and/or room and pillar mining) where the depth of overburden exceeds approximately 200 feet. The 
choice of mining method, however, can vary from the 200-foot overburden threshold depending on the 
coal thickness, overburden type, overburden (highwall) stability, underground mining techniques 
available, operating and capital costs, and coal market economics. Approximately 2 million tons of coal 
per year would be mined once topsoil stockpiling and initial overburden removal have occurred. 
Reclamation would be concurrent with mining over the course of the estimated 16-year life of the mine 
and would be followed by a potential 10-year reclamation and revegetation monitoring period.   

BLM estimates that the tract configuration under Alternative K1 includes approximately 40.9 million tons 
of in-place coal and that an estimated 30 million tons of coal would be recoverable from the tract. 
Percentage coal recovery estimates for surface versus underground mining are the same under Alternative 
K1 as they are under the Proposed Action. 
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ES.1.4.5. Reasonably Foreseeable Coal Loadout Location and 
Transportation Route 

Future foreseeable transportation of mined coal reserves from the tract to market would be dictated by 
existing roads and market conditions at the time of sale of mined coal. The applicant (ACD) is currently 
planning on moving mined coal from the tract to market via development of a rail loadout at Iron Springs, 
approximately 11 miles west of Cedar City, Utah. To access this loadout, coal transportation would occur 
via KFO Route 116 continuing north through the town of Alton, north on US-89, west on State Road 20 
(SR-20), and finally south on Interstate 15 exiting at exit number 59 in Cedar City. For analysis in this 
EIS, the construction and use of the rail loadout at Iron Springs would be the reasonably foreseeable 
loadout location associated with the tract, and the approximately 110-mile route would be the reasonably 
foreseeable transportation route linking the tract and the loadout. Map 2.6 shows the rail loadout location 
and the transportation route. 

If the BLM decides to hold a competitive lease sale and a lease is issued to ACD, it is reasonably 
foreseeable that they would use this rail loadout and transportation route, as conditions dictate, to 
transport and market the federal coal reserves in the tract. A successful bidder other than ACD may 
identify a different loadout location, transportation route, or both, to move mined coal from the tract to 
market. Given that BLM cannot predict the plans of a successful bidder other than ACD, the following 
would be speculative: attempting to guess at loadout location (or locations), transportation route (or 
routes), or both, that may be used by a successful bidder other than ACD. Therefore this EIS gives no 
consideration to other potential loadout locations and transportation routes. 

Though transportation of mined coal reserves would not be regulated under the leasing action, all coal 
haul trucks used for transporting mined coal reserves from the tract would be operated as per federal and 
Utah Department of Transportation (UDOT) requirements. For analysis of all actions alternatives in this 
EIS, it is anticipated that in addition to the operation of permitted and regulated haulage from the tract to a 
reasonably foreseeable rail loadout, the use of best available control measures to minimize and/or 
eliminate fugitive coal dust along the transportation route would be installed on all coal haul vehicles. 
Operation of the rail loadout facility would be regulated by DOGM (under their coal regulatory program). 
In addition to various federal, state, and local regulatory requirements for its operation, it is also 
anticipated that best available control measures for fugitive coal dust would be implemented at the 
associated loadout facility. 

ES.1.4.6. Permits, Approvals, Regulatory Compliance, Mitigation, 
and Monitoring 

There are certain permits, approvals, and regulatory compliance, mitigation, and monitoring measures that 
would be required under the action alternatives. These are related to 1) compliance with existing local, 
state, and federal rules and regulations with respect to surface coal mining and 2) special requirements 
(i.e., design features) developed for the tract. See Table 1.5.1 in Chapter 1 and Table 2.6.1 in Chapter 2 
for a summary of permits, approvals, and regulatory compliance requirements for the successful bidder. 

ES.1.4.7. Alternatives Eliminated from Detailed Analysis 
Aside from the Proposed Action, Alternative C, and Alternative K1, 19 alternatives were considered 
during the course of alternatives development and following publication of the DEIS. Each of these was 
eliminated from detailed analysis in the EIS. Chapter 2, Section 2.7.1 provides descriptions of these 
alternatives along with the rationale for eliminating each of them from detailed analysis.  
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In addition to the alternatives eliminated, certain components of the federal action would be independent 
of the elements of any alternative. In the EIS, these were considered options, any one of which could be 
chosen in combination with any alternative and would not necessitate changes in the alternative, or vice 
versa. Those options that were considered but not carried forward for detailed analysis are described in 
Chapter 2, Section 2.7.2 of the EIS. 

ES.1.5. Affected Environment 
ES.1.5.1. General Setting 
The tract is in Kane County, Utah, approximately 0.10 mile south of the town of Alton and 2.9 miles east 
of US-89. The tract occurs at approximately 6,900 feet above sea level in the semiarid foothills of the 
Colorado Plateau Semidesert Province (Woods et al. 2001) of south-central Utah. The tract is in the Alton 
Amphitheater between the Paunsaugunt Plateau to the northeast, Long Valley (Virgin River) to the west, 
and approximately 5.0 miles north and northwest of the Grand Staircase-Escalante National Monument. 
Mean annual precipitation in the town of Alton was approximately 16 inches from 1928 to 2006, and 
mean annual temperature for this same time period was 60.2°F (2006). The Colorado Plateau province 
receives most of its precipitation in the form of snow during the winter months; summers are generally 
hot and dry with a mid- to late-summer monsoon period when frequent thunderstorms occur (2006). The 
tract is characterized by a series of low-rising hills and benches cut by the north-south-running Kanab 
Creek and by long diagonal washes that flow from the surrounding mountain ranges. Vegetation in the 
tract is typical of the Great Basin and includes large open areas of bunchgrass, perennial grasses, and 
sagebrush interspersed with dense stands of juniper and pinyon pine (Pinus edulis). Tall fir trees are 
apparent on the more rugged mountains to the northwest of the tract. Generally, the vegetation cover is 
continuous across most of the tract, broken by two-track dirt roads and fence lines.  

Under the Proposed Action, the tract includes approximately 3,576 acres of land. All coal resources 
within the tract are federally (BLM) owned and managed. Approximately 2,280 surface acres of the tract 
are under BLM management, and the remaining 1,296 surface acres are under private ownership. Under 
Alternative C and Alternative K1, the tract includes approximately 3,173 acres and 2,114 acres of land, 
respectively. As under the Proposed Action, all coal resources under these tract configurations are 
federally (BLM) owned and managed. Surface ownership under Alternative C and Alternative K1 is split 
between the BLM (2,280 acres under Alternative C and 1,235 acres under Alternative K1) and private 
owners (893 acres under Alternative C and 880 acres under Alternative K1). Coal reserves are known to 
occur beneath approximately 1,750, 1,454, and 869 acres of the tract under the Proposed Action, 
Alternative C, and Alternative K1, respectively.  

The entirety of the reasonably foreseeable coal haul transportation route also occurs in southern Utah, 
more specifically in Kane, Garfield, and Iron counties near Alton, Hatch, Panguitch, and Cedar City. The 
total length of the route is approximately 115 miles. Existing vehicle traffic consists of local residents; 
tourists to Bryce Canyon National Park, Dixie National Forest, and BLM-administered lands; and 
commercial truck traffic. Transportation infrastructure associated with the tract and the coal haul 
transportation route includes numerous unimproved, dirt roads, KFO Route 116, US-89, SR-20, Interstate 
15, and SR-56. The Union Pacific Railroad 21-mile branch to the Salt Lake City-Los Angeles line is west 
of Cedar City, Utah, and is the nearest railroad facility to the tract. 

ES.1.6. Environmental Consequences 
Table 2.8.1 in Chapter 2 of this EIS summarizes the potential impacts to each element of the environment 
under each alternative. Detailed descriptions of the impacts are provided in Chapter 4, along with a 
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discussion of potential mitigation measures, residual impacts, short-term uses versus long-term 
productivity, and irretrievable and irreversible commitments of resources that would result from 
implementation of the alternatives. Cumulative impacts to resource values and uses of the tract that would 
result from implementation of the alternatives are also discussed in Chapter 4. A summary describing the 
general conclusions of the effects analysis is presented below. 

ES.1.6.1. Aesthetic Resources 
Increased ambient noise levels, short-term modifications to visual resources, and perceptible increase in 
nighttime skyglow would occur from the implementation of the action alternatives. The town of Alton 
would experience the greatest increases in ambient noise levels from the mining activities in Block NW 
under Alternative B. An initial lumens cap of 3.15 million lumens would be applied to all action 
alternatives to limit nighttime skyglow effects. Full cut-off shielding would also be required under all 
action alternatives for fixed position lighting at centralized facilities. 

ES.1.6.2. Air Resources 
Under the action alternatives, emissions of criteria air pollutants (PM10, PM2.5, nitrogen oxides, volatile 
organic compounds, carbon monoxide, and sulfur dioxide) and hazardous air pollutants (benzene, toluene, 
xylenes, formaldehyde, acetaldehyde, and acrolein) would occur as a result of mining and transporting 
coal. Based on the near-field modeling results, all air pollutant concentrations resulting from emissions 
would be within NAAQS under the Proposed Action and Alternative K1 for the 200-foot overburden 
removal scenario. Air pollutant concentrations resulting from emissions under Alternative C would also 
be within NAAQS for all pollutants except PM10 (24-hour standard), which would be violated under the 
200-foot overburden removal scenario.  

Air quality impacts in the far-field (for criteria pollutants as well as visibility) would be within regulatory 
limits for the three action alternatives. Nitrogen and sulfur deposition would likewise be below threshold 
values. 

ES.1.6.3. Cultural Resources 
Archaeological sites eligible for the National Register would be adversely impacted from the 
implementation of the action alternatives due to surface-disturbing activities associated with mining 
operations. Underground mining may impact unidentified archaeological sites. Native American 
traditionally cultural properties would be subject to adverse effects for the life of the mine under the 
action alternatives. The Panguitch Historic District and Utah Heritage Highway 89/Mormon Pioneer 
Heritage Area (US-89) would be subject to adverse effects for the life of the mine under the action 
alternatives. Sites that are not directly impacted by surface mining or facilities construction would be 
subject to a greater degree of threat for vandalism, looting, or unintentional destruction due to an 
increased human presence in the area. 

ES.1.6.4. Fire Management 
Under the action alternatives, vegetation would be removed during mining and construction activities. 
The revegetation of the disturbed areas would lead to reduced Fire Regime Condition Class ratings. 
Increased movement to and from the tract by construction equipment and coal haul trucks would increase 
the risk of fuel leakage and/or sparking that could lead to wildfires in the tract and adjacent transportation 
corridors. Construction of centralized and dispersed facilities could lead to an increased risk of human-
caused wildfires from construction activities in undisturbed vegetation on and adjacent to the tract 
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ES.1.6.5. Geology and Minerals 
The action alternatives would result in long-term adverse effects to topography, physiography, and 
stratigraphy. Removal of coal by underground mining methods would cause subsidence on portions of the 
tract overlying the area of coal removal. There would be a slight fault hazard from underground mining, 
and a risk to structures occurring on landslide deposits. Impacts to coal resources would occur from the 
production of recoverable coal over the life of the mine. Oil and gas resources would be unavailable for 
extraction for the life of the mine.  

Because most of the burnt shale deposits in the tract have been or would be mined by the time a decision 
is made by the BLM on this EIS, direct impacts to burnt shale resources are unlikely. However, if mining 
operations expose burnt shale in the tract, they would likely be lost as economically recoverable resources 
because they would be mixed with other overburden during reclamation. If segregated from other 
overburden sufficiently, they may remain usable. 

Salable pediment gravels in the tract would be directly impacted under the Proposed Action due to mixing 
with other overburden following surface mining. 

It is not known how common septarian nodules are in the tract, or if they are present in sufficient density 
to be economically viable for development. However, any nodules present at or near the surface in areas 
that would be surface mined would be at risk of burial during reclamation, and therefore may be less 
accessible for development. The nodules would not be removed and would therefore still be available as a 
resource, but their development would likely be less economically viable and their concentration in any 
area would likely be reduced. 

ES.1.6.6. Hazardous Materials 
Movement to and from the tract by service vehicles and coal haul trucks has the potential to increase the 
risk of fuel leakage or solid waste spills in the tract and adjacent transportation corridors. Accidental or 
inadvertent leakages from storage tanks would also be possible. Spills would have adverse effects on soil, 
water, vegetation, and wildlife resources. Potential impacts would be mitigated through standard 
operating procedures and through the creation of other plans and policies that relate to hazardous 
materials disposal, transport, and emergency response. 

ES.1.6.7. Land Use and Access 
Under the action alternatives, lands within the tract would be unavailable for grazing and recreation 
access during mining activities (life of mine). Agriculture, tourism, and recreation activities would also be 
prohibited or restricted during the life of the mine. 

ES.1.6.8. Livestock Grazing 
The action alternatives would result in the temporary loss of forage as a result of restricted access, spread 
of noxious weeds, and/or decreased palatability from construction dust and the temporary loss of water 
sources and range improvements, such as fences and cattle guards. In addition, the action alternatives 
would result in a loss of animal unit months within allotments over the life of the mine and reclamation 
period. Impacts to livestock could occur from mortality from vehicle collisions. 
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ES.1.6.9. Paleontology 
The coal extraction process would result in the permanent removal of fossils from the Dakota Formation 
and from the Tropic Shale in the tract, resulting in a long-term decrease in the productivity of 
paleontological resources in the area. It is anticipated that a large number of significant fossils would be 
destroyed or removed from context, particularly in the Tropic Shale. 

ES.1.6.10. Recreation 
The action alternatives would have some adverse effects to recreation resources. Lands available for 
dispersed recreation would be lost from mining over the life of the mine. Some designated OHV routes 
would be temporarily removed over the life of the mine. In addition, there would be some indirect adverse 
effects from displacement of recreational users onto adjacent public lands, which would affect 
recreational experiences of users on those lands. 

ES.1.6.11. Socioeconomics 
Implementation of the action alternatives would result in an increase to the number of jobs, income, and 
additional taxes, fee, and payments. There would be an adverse impact to recreation, and adverse impacts 
to sense of community, social well-being, and tourism-related businesses. There would be impacts to 
population, housing, public health, safety, and environmental justice populations. The environmental 
justice impacts would result from noise and visual impacts to the town of Alton from mining activities 
under all action alternatives. Environmental justice impacts to the town of Alton would also occur from 
potential exceedances of the NAAQS for PM10 under Alternative C. 

ES.1.6.12. Soils 
Implementation of the action alternatives would result in disturbance of soil resources through large-scale 
removal, stockpiling, and replacement of soils during mining. The disturbance (impact) caused by 
removing and replacing soils would be long term. Most of the impacts (caused by facilities, some roads, 
etc.) would be long-term impacts, persisting for the life of the mine. 

ES.1.6.13. Transportation 
The action alternatives would result in an increase in commuter traffic and coal truck traffic through 
Cedar City, Hatch, and Panguitch. However, levels of service are not expected to change under any of the 
action alternatives. 

ES.1.6.14. Vegetation  
Vegetation would be removed for surface mining, construction, and road relocation under the action 
alternatives. Lands would be susceptible to weed invasion. All disturbed acres would be reclaimed and 
revegetated after the life of the mine. 

ES.1.6.15. Water Resources 
Robinson Creek would be relocated, potentially affecting stream function, the associated riparian 
corridor, and water quality. 

The action alternatives would result in the diversion of runoff to retention ponds, and an associated loss of 
surface water from evaporation and infiltration would occur. There would be small sediment load into 
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streams from dispersed facilities and road relocation. The loss of instream dilution could increase 
concentrations of total dissolved solids over the state water quality standard of 1,200 milligrams per liter. 
Reduced instream flows could result in less water available for irrigation downstream. There would be a 
small risk of surface-water contamination from accidental spills on 13.8 miles of stream that are within 
100 feet of the reasonably foreseeable coal haul transportation route. There would also be a small increase 
in fine particles in streams associated with deposition of fugitive dust and coal dust. 

Groundwater would be affected by the action alternatives through the use of groundwater for dust 
suppression, the removal of groundwater as moisture contained in coal, and the evaporation of 
groundwater exposed in pits. 

There would be a direct removal and loss of function of wetlands and impacts to riparian areas due to 
surface mining and construction of dispersed facilities. Impact to wetlands and riparian areas would 
include the loss of habitat, loss of water filtration, and destabilization of streambanks.  

Because probable AVFs occur only within the tract’s no coal zone there would be no direct impacts to 
these water-related features from pits. Both floodplains and AVFs would be adversely affected by the 
construction of dispersed facilities. Approximately 60,565 linear feet of ephemeral and intermittent 
drainages are within the surface-mining areas of the coal zone associated with this alternative. 
Approximately 17,102 linear feet of perennial (including 96 linear feet of Kanab Creek), intermittent, and 
ephemeral drainages are within the underground mining area. Floodplain functions that could be lost 
include some degree of flood storage and attenuation, groundwater recharge, and erosion prevention. 
Although ground disturbance would occur in probable AVFs, the essential hydrologic functions of these 
areas would not be impacted and the physical capability of the land to be irrigated would not be changed. 

ES.1.6.16. Wildlife: General 
Direct and indirect impacts from the action alternatives would include habitat fragmentation, alteration, 
loss, and displacement due to surface disturbance, noise, ground vibration, night lighting, and increased 
risk of vehicle mortality associated with coal haul trucks. Potential mule deer habitat disturbance under 
the action alternatives would include approximately 29 acres of crucial summer habitat and approximately 
920.1–1,803.3 acres of substantial value summer habitat. Potential elk habitat disturbance under the 
action alternatives would include approximately 920.1–1,807.5 acres of substantial value summer habitat 
and approximately 24.8 acres of year-long substantial value habitat. Raptors, migratory birds, and 
amphibians are also expected to experience potential habitat loss under the action alternatives. 

ES.1.6.17. Wildlife: Special Status Species 
Direct and indirect impacts common to all action alternatives would be the same as those described above 
for general wildlife. Special status species that are expected to experience habitat disturbance under the 
action alternatives include Utah prairie-dog, pygmy rabbit, kit fox (Vulpes macrotis), certain bat species, 
certain raptor species, certain migratory bird species, certain amphibian species, Bonneville cutthroat 
trout, and Greater Sage-Grouse. The action alternatives would disturb approximately 1,012–1,992 acres of 
occupied Greater Sage-Grouse habitat. Vegetation treatments and other actions described in the Alton 
Coal Tract LBA Greater Sage-Grouse Mitigation Plan (Appendix E) are designed to mitigate impacts to 
Greater Sage-Grouse habitat and would be applied to all action alternatives as design features. Vegetation 
treatments would be required to outpace surface disturbance caused by mining activities at an acreage 
ratio of 4 to 1. 
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ES.1.6.18. Potential Mitigation Measures 
Potential mitigation measures are also proposed for individual resources in Chapter 4 of the EIS. Residual 
impacts that would persist following implementation of mitigation measures are also addressed for each 
resource in Chapter 4. The selection of these proposed mitigation measures will be decided in the ROD. 

ES.1.7. Consultation and Coordination 
Initial involvement with respect to BLM's receipt and review of ACD's LBA and details on the public 
notification, public scoping process, and the cooperating agencies are described above. Chapter 5, 
Consultation and Coordination, provides further detail on consultation and coordination for the proposed 
tract and preparation of this EIS.  

ES.1.8. Next Steps 
The comment period on this EIS will extend for 60 days following the U.S. Environmental Protection 
Agency’s publication of the NOA in the Federal Register. The BLM is also publishing an NOA in the 
Federal Register. All timely comments on the EIS will be considered in the preparation of the FEIS. All 
substantive comments and information submitted will be summarized and addressed in the FEIS. The 
FEIS will then be completed and an NOA published in the Federal Register. After a 30-day waiting 
period, a ROD will be prepared and signed. The ROD, which will be signed by the authorized officer, will 
document the decisions made regarding the Proposed Action and alternatives. The BLM decision will 
apply only to public lands. 

This EIS is not a decision document. Rather, it is a document that will inform the BLM's final decision on 
whether to hold a competitive lease sale for the tract and, in the event that the BLM decides to offer the 
tract for competitive leasing, what lease stipulations would be attached to the lease. The EIS is being 
released to inform the public and interested parties of the potential impacts associated with implementing 
one of the action alternatives.  
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CHAPTER 1. PURPOSE AND NEED 

1.1 Introduction and Background 
In November 2004, a lease by application (LBA) was filed by Alton Coal Development (ACD) to mine 
federal coal, using primarily surface-mining methods, near the town of Alton, Utah (Case Number UTU 
081895). This application was filed under the regulations at 43 Code of Federal Regulations (CFR) 3425, 
Leasing on Application. This application includes nearly 2,683 surface acres and approximately 38 
million tons of recoverable coal.  

To process an LBA, the Bureau of Land Management (BLM) must establish the fair market value of the 
coal in the tract by evaluating many factors, including the quantity and quality of the coal reserves. The 
Division of Lands and Minerals, Solid Minerals Branch at the BLM Utah State Office reviewed the 
application filed by ACD and determined that it meets the regulatory requirements for an LBA. The BLM 
reconfigured the tract delineation within ACD’s LBA to exclude approximately 40 acres and to include 
approximately 898 additional acres. Acreage added to the tract during tract reconfiguration was based on 
the identification of additional recoverable coal reserves not included in the original LBA and on 
additional surface acreage deemed necessary for mine operations. The Alton Coal Tract LBA (hereafter 
the Alton Coal Tract, tract, or as Alternative B, the Proposed Action), as reconfigured, contains 
approximately 3,581 surface acres1 (Table 1.1.1) and 44.9 million tons of recoverable coal reserves. Map 
1.1 in Appendix A (Maps) shows the tract in relation to the town of Alton and other area landmarks.  

At the time of ACD’s LBA submittal, the BLM Kanab Field Office (BLM-KFO) was operating under the 
Zion Management Framework Plan. The BLM-KFO completed a resource management plan (RMP) in 
October 2008 and is now operating under the KFO RMP (BLM 2008b). Currently, lands in the Alton 
Coal Tract are managed for wildlife habitat and livestock grazing. The grazing lands consist of 
agricultural pasturelands, grasslands, and mixed sagebrush and grasses.  

Appendix B summarizes the federal coal LBA process. Before the BLM can issue a decision to offer a 
tract for lease, the agency must fulfill the requirements of the National Environmental Policy Act (NEPA) 
by evaluating the potential environmental impacts of leasing and reasonably foreseeable mining of federal 
coal. On November 28, 2006, a notice of intent (NOI) to prepare an environmental impact statement (EIS) 
for the Alton Coal Tract was published in the Federal Register (Federal Register 71:68834–64435). This 
was followed on November 4, 2011, with a notice of availability (NOA) for the Alton Coal Tract Lease 
by Application DRAFT Environmental Impact Statement (DEIS) (Federal Register 76:68501–68502). 
Based on comments received on the DEIS, the BLM decided to prepare this supplemental DEIS (SDEIS) 
for public review prior to preparing and distributing a final EIS (FEIS). For a summary of comments 
received on the DEIS, see Section 5.1.2.1. Substantive comments received on the DEIS resulted in 
changes presented in this SDEIS. However, formal responses to substantive comments on the DEIS will 
be provided in the FEIS, along with responses to comments on this SDEIS. This SDEIS has been 
prepared to evaluate the potential direct, indirect, and cumulative environmental impacts of leasing and 
recovering the federal coal included in the tract. The BLM will use the analysis in this SDEIS to decide 
whether to a) hold a competitive, sealed-bid lease sale for the tract; b) hold a competitive, sealed-bid lease 
sale for a modified tract; or c) reject the lease application and not offer the tract for sale at this time. A 
record of decision (ROD) will be issued and, if the decision is to offer the tract for lease, a sale would be 
held. If a lease sale is held, the bidding at the sale would be open to any qualified bidder; it would not be 
limited to the applicant. A lease would be issued to the highest bidder at the sale, provided that the high 
bid meets or exceeds the fair market value of the coal, as determined by BLM's economic evaluation, and 
if the Department of Justice (DOJ) determines that there would be no antitrust violations.  

1 The NOI identifies 3,581 acres, more or less, in the tract. However, for reasons described in Table 1.1.1 and Section 3.1.3 
(Notes on Data Sources and Tract Acreage), the analysis uses a tract acreage of 3,576 acres. 
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Any subsequent mining of federal coal must achieve maximum economic recovery in the context of 
applicable laws, regulations, and leasing stipulations. The issuance of a lease for the BLM-administered 
lands is a prerequisite for mining, but is not the enabling action that would allow mining to commence. 
Under the Surface Mining Reclamation and Control Act of 1977 (SMCRA), the Office of Surface Mining 
Reclamation and Enforcement (OSM) has primary responsibility to administer programs that regulate the 
effects of surface coal mining operations. Pursuant to Section 523(c) of SMCRA, the Utah Division of 
Oil, Gas and Mining (DOGM) has been authorized to regulate surface coal mining operations on federal 
lands in the state of Utah, with primacy on the mine permitting process. After a lease has been issued by 
the BLM but prior to mine development, the lessee must file a permit application package (PAP) with 
DOGM and OSM that details proposed site-specific mining and reclamation operations on federal lands 
in the state. DOGM reviews the PAP to ensure that it complies with the approved State of Utah–
permanent SMCRA program and other statutes. If it does comply, DOGM issues the applicant a permit to 
conduct site-specific surface coal mining operations. Analysis of the site-specific mining plan occurs at 
this time. The OSM is responsible for preparing and submitting a mining plan approval package to the 
Assistant Secretary of the Department of the Interior (DOI), Land and Minerals Management. DOGM is 
responsible for any subsequent NEPA compliance, as necessary, to support the decisions of the Assistant 
Secretary. The successful lessee is also required to prepare a Resource Recovery and Protection Plan 
(R2P2) for BLM review and approval prior to issuance of a permit to mine. The R2P2 is approved by the 
Assistant Secretary based on a determination by the BLM that the R2P2 achieves maximum economic 
recovery of the coal reserves. In addition to analysis in the PAP, the site-specific mining plan would also 
be analyzed in the R2P2 submittal.  

All coal reserves in the Alton Coal Tract are federally owned, though surface ownership is mixed. Under 
Alternative B (the Proposed Action; discussed in greater detail in Chapter 2), approximately 2,280 surface 
acres of the tract are in federal (BLM) ownership and 1,296 surface acres are in private ownership (eight 
different private surface owners) (Map 1.2; see Table 1.1.1). Private surface owners may be qualified to 
give consent to mine federal minerals under the private surface owner’s estate2 according to 43 CFR 
3400.0-5. Surface ownership under Alternative A (No Action Alternative), Alternative C, and Alternative 
K1 is also discussed in greater detail in Chapter 2. If this EIS process results in a competitive lease sale 
for the tract, a final determination of private surface-owner qualification and private surface-owner 
consultation would take place after a ROD is issued, but prior to leasing. All surface owners have been 
notified of the Proposed Action and have received hardcopy and electronic versions of the DEIS. 

The BLM administers the federal coal leasing program under the Mineral Leasing Act (MLA). A federal 
coal lease grants the lessee the exclusive right to obtain a permit to mine coal on the leased tract subject to 
a) terms of the lease; b) the DOGM permit to mine coal; c) the federal MLA mine plan approval; and d) 
applicable local, state, and federal laws. A reasonably foreseeable mining scenario for each action 
alternative and impacts associated with anticipated surface and underground mining of federal coal are 
considered in this SDEIS. The final BLM-accepted mine plans could be different from the reasonably 
foreseeable mining scenarios presented in this SDEIS. A complete PAP with detailed mine plans to mine 
the unleased federal coal has yet to be developed. Authorities and responsibilities of the BLM and other 
concerned regulatory agencies are described in Section 1.5. 

2 Under the regulations of 43 CFR 3400.0-5(gg)(1), (2), and (3), qualified surface owner means the natural person or persons (or 
corporation, the majority stock of which is held by a person or persons otherwise meeting the requirements of this section) who 
1) hold legal or equitable title to the surface of split estate lands; 2) have their principal place of residence on the land, or 
personally conduct farming or ranching operations upon a farm or ranch unit to be affected by surface-mining operations; or 
receive directly a significant portion of their income, if any, from such farming and ranching operations; and 3) have met the 
above conditions for a period of at least three years, except for persons who gave written consent fewer than three years after they 
met the above requirements. In computing the three-year period, the authorized officer shall include periods during which title 
was owned by a relative of such person by blood or marriage if, during such periods, the relative would have met the 
requirements of this section. A qualified private surface owner is legally qualified to give consent to mine federal minerals under 
the private surface owner's estate. 
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According to the Utah Geological Survey (VandenBerg et al. 2012), coal production in Utah decreased by 
3.8 million tons (17.3%) between 2008 and 2011 due to reserve depletion and difficult mining conditions. 
Utah's long-term (50 years and beyond) coal future is shifting because currently accessible coal reserves 
are being depleted in the Book Cliffs and Wasatch Plateau coal fields. This makes it necessary for the 
coal industry to look to other Utah coal fields to meet future demands for coal. Further, most Utah mining 
companies have leased coal reserves for approximately 10–15 years of production; however, they are 
having difficulty adding new leases to extend their reserves. As a result, Utah coal production is 
outpacing tonnage leased (VandenBerg et al. 2012). The BLM’s mineral leasing program encourages the 
development of domestic oil, gas and coal reserves, and reduction of the United States’ dependence on 
foreign energy sources. As a result of leasing and the subsequent mining and sale of federal coal 
resources, the public receives lease bonus payments, lease royalty payments, rental payments, and a 
supply of low-cost coal for power generation.  

Given known technology and technological and demographic trends overall, United States’ demand for 
coal is expected to increase by approximately 0.1% per year through the year 2040 (DOE/EIA 2013a). 
Though coal-fired power plants are projected to account for less electricity generation in 2040 compared 
to 2011 (down from 42% in 2011 to 35% in 2040), in the United States, approximately 90% of coal 
consumption is in the electric power sector (DOE/EIA 2013b), and between 2011 and 2040, total 
electricity demand in the United States is expected to increase by 42% (DOE/EIA 2010). Furthermore, in 
Utah, approximately 82% of electrical energy is generated from coal (VandenBerg 2010). Although most 
(approximately 90%) coal consumption in the United States is in the electric power sector, coal is also 
used (approximately 10% of total demand) in the industrial sector. In the industrial sector, coal is used in 
the manufacture or production of cement, paper, chemicals, food, primary metals, and coal-based 
synthetic fuels (coal-to-liquids). It is also used in the industrial sector as a direct source of heat, as a feed 
stock, as boiler fuel for the production of process steam and electricity, and in the production of coke, 
which is used as an energy source and as a raw material in steel production. Nonelectric power sector 
demand for coal is expected to slightly decline by 2040, though demand for coal in the emerging coal-to-
liquids industry is expected to increase. Most of the projected increase in overall United States’ demand 
for coal, therefore, is expected from the electric power sector (DOE/EIA 2010). Additionally, coal exports 
are expected to increase (DOE/EIA 2013c). 
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Table 1.1.1. Alton Coal Tract Legal Description and Surface Ownership under the Proposed Action 

Legal Description* Surface Owner† Acres 

Township 39 South, Range 5 West, Salt Lake Meridian, Utah   

Section 7, SE¼SW¼ and S½SE¼ 3 122 

 5 7 

Section 18, lots 3 and 4, E ½, E½W½ BLM 357 

 3 42 

 16 158 

 17 3 

Section 19, lots 1 through 4, NE¼, E½W½, N½SE¼, SE¼SE¼ BLM 472 

 1a 120 

Section 20, lots 4 and 5, N½SW¼ BLM 47 

 1a 111 

Section 30, lots 2 through 4, SW¼NE¼, SE¼NW¼, E½SW¼, W½SE¼ BLM 338 

 1a 13 

Section 31, lots 1 through 3, NE¼, E½NW¼, NE¼SW¼, N½SE¼  BLM 471 

Township 39 South, Range 6 West, Salt Lake Meridian, Utah   

Section 12, SW¼, W½SE¼ Unknown 9 

 3 218 

 8 16 

Section 13, NW¼NE¼, N½NW¼, SE¼NW¼, SE¼ BLM 160 

 3 161 

Section 24, NE¼, N½NW¼, SE¼NW¼, E½SW¼, N½SE¼, SE¼SE¼ BLM 159 

 11 4 

 12 313 

Section 25, E½NE¼, SW¼NE¼, SE¼ BLM 276 

Error‡  5 

Total Private  1,296 

Total BLM  2,280 

Total LBA  3,581 

Note: This table also appears in Chapter 2. 
* Based on the BLM Status of Public Domain Land and Mineral Titles approved Coal Plats as of August 21, 2002 and July 28, 2006 
† Where the BLM is the surface owner of the parcel this is explicitly noted. Private surface owners are numbered rather than identified by name due to 
privacy concerns. 
‡ The acreages above were calculated using ESRI ArcGIS 9.2 and North American Datum (NAD) 1983 Universal Transverse Mercator (UTM) Zone 
12N coordinate system. The BLM shapefile of coal ownership is georeferenced (in NAD 1983 UTM Zone 12N), but is not survey accurate. ACD 
provided a hardcopy map (with surface ownership and section boundaries), which was scanned and georeferenced to section corners visible on U.S. 
Geological Survey (USGS) 7.5-minute topographic maps. Polygons were then digitized to encompass/represent each of the legal descriptions above 
using the BLM shapefile, ACD's georeferenced map, and the USGS 7.5-minute topographic map as references while digitizing. All acreages are 
approximate and have not been verified by ground surveys. The error is largely a result of the disparate sources for boundary data. Additionally, the 
ownership lines from the map provided by ACD do not align well in all locales with the BLM boundary. This suggests that one or both of these 
datasets are approximate and is another potential source of error. 
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Due to shallow overburden in most of the tract, extraction of federal coal reserves would take place using 
primarily surface-mining methods. For one possible method of surface mining, primary surface 
overburden removal would be accomplished by truck and shovel methods. Scrapers, dozers, and front-end 
loaders would assist with bench preparation for the larger equipment and would be used for removal of 
surface overburden, small or relatively shallow coal areas, and topsoil. Scrapers, dozers, and front-end 
loaders would also be used for storage and return placement of overburden and topsoil for reclamation. 
Coal recovery would use underground mining methods (e.g., development mining, auger mining, 
highwall mining, longwall mining, and/or room and pillar mining) for coal reserves approximately 200 
feet or more below the surface (depth of overburden). A summary of these underground mining methods 
is presented in Appendix C along with a list of references for further information.  

The actual maximum depth of overburden could vary from the approximately 200 feet discussed here, 
depending on the actual local coal thickness found, overburden types, overburden (highwall) stability, 
underground techniques available, operating and capital costs, and coal market economics. However, by 
design feature, overburden removal would be limited to no more than approximately 200 feet (see Section 
2.6 for further information on measures that would be required under any action alternative). 

After mining, the land would be reclaimed to ecological site functionality suitable for use by livestock 
and wildlife. Roads in the tract would remain or be reestablished to support post-mining land use. The 
conceptual methods of mining and reclamation are discussed in greater detail in Chapter 2. 

1.2 Purpose and Need for Action 
The purpose of the federal action is to respond to an LBA for federal coal reserves on up to 3,581 acres of 
BLM-administered and private surface in Kane County, Utah, near the town of Alton. The need for the 
federal action is established by the BLM’s responsibilities under the Federal Land Policy and 
Management Act (FLPMA) and MLA, as amended by the Federal Coal Leasing Act Amendments of 
1976. Private development of federal coal reserves is integral to the BLM coal leasing program under 
authority of FLPMA and MLA. The MLA requires that all public lands not specifically closed to leasing 
be open to lease for the exploration and development of mineral resources. Further, a primary goal of the 
Energy Policy Act of 2005 is to add energy supplies from diverse sources, including domestic oil, gas, 
and coal, as well as hydropower and nuclear power. 

1.3 Lead Agency and Cooperating Agencies 
The BLM is the lead agency responsible for leasing federal coal lands under the MLA, as amended by 
Federal Coal Leasing Act Amendments, and the BLM is also responsible for the preparation of this EIS 
under NEPA. At the time of publication of the DEIS, cooperating agencies consisted of OSM and the 
State of Utah (including its agencies). Cooperating agencies in the development of this SDEIS consist of 
OSM, the State of Utah (including its agencies), the National Park Service (NPS), the Environmental 
Protection Agency (EPA), and Kane County. Additional information related to consultation and 
coordination with cooperating agencies and other entities as appropriate, including stakeholder and 
working groups for certain analyses, is provided in Chapter 5.  

During the development of the SDEIS, the BLM invited both the U.S. Fish and Wildlife Service 
(USFWS) and the U.S. Army Corps of Engineers (USACE) to be cooperating agencies in the EIS 
process. As of publication of the SDEIS, these agencies have not formally accepted the BLM’s invitation. 
However, the BLM has been coordinating with these agencies pertaining to matters where they have 
special expertise or jurisdiction by law. 
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1.4 Decisions to be Made 
This SDEIS does not contain final decisions regarding the Proposed Action or alternatives. The primary 
purpose of this SDEIS is to provide a full and fair disclosure of environmental, socioeconomic, and other 
impacts and to inform decision makers and the public of the reasonable alternatives that would avoid or 
minimize adverse impacts or enhance the quality of the human environment. As the lead agency, the 
BLM will document its decisions in a ROD document. These decisions will pertain to actions on BLM-
administered lands. OSM and the State of Utah, as cooperating agencies, will make their 
recommendations and decisions in separate decision documents at a later date if there is a lease sale 
following the BLM’s ROD. These recommendations and decisions pertain to the OSM’s and State of 
Utah’s respective permitting responsibilities for actions under their jurisdiction. These agencies have 
public involvement processes separate from this EIS, per their respective agency policies and other 
pertinent laws and regulations. The USACE will also use this EIS for their permitting needs related to 
Clean Water Act (CWA) Section 404. Other agencies (e.g., Kane County and EPA) may also rely on this 
EIS for their needs as applicable. 

The BLM will document the following decisions in the ROD for this EIS: 
• Whether or not to hold a competitive lease sale for the tract. Variations on offering the tract for 

competitive leasing are described in Chapter 2 as Alternative B (Proposed Action), Alternative C 
(Reduced Tract Acreage and Seasonal Restrictions), and Alternative K1 (Reduced Tract 
Acreage). Not holding a competitive lease sale for the tract is Alternative A (the No Action 
Alternative). 

• Based on the range of alternatives and impacts analyzed in the EIS process, it is within the 
BLM’s decision to lease a portion of the tract under any alternative rather than leasing all of it or 
opting to lease none of it. 

• If the decision is to hold a competitive lease sale, what special lease stipulations would be 
attached to the lease? Possible lease stipulations pertain mainly to air resources, cultural 
resources, grazing, hazardous materials, noise, soils and geology, special status species, 
paleontological resources, public health and safety, vegetation, visual resources, night sky, water 
resources, and wildlife.  

Through this EIS process, the BLM will not make decisions regarding either mining activities for fee coal 
on adjacent lands or transportation routes that may be used by the successful bidder (in the event of a 
lease sale) to transport mined coal from the tract to market. Activities related to mining fee coal on lands 
adjacent to the tract are outside the BLM’s jurisdiction and are independent of potential mining activities 
for federal coal reserves located on the tract, because these activities would occur regardless of BLM's 
decision with respect to federal coal reserves. If this EIS process results in a decision to hold a 
competitive lease sale for the tract, decisions related to potential transportation routes for mined coal from 
the tract to market would reside with the successful bidder and would be dictated by transportation routes 
and coal market conditions. However, the impacts of coal truck traffic on the reasonably foreseeable 
transportation route (see Section 1.8.2.3 Reasonably Foreseeable Future Actions section in this chapter 
and Section 2.6.4 Reasonably Foreseeable Coal Loadout Location and Transportation Route in Chapter 2) 
are assessed in Chapter 4 of this EIS.  
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1.5 Regulatory Authorities and Responsibilities 
The Alton Coal Tract LBA was submitted and will be processed and evaluated under BLM statutory 
mandates and authority governing federal coal leasing and other federal authorities listed below:  

• MLA of 1920, as amended by the Federal Coal Leasing Act Amendments of 1976 
• Multiple-use Sustained Yield Act of 1960 
• NEPA of 1969, as amended 
• FLPMA of 1976 (BLM's multiple-use mandate) 
• SMCRA of 1977 
• Energy Policy Act of 2005 

BLM regulates coal mining operations primarily to ensure that maximum economic recovery of the coal 
resource is achieved (43 CFR 3480) while maintaining compliance with other applicable laws and 
regulations. After a federal coal lease is issued, SMCRA gives OSM primary responsibility to administer 
programs that regulate the effects of surface coal mining operations. Pursuant to Section 503 of SMCRA, 
DOGM developed a permanent program authorizing DOGM to regulate surface coal mining operations 
on nonfederal lands in the State of Utah (30 CFR 944, Utah Program). The Secretary of the Interior 
approved this program in January 1981. In March 1987, pursuant to Section 523(c) of SMCRA, the 
Governor of Utah entered into a cooperative agreement with the Secretary of the Interior authorizing 
DOGM to regulate surface coal mining operations on federal lands in the State of Utah. Pursuant to the 
cooperative agreement concerning surface-mining operations on federal lands, a federal coal lease holder 
in Utah must submit a PAP to DOGM for any proposed coal mining and reclamation operations on 
federal lands in Utah. DOGM reviews the PAP to ensure that it complies with the permitting requirements 
and that the proposed coal mining operation meets the performance standards of the approved State of 
Utah program. OSM, BLM, and other federal agencies, as appropriate, review the PAP (provided to them 
by DOGM) to ensure it complies with the terms of the coal lease (which are based on the disclosures in 
this NEPA analysis), the MLA, and other federal laws and their attendant regulations (30 CFR 944.30). If 
the PAP does comply, DOGM issues the applicant a permit to conduct coal mining operations. OSM 
recommends approval, approval with conditions, or disapproval of the MLA mining plan to the Assistant 
Secretary of the DOI, Land and Minerals Management. OSM’s recommendation must be based, at a 
minimum, on 

• the PAP, including the BLM-recommended R2P2;  
• information prepared in compliance with NEPA;  
• documentation assuring compliance with the applicable requirements of other federal laws, 

regulations, and executive orders (EO);  
• comments and recommendations or concurrence of other federal agencies, as applicable, and the 

public;  
• the findings and recommendations of the BLM with respect to the R2P2 and other requirements 

of the lease and the MLA;  
• the findings and recommendations of DOGM with respect to the PAP and the state program; and  
• the findings and recommendations of OSM with respect to the requirements under Chapter VII 

Subchapter D, 30 CFR 746.13 (a–g). 

If a proposed LBA tract is leased next to the lessee’s existing adjacent mine, the lessee is required to 
revise its coal mining permit (following the processes outlined above) and obtain mining plan approval 
from the Assistant Secretary prior to mining the newly leased coal. As a part of that process, a detailed 
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new plan would be developed to outline how the newly leased lands would be mined and reclaimed. 
Specific impacts that would occur during the mining and reclamation of the LBA tract would be 
addressed in the permit approval process, and specific mitigation measures for anticipated impacts would 
be described in detail at that time. 

DOGM enforces the performance standards and permit requirements for reclamation during a mine's 
operation and has primary authority in environmental emergencies (e.g., accidental spills). OSM retains 
oversight responsibility for this enforcement. Where federal surface or coal resources are involved, BLM 
has authority in environmental emergency situations if DOGM or OSM cannot act before environmental 
harm and damage occurs. The Mine Safety and Health Administration (MSHA) monitors and regulates all 
safety factors related to coal mining on federal and nonfederal lands. In preparing this EIS, BLM has a 
responsibility to consult with and obtain the comments and assistance of other state and federal agencies 
that have jurisdiction by law or that have special expertise with respect to potential environmental impacts.  

Several federal, state, and local agencies are involved in the coal leasing and mine permitting process. For 
mining to occur on the tract, a combination of leases, permits, actions, and plans are required (Table 1.5.1). 

Table 1.5.1. Federal, State, and Local Leasing and Permitting Requirements 

Agency Lease/Permit/Action/Plan 

Federal  

BLM Coal lease 
R2P2 
Exploration drilling permit 

OSM Preparation of MLA mining plan approval document 
SMCRA oversight 

DOI, Office of the Secretary Approval of mining plan (the R2P2) 

MSHA Safety permit and mine ID number 
Ground control plan 
Major impoundment ID numbers (based on impoundment size criteria) 
Explosives use and storage permit 

Bureau of Alcohol, Tobacco, and 
Firearms 

Explosives manufacturer’s license 
Explosives use and storage permit 

Federal Communications 
Commission 

Radio permit: ambulance 
Mobile relay system radio license 

USACE Authorization of impacts to wetlands and other waters of the U.S. 

U.S. Department of Transportation Hazardous waste shipment notification 

USFWS Consultation on potential impacts to federally listed species under the Endangered Species 
Act (ESA) 

Federal Aviation Administration Radio tower permits 

State  

DOGM Coal mine permit (compliance with the requirements of Utah Administrative Code (UAC) R645) 
Exploration drilling permit 

Utah State Engineer’s Office Stream alteration permit 

Utah Division of Air Quality (UDAQ) Air approval order 

Utah Division of Water Quality Utah Pollutant Discharge Elimination System permit 

Local  

Kane County Conditional use permit 
Road relocation agreement 
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1.6 Relationship to Policies, Plans, and Programs 
In addition to the federal acts listed under the previous section, guidance and regulations for managing 
and administering public lands, including the federal lands in the tract, include the following: 

• 40 CFR 1500 (Protection of Environment) 
• 43 CFR 1601 (Planning, Programming, Budgeting) 
• 43 CFR 3400 (Coal Management; specifically, Leasing on Application Regulations, 43 CFR 

3425.1)  
• The KFO RMP (BLM 2008b) 

Specific guidance for processing applications is provided in BLM’s Manual 3420, Competitive Coal 
Leasing (BLM 1989). In developing this EIS, BLM’s National Environmental Policy Act Handbook H-
1790-1; hereafter, the BLM NEPA handbook (BLM 2008c) was used. 

The Proposed Action and alternatives must be consistent with federal law and regulations. Likewise, they 
must also be as consistent as possible with other plans concerning the administration of the public lands in 
question. BLM must coordinate the Proposed Action and alternatives with the land use planning and 
management programs of other federal departments and agencies and of the State of Utah and affected 
local governments.  

Other than BLM land use planning, no other federal land use plans apply to the Proposed Action and 
alternatives. The State of Utah does not maintain planning documents, nor do they conduct planning 
processes relating to the Proposed Action and alternatives. However, the Proposed Action and alternatives 
would be consistent with the State of Utah Public Lands Policy and Coordination Office's position on 1) 
uses of public lands for multiple-use, sustained-yield, natural resource extraction, 2) support of the 
specific plans, programs, processes, and policies of state agencies and local governments, and 3) 
development of the solid mineral resources of the state as an important part of the state economy and of 
local regions in the state (Utah Code Section 63-38d-401).  

Kane County has a land use ordinance (Kane County 1998) in place that dictates allowable land uses in 
designated zones. According to the land use ordinance, most of the Alton Coal Tract is on lands zoned by 
Kane County as agricultural. The land use ordinance indicates that surface and underground mines are not 
allowed in agriculturally zoned areas; however, zone modifications are permitted following established 
procedures subject to Kane County Planning Commission approval (Kane County 1995). A zone change 
to permit surface and underground mining on the tract would be consistent with the position of the Kane 
County Commission supporting natural resource extraction in the county. Further, the Environment 
section of the Kane County, Utah General Plan (Kane County 2011:24) indicates an objective to 
“Promote the development of the county’s mineral, water, manpower, industrial, historical, cultural, and 
other resources.” Finally, the Kane County Commission has submitted a formal letter to ACD and DOGM 
expressing support for ACD’s proposed operation for adjacent fee coal. The Garfield County General 
Plan and general plan amendment (2007a) indicate that the county economy is based largely on 
government, tourism, manufacturing, and agriculture (ranching). The county supports "aggressively 
pursuing coal and other mineral resource development," including "the highest economically allowable 
development" of the Alton Coal Field and other regional coal reserves (FCAOG 2007a).  

The Town of Alton completed a master plan in 1981 (FCAOG 1981) in which development of the Alton 
Coal Field, including the tract analyzed in this EIS, is recognized as a likely future scenario. The plan 
notes that coal development could result in a significant increase in the local population and that this 
could have an adverse effect on the quality of life in Alton. Goals and policies described in the plan do 
not specifically reference coal development; although, a desire to attract light industry of a low polluting 
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or nonpolluting nature is expressed. Alton's current town council generally looks favorably on coal 
development in the area, as evidenced by a formal letter of support for mining operations on fee coal 
lands adjacent to the tract and by their willingness to work with ACD on implementing these mining 
operation plans (e.g., leasing water rights and working cooperatively on a regular basis to assist with 
components of the proposed operation such as road relocations and the construction of short haul routes 
around the Town of Alton). 

1.6.1 Department of Justice Consultation 
In the event of a competitive lease sale, but prior to issuance of a lease, the BLM would solicit the opinion 
of the DOJ on whether the planned lease issuance creates a situation inconsistent with federal antitrust 
laws. The DOJ is allowed 30 days to make this determination. If the DOJ does not respond in writing 
within 30 days, the BLM may proceed with issuance of the lease. 

1.7 Conformance with Existing Land Use Plans and Bureau 
of Land Management Coal Planning Screening 
Procedures 

1.7.1 Conformance with Bureau of Land Management Land use 
Planning 

FLPMA and Federal Coal Leasing Act Amendments require that lands considered for leasing be included 
in a comprehensive land use plan and that leasing decisions confirm with that plan. The KFO RMP 
currently governs and addresses the leasing of federal coal in the BLM-KFO, including portions of Kane 
County and Garfield County. Coal leasing is addressed under Minerals and Energy, Areas Unsuitable for 
Surface Coal Mining, decisions MIN-9, MIN-10, and MIN-11. Decision MIN-9 identifies the locations 
and acreage determined to be unsuitable for surface mining and surface operations incident to an 
underground mine. Through the resource management planning process, the tract is not included in that 
area determined to be unsuitable. Decision MIN-10 states that additional areas could be found unsuitable 
based on site-specific analysis. Finally, decision MIN-11 states that mining plans for surface-mining 
disturbance would incorporate erosion-control stipulations as per SMCRA regulations. Decisions in the 
KFO RMP do not allow mining where coal unsuitability criteria apply unless the lessee can show that 
mining would not adversely affect the value that is to be protected. Following a federal decision to lease 
and securing a federal lease, the successful bidder would also be required to comply with DOGM’s coal 
mine permitting process.  

The KFO RMP includes a Final Coal Unsuitability Report (BLM 2008b) indicating that the tract does not 
meet any of the coal unsuitability criteria under 43 CFR 3461 and is therefore made available for further 
coal leasing consideration (following decision MIN-9). However, site-specific unsuitability 
determinations for some criteria (Criteria 2, 3, 9, 15, 16, 18, and 19) were deferred until an application to 
lease was filed (following decision MIN-10). A summary of the coal unsuitability findings from the 
BLM-KFO planning process is presented below. With application of the coal unsuitability criteria and 
conditions to protect the environment (to be determined through this EIS), the decision to lease coal under 
the action alternatives analyzed in this document would be in conformance with the KFO RMP (BLM 
2008b). For purposes of the analysis, it is assumed that a waiver, exception, or modification would be 
granted with respect to KFO RMP decisions concerning Greater Sage-Grouse (Centrocercus 
urophasianus). This is discussed in greater detail under Unsuitability Criterion Number 15 in the 
Application of Unsuitability Criteria section of this chapter. 
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1.7.1.1 GREATER SAGE-GROUSE LAND USE PLAN AMENDMENT 

On March 23, 2010, the Federal Register published the following rule: Endangered and Threatened 
Wildlife and Plants; 12-Month Findings for Petitions to List the Greater Sage-Grouse (Centrocercus 
urophasianus) as Threatened or Endangered. In this rule, the USFWS concludes that listing the Greater 
Sage-Grouse as threatened or endangered was “warranted but precluded.” A “warranted but precluded” 
finding indicates that immediate publication of a proposed rule to list the species is precluded by higher-
priority listing proposals (i.e., listing of other species takes priority because they are more in need of 
protection, though listing of the species in question is warranted based on the available science). In their 
review of the status and threats to the Greater Sage-Grouse in relation to the five listing factors provided 
in Section 4(a)(1) of the ESA the USFWS, determined that Factor A (“the present or threatened 
destruction, modification, or curtailment of the habitat or range of the Greater Sage-Grouse”) and Factor 
D (“the inadequacy of existing regulatory mechanisms”) posed “a significant threat to the Greater Sage-
Grouse now and in the foreseeable future” (Federal Register 75:13910). Conservation measures in land 
use plans were identified by the USFWS as the principal regulatory mechanism for the BLM to ensure 
conservation of the Greater Sage-Grouse. 

As a result of this finding, the BLM is in the process of preparing land use plan amendments and 
associated EISs for applicable portions of BLM-managed lands in Montana, North Dakota, Wyoming, 
Colorado, Utah, Nevada, Oregon, Idaho, and California to incorporate Greater Sage-Grouse conservation 
measures into land use management plans. The Utah Greater Sage-Grouse Draft Land Use Plan 
Amendment and Environmental Impact Statement (hereafter the sage-grouse land use plan 
amendment/EIS) was published in October 2013 (BLM 2013c). The BLM considered five land use plan 
amendment alternatives in this analysis (detailed descriptions are provided in BLM 2013). These land use 
plan amendment alternatives consist of the following: 

• Alternative A: The No Action Alternative. 
• Alternative B: The National Technical Team Alternative, based on A Report on National Greater 

Sage-Grouse Conservation (BLM 2011a). 
• Alternative C: This alternative is similar to Alternative B but includes additional conservation 

measures. This alternative is subdivided into Alternatives C1 and C2 with respect to livestock 
grazing and wild horse herd management. Under Alternative C1, all Greater Sage-Grouse habitat 
currently available for livestock grazing would become unavailable and wild horse appropriate 
management levels would be reduced to 25%. Under Alternative C2, permitted animal unit 
months would be reduced, and the season of use would be changed so that no livestock grazing 
would occur in Greater Sage-Grouse habitat during the growing season.  

• Alternative D: This alternative was developed by the Utah BLM in cooperation with the U.S. 
Forest Service (USFS) and local USFWS. It includes modifications to the conservation measures 
considered under Alternative B and is designed to address local ecological site variability while 
balancing resources and resource uses. 

• Alternative E: This alternative is subdivided into Alternative E1, which is based on the 
Conservation Plan for Greater Sage-Grouse in Utah (UDWR 2013) (hereafter the sage-grouse 
conservation plan; Utah Division of Wildlife Resources [UDWR]), and Alternative E2, which is 
based on the State of Wyoming’s Governor’s EOs. Alternative E1 applies to the Alton Coal 
Tract, whereas Alternative E2 does not. As a result, this discussion focuses on Alternative E1 and 
refers to it simply as Alternative E for simplicity. 
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The Alton Coal Tract is in the area to which the sage-grouse land use plan amendment/EIS applies. 
Alternative A in the sage-grouse land use plan amendment/EIS constitutes continuing land management 
activities under the existing land use plan governing activities on the tract—the KFO RMP. Conformance 
of the Proposed Action and other action alternatives with the decisions in the KFO RMP is discussed 
under Section 1.7.1 above.  

Alternatives B and C in the sage-grouse land use plan amendment/EIS are the most restrictive alternatives 
considered in terms of coal leases associated with surface mining. The Proposed Action and action 
alternatives would not conform with either of these land use plan amendment alternatives because these 
alternatives would result in the tract being determined unsuitable for surface mining under the criteria in 
43 CFR 3461.5. 

Alternative D in the sage-grouse land use plan amendment/EIS was developed to balance protections for 
Greater Sage-Grouse and resource uses. Under Alternative D, no areas of Greater Sage-Grouse mapped 
occupied habitat would be considered unsuitable for surface mining under the criteria in 43 CFR 3461.5. 
Several restrictions would apply where coal leasing that involves surface-mining methods is considered in 
Preliminary Priority Management Areas. No specific stipulations are identified where coal leasing 
involves surface-mining methods in Preliminary General Management Areas. However, other 
management actions would apply in these areas, including limitations or prohibitions on activities in 
1) breeding and nesting habitat from February 15 to June 15; 2) brood rearing habitat from April 15 to 
July 15; and 3) winter habitat from November 15 to March 15. In addition, use requirements such as 
meeting noise and permanent tall structure restrictions would apply in Preliminary General Management 
Areas. The Alton Coal Tract under all action alternatives considered in detail in this SDEIS falls in the 
area identified as Preliminary General Management Area in Alternative D, and in this respect, leasing the 
Alton Coal Tract under any action alternative would be in conformance. However, none of the action 
alternatives associated with the Alton Coal Tract incorporate all the seasonal timing restrictions also 
considered as part of Alternative D. Alternative D provides allowances for excepting, waiving, or 
modifying seasonal timing restrictions in Preliminary General Management Areas. However, seasonal 
restrictions would not be excepted, waived, or modified in exchange for successful off-site mitigation.  

Alternative E in the sage-grouse land use plan amendment/EIS represents the sage-grouse conservation 
plan (UDWR 2013). All sage-grouse management areas (SGMAs) would be considered suitable for 
further coal leasing consideration, though a number of stipulations could apply to leasing areas to limit or 
ameliorate impacts as identified during the leasing process. Leasing of the Alton Coal Tract (located in 
the Panguitch SGMA) under any action alternative considered in detail in this SDEIS would be in 
conformance with Alternative E. 

Various parts of separate alternatives considered in the draft sage-grouse land use plan amendment/EIS 
can be “mixed and matched” to develop a proposed plan. As such, the proposed plan could include 
aspects of any of the alternatives summarized above.  

1.7.1.2 BUREAU OF LAND MANAGEMENT COAL PLANNING SCREENING 

The major land use planning decision that the BLM must make concerning federal coal resources in the 
Alton area is a determination of which federal coal lands are acceptable for further consideration for 
leasing. There are four screening procedures that the BLM uses to identify these coal lands. These 
screening procedures require the BLM to 

• estimate development potential of the coal lands; 
• apply the unsuitability criteria listed in 43 CFR 3461; 
• make multiple land use decisions that may eliminate federal coal deposits from consideration for 

leasing to protect other resource values; and 
• consult with surface owners who meet the criteria outlined in 43 CFR 3400.0-5(gg)(1) and (2). 

1-12 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 1. Purpose and Need 
  1.7 Conformance with Existing Land Use Plans and  

Bureau of Land Management Coal Planning Screening Procedures 

Only those federal coal lands that pass these screens are given further consideration for leasing. In 2007 
the BLM began the process of applying the four screens to federal coal lands in Kane and Garfield 
counties by estimating development potential of coal lands (screening procedure 1) and applying the 
unsuitability criteria listed in 43 CFR 3461 (screening procedure 2). A Final Coal Unsuitability Report is 
contained in the KFO RMP (BLM 2008b). The results of this report are included as Appendix D of this 
SDEIS. Screening procedure 3 is being conducted as part of this EIS analysis, whereas screening 
procedure 4 would be conducted prior to issuing the ROD and holding a lease sale if BLM decides to hold 
a lease sale for the tract. Each coal planning screening procedure, as it applies to the tract, is discussed in 
further detail in the following four sections.  

In addition to the Final Coal Unsuitability Report in the KFO RMP, in 1980, the Secretary of the Interior 
issued a decision that designated certain areas near Bryce Canyon National Park unsuitable for surface 
coal mining operations. The areas designated unsuitable for surface coal mining operations, including 
surface impacts incident to underground mining that would be visible from Bryce Canyon National Park 
include all federal lands in Township 40 South, Range 4 West; Township 39 South, Range 4 West; 
Township 38 South, Range 4 West; Township 38 South, Range 3 West; Township 37 South, Range 4 
West; Township 37 South, Range 3 West; and Township 36 South, Range 3 West. Township 36 South, 
Range 2 West was designated unsuitable only for mining by surface methods. See Map 1.3 for a depiction 
of lands determined in the Secretary’s decision to be unsuitable for mining by surface methods.  

1.7.1.2.1 Estimate Development Potential of the Coal Lands  

Under the first coal screening procedure, a coal tract must be located in an area that has been determined 
to have coal development potential [43 CFR 3420.1-4(e) (1)]. The tract meets this criterion and is in the 
area identified as having coal development potential—as noted by the BLM in the Final Coal 
Unsuitability Report in the KFO RMP (BLM 2008b). 

1.7.1.2.2 Application of Unsuitability Criteria  

The second coal screening procedure requires the application of the 20 unsuitability criteria listed in 43 
CFR 3461.5. These coal unsuitability criteria have been applied to the known recoverable coal resource 
areas for the Alton, Kaiparowits, and Kolob coal fields. No lands included in or adjacent to the tract were 
found to be unsuitable for mining during the application of the unsuitability criteria as part of the KFO 
RMP (BLM 2008b); however, as indicated above, site-specific unsuitability determinations for Criteria 2, 
3, 9, 15, 16, 18, and 19 were deferred until receipt of an LBA. 

Unsuitability Criterion Number 2 states that federal lands in rights-of-way (ROWs) or easements, or 
federal lands in surface leases for residential, commercial, industrial, or other public purposes, on 
federally owned surface shall be considered unsuitable. At this time, no acres are determined to be 
unsuitable based on this criterion. Further, a lease may be issued for areas where this unsuitability 
criterion applies if the surface management agency determines that the type of coal development in 
question would not interfere with the purpose of the ROW or easement; or if the ROW or easement was 
issued for a purpose for which it is not being used; or if the parties involved in the ROW or easement 
agree, in writing, to leasing; or if it is impractical to exclude the area due to the location of coal and 
method of mining and the area or use can be protected through stipulations. The ROW (held by Kane 
County) for KFO Route 116 overlies the tract. Kane County has indicated that they would agree, in 
writing, to leasing. As a result, this criterion does not apply and the tract remains suitable. 

Unsuitability Criterion Number 3 states that lands within 100 feet of the outside line of the ROW of a 
public road shall be considered unsuitable for surface coal mining, with certain exceptions. One of the 
exceptions allows surface coal mining in the ROW and buffer zone for a public road if a) the regulatory 
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authority (or the appropriate public road authority designated by the regulatory authority) allows the 
public road to be relocated or closed after providing public notice and opportunity for a public hearing, 
and b) after finding in writing that the interests of the affected public and landowners would be protected 
[30 CFR 761.11(d) and 43 CFR 4361.5(c) (iii)]. 

As shown on Map 1.2, portions of KFO Route 116 traverse the tract. At this time, Kane County has not 
given formal approval to relocate this road; therefore, the exception does not yet apply in this case. 
Consequently, the BLM has determined that the portions of the tract that include KFO Route 116 and a 
100-foot buffer zone on either side of the road are considered unsuitable for mining at this time under 
Unsuitability Criterion Number 3; however, an exception is likely, as explained below. Although lands in 
the KFO Route 116 ROW and associated buffer zone are now determined to be unsuitable for mining, 
they are included in the tract. If the tract is leased, but relocation of KFO Route 116 is not approved and 
the unsuitability determination remains in place, including these lands in the tract would allow recovery 
of all the mineable coal adjacent to and outside of the KFO Route 116 buffer zone. It would also comply 
with the coal leasing regulations, which do not allow leasing in less than 10-acre aliquot parts. Coal 
recovery in the tract would be reduced in the event that KFO Route 116 was not relocated.  

If the decision (as a result of this EIS) is to offer the tract for competitive leasing, the successful bidder, 
Kane County, and the BLM would work on a plan to relocate KFO Route 116, which would allow 
recovery of the coal underlying the road and the buffer zone. If the road relocation is approved, the 
exception to Unsuitability Criterion Number 3 would be applicable and the unsuitability determination for 
the coal underlying KFO Route 116 and the associated buffer zone could be reconsidered. If a permit to 
relocate the road is approved, including these lands in the tract would allow recovery of the coal 
underlying KFO Route 116 and its associated buffer zone. A stipulation stating that “no mining activity 
may be conducted in the KFO Route 116 100-foot buffer zone until a permit to move the road is 
approved” would be attached if a lease is issued for the tract. The exclusion of the coal underlying KFO 
Route 116 and its associated buffer zone from mining activity by lease stipulation honors the finding of 
unsuitability for mining under Unsuitability Criterion Number 3.  

Other public roads, in addition to KFO Route 116, exist in the tract. These roads include K3150, K3115, 
K3120, K3125, K3135, K3140, K3145, and K3155 (Map 1.4). Unsuitability Criterion Number 3 would 
apply to these roads in the same way that it applies to KFO Route 116 once a determination of road status 
(public or not) is made. Likewise, if the decision is to offer the tract for competitive leasing, the 
successful bidder, Kane County, and the BLM would work out an agreement to close or relocate the 
roads, as appropriate, to facilitate mining. The lessee would be responsible for the costs of any road 
relocations. 

The BLM recognizes that it is important to coordinate with Kane County related to matters concerning the 
relocation and/or temporary closure of KFO Route 116 and other roads on the tract. The state of Utah and 
Kane County may hold valid existing ROWs in the tract pursuant to Revised Statute (RS) 2477 codified 
at 43 United States Code (USC) 932. On October 21, 1976, U.S. Congress repealed RS 2477 through 
passage of FLPMA. This EIS analysis does not adjudicate, analyze, or otherwise determine the validity of 
claimed ROWs. However, nothing in this EIS analysis extinguishes any valid ROW, or alters in any way 
the legal rights the State of Utah and Kane County have to assert and protect RS 2477 rights. Also, 
nothing in this EIS analysis restricts the rights of the State of Utah and Kane County to challenge in 
federal court or other appropriate venue any use restrictions imposed by the BLM’s decisions regarding 
leasing that they believe are inconsistent with their rights. 

1-14 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 1. Purpose and Need 
  1.7 Conformance with Existing Land Use Plans and  

Bureau of Land Management Coal Planning Screening Procedures 

Unsuitability Criterion Number 9 states that the following are of essential value: a) federally designated 
and proposed critical habitat for listed, threatened, or endangered plant and animal species, and b) habitat 
for threatened or endangered plant and animal species (as determined by the USFWS and the surface 
management agency). This criterion then states that areas where threatened and endangered plant and 
animal species have been scientifically documented shall be considered unsuitable. However, a lease may 
be issued and mining operations may be approved if, after consultation with the USFWS, the USFWS 
determines that the mining activity is not likely to jeopardize the continued existence of the listed species, 
its critical habitat, or both. According to the Final Coal Unsuitability Report contained in the KFO RMP 
(BLM 2008b), the BLM would inventory coal areas for threatened and endangered species as part of any 
leasing-related EIS analysis. Based on the analyses conducted and documented in this EIS, the conditions 
necessary to meet this unsuitability criterion are not present, and the area, therefore, remains suitable (see 
Sections 3.18.1, 3.18.2, 4.18.1.4, 4.18.1.5, and Appendix D). 

Unsuitability Criterion Number 15 states that the following shall be considered unsuitable: federal 
lands that the surface management agency and the state jointly agree are habitat for resident species of 
fish, wildlife, and plant species also of high interest to the state and that are essential for maintaining these 
high interest species. Examples of lands that serve a critical function for these species include but are not 
limited to 1) active dancing and strutting grounds for Greater Sage-Grouse, Sharp-tailed Grouse 
(Tympanuchus phasianellus), and Prairie Chicken (T. cupido); 2) winter ranges crucial for mule deer 
(Odocoileus heminonus), pronghorn antelope (Antilocapra americana), and Rocky Mountain elk (Cervus 
canadensis); 3) migration corridors for elk; and 4) extremes of range for plant species.  

Greater Sage-Grouse dancing and strutting grounds exist adjacent to the tract. Sage-grouse have also been 
seen strutting on portions of the tract during the past couple of years (Petersen 2013a). Thus, there is not a 
single lekking location, but a lekking complex that exists both on and off the tract. Greater Sage-Grouse 
nesting/brood rearing habitat exists on nearly the entire tract. Also, although current UDWR habitat maps 
do not identify Greater Sage-Grouse winter habitat on the tract, birds have been documented wintering on 
the tract. The KFO RMP (BLM 2008b) includes the following decisions with regard to Greater Sage-
Grouse habitat management: 

• SSS-54: All surface-disturbing activities would be prohibited within 0.5 mile of Greater Sage-
Grouse leks on a year-round basis. Oil and gas leasing would be open subject to major constraints 
(no surface occupancy). 

• SSS-55: Allow no surface disturbing or otherwise disruptive activities within 2.0 miles of Greater 
Sage-Grouse leks from March 15 to July 15 to protect nesting and brood rearing habitat. Oil and 
gas leasing would be open subject to controlled surface use and timing stipulations. 

• SSS-56: Allow no surface disturbing or otherwise disruptive activities in Greater Sage-Grouse 
winter habitat from December 1 to March 14. Oil and gas leasing would be open subject to 
controlled surface use and timing stipulations. 

• SSS-57: Exceptions, modifications, or waivers to decisions SSS-54, SSS-55, and SSS-56 may be 
granted on a case-by-case basis. 

As a result of decisions SSS-54, SSS-55, and SSS-56, a decision to lease would not be in conformance 
with the KFO RMP. However, for purposes of analysis in this EIS, it is assumed that an exception, 
modification, or waiver would be granted in the event of a lease per decision SSS-57. Appendix 3 of the 
KFO RMP describes the mechanisms by which exceptions, waivers, or modifications would occur (Table 
1.7.1). In the ROD following this EIS, it remains in the BLM’s decision space not to except, waive, or 
modify based on the analyses conducted. 
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Table 1.7.1. Conditions for Exceptions, Waivers, or Modifications with Respect to Decisions SSS-54 
through SSS-56 in the Kanab Field Office Resource Management Plan 

KFO RMP 
Decision 

Applicable Area Conditions for Exceptions, Waivers, or Modifications 

SSS-54 Within 0.5 mile of a Greater Sage-
Grouse lek 

Exception: An exception may be granted by the field manager if the operator 
submits a plan that demonstrates that impacts from the Proposed Action can 
be adequately mitigated. 

  Waiver: A waiver may be granted if there are no active lek sites in the 
leasehold and it is determined the lek sites have been completely abandoned 
or destroyed or occur outside the current defined area, as determined by the 
BLM. 

  Modification: The field manager may modify the boundaries of the stipulation 
area if 1) portions of the area do not include lek sites, 2) the lek sites have 
been completely abandoned or destroyed, or 3) occupied lek sites occur 
outside the current defined area, as determined by the BLM. 

SSS-55 Within 2.0 miles of a Greater Sage-
Grouse lek in the nesting and brood-
rearing habitat from March 15 to 
July 15 

Exception: An exception could be granted if surveys determine that the 
Greater Sage-Grouse leks in nesting and brood-rearing habitat are not 
occupied. An exception may also be granted by the field manager if the 
operator submits a plan that demonstrates that impacts from the Proposed 
Action can be adequately mitigated or it is determined the lek sites are not 
active. 

  Waiver: A waiver may be granted if it is determined the habitat no longer 
exists or has been destroyed. 

  Modification: The field manager may modify the boundaries of the stipulation 
area if portions of the area do not include habitat or are outside the current 
defined area, as determined by the BLM. 

SSS-56 In Greater Sage-Grouse winter 
habitat from December 1 to March 14 

Exception: An exception could be granted if surveys determine that the 
Greater Sage-Grouse leks in winter habitat are not occupied, and that snow 
depths in the area allow continued sage-grouse use. An exception may also 
be granted by the field manager if the operator submits a plan that 
demonstrates that impacts from the Proposed Action can be avoided, 
sufficiently minimized, or adequately mitigated. 

  Waiver: A waiver may be granted if it is determined the habitat no longer 
exists or has been destroyed. 

  Modification: The field manager may modify the boundaries of the stipulation 
area if portions of the area do not include habitat or are outside the current 
defined area, as determined by the BLM. 

Further, in 2011 (following publication of the NOA for the DEIS), the BLM published two instruction 
memoranda (IMs) addressing Greater Sage-Grouse management. IM 2012-043 was published in December 
2011 and establishes Greater Sage-Grouse interim management policies and procedures. IM 2012-044 was 
also published in December 2011 and establishes a national Greater Sage-Grouse land use planning 
strategy. In response to these IMs, Unsuitability Criterion Number 15, the KFO RMP, and other concerns 
that were raised regarding the tract’s potential impacts on Greater Sage-Grouse, the BLM, with the 
involvement and input of stakeholders (see Section 5.2.7), developed the Alton Coal Tract LBA Greater 
Sage-Grouse Mitigation Plan (hereafter the sage-grouse mitigation plan, included as Appendix E).  

The sage-grouse mitigation plan complies with IM 2012-043’s requirement to “cumulatively maintain and 
enhance Greater Sage-Grouse habitat” by instituting the following requirements: 

• 4:1 ratio of mitigation acres to disturbance acres  
• Reclaiming in-tract sagebrush habitats to vegetation standards that would provide sage-grouse 

habitat 
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• Establishing practicable “limited-touch” areas in no-coal areas of the tract with intact or restored 
sagebrush habitats  

• Marking or removing all fences within 2 miles of a known lek in the mitigation plan area (see 
Section 4.18.2.1.2.3) 

• Funding road kill carcass removal 
• Funding predator control measures 

As discussed above in Unsuitability Criterion Number 15, Greater Sage-Grouse active dancing and 
strutting grounds are adjacent to the tract, sage-grouse have been observed dancing and strutting on the 
tract, and sage-grouse nesting and brood-rearing habitat, as well as winter habitat, exists on the tract. In 
total, the tract includes approximately 3,550 acres of sage-grouse habitat. As indicated above, the tract is 
in the Panguitch SGMA in the State of Utah’s sage-grouse conservation plan. Because SGMAs are the 
focal point of the state’s conservation efforts for sage-grouse, inclusion of the tract in the Panguitch 
SGMA indicates that the habitat it contains is essential. The tract is also part of the Panguitch 
Management Area, as identified in the Greater Sage-grouse (Centrocercus urophasianus) Conservation 
Objectives: Final Report (USFWS 2013a). The sage-grouse mitigation plan addresses impacts to sage-
grouse habitat through the measures listed above, which mitigate impacts by avoiding, minimizing, 
rectifying, and/or reducing those impacts over time. The mitigation measures required in the sage-grouse 
mitigation plan address the existing KFO RMP restrictions on disturbance to sage-grouse habitat. Before 
any final decision on the LBA, the BLM would have to re-evaluate the measures in the sage-grouse 
mitigation plan to confirm that they remain consistent with the applicable requirements of the KFO RMP, 
because it may be amended by the pending sage-grouse land use plan amendments. 

The tract also includes known pygmy rabbit habitat, and individuals have been observed on the tract. The 
KFO RMP includes the following decisions with regard to the management of pygmy rabbit habitat: 

• SSS-60: Apply restrictions (e.g., avoidance or mitigation) to surface-disturbing and disruptive 
activities on a case-by-case basis in occupied and potential pygmy rabbit habitat for protection of 
this species and its associated habitat. Site-specific NEPA documentation would address 
restrictions around pygmy rabbit habitat. 

In conformance with the KFO RMP, Section 4.18 of this analysis addresses impacts to and restrictions 
around pygmy rabbit habitat. Because sage-grouse and pygmy rabbit prefer similar habitats, the sage-
grouse mitigation plan also addresses impacts to pygmy rabbit habitat. Both species prefer 
sagebrush/grassland and rabbitbrush habitats. Because any impacts to this type of habitat would be 
mitigated for using a 4:1 ratio under the sage-grouse mitigation plan, any impacts to pygmy rabbit habitat 
would be addressed concurrently with sage-grouse habitat. Section 4.18.3 also lists a potential mitigation 
measure that would, prior to disturbing an area, identify any pygmy rabbit individuals and translocate 
them to appropriate habitat in areas not planned for disturbance. 

The tract includes approximately 138 acres of crucial mule deer summer range, as well as approximately 
3,439 acres of substantial value summer habitat for mule deer. The tract also includes approximately 
3,506 acres of substantial value summer habitat for elk, as well as approximately 71 acres of year-long 
substantial value habitat for Rocky Mountain elk. Crucial winter range does not exist on the tract for 
either mule deer or elk, nor do migration corridors for elk. 
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Based on the data and information above, the BLM determined that the tract is unsuitable for surface 
mining and surface effects from subsurface mining under Criterion 15 (43 CFR 3461.5(o)(1)). However, 
Criterion 15 indicates that “A lease may be issued if, after consultation with the state, the surface 
management agency determines that all or certain stipulated methods of coal mining will not have a 
significant long-term impact on the species being protected” (43 CFR 3461.5(o)(1)). “Certain stipulated 
methods” of mining refer to “activities conducted on the surface of lands in connection with a surface 
coal mine or surface operations and surface impacts incident to an underground mine” (43 CFR 3400.0-
5(mm)). The effects of the design features and mitigation measures that would apply to any action 
alternative contemplated in the SDEIS are described in the analysis in Chapters 3 and 4. The BLM will 
use this analysis to determine whether the potential impacts to these species can be adequately addressed 
such that “coal mining will not have a significant long-term impact on the species being protected,” 
namely sage-grouse, and whether “[a] lease may be issued.” 

The BLM has been consulting with the State of Utah throughout the NEPA process on this and other 
issues. Specifically related to potential impacts to Greater Sage-Grouse and unsuitability, the BLM 
provided a letter to the State of Utah on March 6, 2015, explaining the BLM’s determination as 
summarized above. On March 27 and April 9, 2015, the State of Utah provided written responses 
indicating the state’s desire that the BLM withdraw its proposed determination that the tract is unsuitable 
under Criterion 15 and proceed with the determination that the area is not unsuitable for leasing under this 
criterion. After giving careful consideration to the information provided by the state, the BLM determined 
that the determination of unsuitability summarized above should remain in this SDEIS and that the BLM 
will continue to consider the Alton Coal Tract for competitive leasing based on the proposed design 
features and mitigation measures, which would apply to any action alternative contemplated in the 
SDEIS. As previously stated, these measures provide a means by which potential impacts to these species 
may be adequately addressed such that “coal mining will not have a significant long-term impact on the 
species being protected” and “[a] lease may be issued.” 

Unsuitability Criterion Number 16 states that the following shall be considered unsuitable for all or 
certain stipulated methods of coal mining: federal lands in riverine, coastal, and special floodplains (100-
year floodplains) on which the surface management agency determines that mining could not be 
undertaken without a substantial threat or loss of life or property. Section 4.17 of this analysis indicates 
that mining on the tract could be undertaken without a substantial threat or loss of life or property, and 
therefore the area remains suitable for mining under this criterion.  

Unsuitability Criterion Number 18 states that federal lands with National Resource Waters, as 
identified by states in their water quality management plans ("High Quality Waters" in the State of Utah), 
and a buffer zone on federal lands 0.25 mile from the outer edge of the far banks of the water, shall be 
considered unsuitable. However, the buffer zone may be eliminated or reduced in size where the surface 
management agency determines that it is not necessary to protect the National Resource Waters. 
According to the Final Coal Unsuitability Report contained in the KFO RMP (BLM 2008b) Kanab Creek 
and tributaries from the irrigation diversion at the confluence with Reservoir Canyon to its headwaters are 
designated Category 1 High Quality Waters. These waters are located upstream of the tract and would not 
be affected by mining activities on the tract. The analyses in Section 4.17 indicate that Kanab Creek and 
Lower Robinson Creek are the only waterways in the tract. Neither of these is considered High Quality 
Waters in this location and therefore the area remains suitable for mining under this criterion. 

Unsuitability Criterion Number 19 states that the following shall be considered unsuitable where 
mining would interrupt, discontinue, or preclude farming: federal lands identified by the surface 
management agency (in consultation with the state in which they are located) as alluvial valley floors 
(AVFs) according to the definition in Section 3400.0-5(a) of this title, the standards in 30 CFR 822, the 
final AVF guidelines of OSM when published, and approved state programs under SMCRA. Also, when 
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mining federal land outside an AVF would materially damage the quantity or quality of water in surface 
or groundwater systems that would supply AVFs, the land shall be considered unsuitable. The presence of 
an AVF in or near the tract would not necessarily preclude mining. According to the regulations at 30 
CFR 822 the operator of a surface coal mine must 

• minimize disturbances to the hydrologic balance by preserving throughout the mining and 
reclamation process the essential hydrologic functions of an AVF not in the tract, and 

• minimize disturbances to the hydrologic balance in the tract by reestablishing throughout the 
mining and reclamation process the essential hydrologic functions of AVFs. 

Further, statutory exclusions listed in 30 CFR 822.12 for surface-mining prohibitions where surface 
mining would interrupt, discontinue, or preclude farming include 

• where the pre-mining land use of an AVF is undeveloped rangeland…not significant to farming; 
• where farming on the AVF that would be affected by the surface coal mining operation is of such 

small acreage as to be of negligible impact on the farm's agricultural production; 
• any surface coal mining and reclamation operation that, in the year preceding August 3, 1977, (i) 

produced coal in commercial quantities and was located in or adjacent to an AVF; or (ii) obtained 
specific permit approval by the State [state] regulatory authority to conduct surface coal mining 
and reclamation operations in an AVF; and  

• any land that is the subject of an application for renewal or revision of a permit issued pursuant to 
the Act [SMCRA] which is an extension of the original permit, insofar as (i) the land was 
previously identified in a reclamation plan submitted under either part 780 or 784 of this chapter 
[30 CFR], and (ii) the original permit area was excluded from…[the protection of surface-mining 
prohibitions because the land was in operation before 1977]. 

Though initial, reconnaissance-level mapping of AVFs has occurred in the Alton area, according to the 
Final Coal Unsuitability Report contained in the KFO RMP (BLM 2008b), a more detailed investigation 
became necessary following the submittal of the Alton Coal Tract LBA and the initiation of this EIS 
process. This investigation includes an additional reconnaissance-level study (Appendix F) to determine 
potential AVFs according to OSM regulations and guidance. Impacts to potential AVFs, as identified in 
this reconnaissance study, are discussed in Chapter 4. If BLM decides to offer the tract for competitive 
leasing and a lease is issued, a more detailed study of potential AVFs would be required as part of the 
permitting process under SMCRA and State of Utah coal mine permitting requirements.  

All potential AVFs (57 acres) present on the tract occur in the no-coal zone (an area of the tract where no 
coal is present; additional discussion of the no-coal zone is provided in subsequent sections of the EIS) 
and would not be directly affected by pit disturbance. However, direct impacts would result from 
construction of dispersed facilities and relocation of KFO Route 116. Potential AVFs make up 5% of the 
total no-coal zone available for dispersed facilities (1,131 acres). Assuming that impacts from dispersed 
facilities (160 acres) are proportional, 8 acres of potential AVFs would be impacted due to the temporary 
loss of unconsolidated deposits suitable to flood-irrigated agriculture. The 8 acres affected by dispersed 
facilities and roads would be rehabilitated upon completion of mining, restoring the function of the 
potential AVF. Thus, due to the absence of coal, small acreage affected, and temporary nature of the 
disturbance, at this time none of the tract would be considered unsuitable for surface mining under this 
criterion.  
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1.7.1.2.3 Multiple Land Use Conflict Analysis 

The third coal screening procedure, a multiple land use conflict analysis, must be completed to identify 
and "eliminate additional coal deposits from further consideration for leasing to protect resource values of 
a locally important or unique nature not included in the unsuitability criteria," in accordance with 43 CFR 
3420.1-4(e)(3). The KFO RMP (BLM 2008b) addresses seven types of multiple land use conflicts: 
recreational conflicts, wildlife conflicts, livestock grazing conflicts, water resource conflicts, air resource 
conflicts, cultural resource conflicts, and paleontological resource conflicts. The land use conflict 
analysis, largely contained in the KFO RMP, did not result in the proposed elimination of coal deposits in 
the tract from further consideration for leasing. The impacts analyses in this EIS represent an additional 
multiple land use conflict analysis addressing, but not limited to, the seven types of multiple land use 
conflicts included in the KFO RMP. If the multiple land use conflict analysis results in the elimination of 
additional coal deposits from further consideration for leasing to protect certain resource values, those 
decisions would be documented in the ROD that follows this EIS. 

1.7.1.2.4 Surface Owner Consultation 

The fourth coal screening procedure requires consultation with surface owners who meet the criteria 
outlined in 43 CFR 3400.0-5(gg)(1), (2), and (3) (See footnote on page 1-2). No federal coal lands in the 
tract have been eliminated from further consideration for leasing due to qualified surface owner conflicts 
at this time. If the decision is to hold a lease sale for the tract, the BLM will review the surface ownership 
in the tract prior to issuing the ROD and holding the lease sale, and qualified, private, surface owners will 
be provided the opportunity to express their preference for or against surface mining of federal coal under 
their private surface estate. All surface owners have been notified of the Proposed Action and offered the 
opportunity to participate in the preparation of this EIS. Further, both hardcopy and electronic versions of 
this EIS have been distributed to surface owners. 

1.8 Scope of this Environmental Impact Statement 
This EIS analyzes and discloses the environmental impacts of the Proposed Action (Alternative B), a No 
Action Alternative (Alternative A), and a reasonable range of alternatives to the Proposed Action (i.e., 
Alternative C and Alternative K1). It does so at a level of detail that allows the lead agency decision 
maker to make an informed decision regarding implementation of any one of the alternatives. This EIS 
also serves to disclose the potential impacts of these alternatives to the public, other agencies, and 
interested stakeholders (e.g., nonprofit organizations representing interests of local and nonlocal 
constituents, businesses interested in or affected by the Proposed Action and alternatives, and nonprofit 
trade associations interested in or affected by the Proposed Action and alternatives). Accordingly, this EIS 
assesses the direct, indirect, and cumulative impacts of each alternative. The analysis identifies potential 
mitigation measures to reduce or eliminate impacts. Throughout this EIS process, the BLM will continue 
to solicit and incorporate public input into the alternatives formulation and analysis process. This EIS 
provides additional analysis required for conformance with the KFO RMP (BLM 2008b) and meets the 
requirements of the DOI secretarial decision document, Petition to Designate Certain Federal Lands in 
Southern Utah Unsuitable for Surface Coal Mining (1980a). 

The scope of this EIS is largely characterized by the issues raised during the public and agency (BLM 
internally, as well as other state and federal agencies) scoping process, by substantive comments received 
on the DEIS, and by past, present, and reasonably foreseeable future actions. The issues and past, present, 
and reasonably foreseeable future actions are summarized below in Section 1.8.1 and Section 1.8.2, 
respectively.  
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1.8.1 Issues Raised During Public Scoping and the Comment Process 
on the Draft Environmental Impact Statement 

Issues were identified through consideration of comments from the public and from federal, state, and 
local agencies interested in and/or potentially affected by the Proposed Action and alternatives. Public 
comments were solicited during the public scoping process and during the comment process on the DEIS, 
both of which are described below. 

1.8.1.1 THE PUBLIC SCOPING PROCESS  

The public scoping process was initiated on November 28, 2006, when the BLM published an NOI to 
prepare an EIS to offer the tract for competitive leasing. Five public scoping meetings followed. These 
were held at the locations and on the dates identified in Table 1.8.1. Each meeting was conducted in an 
open house format with BLM and ACD personnel present to answer questions and provide information. 
Other resources available at the public scoping meetings included informational display boards; one video 
explaining the conceptual mining and reclamation sequence; one video explaining a potential 
transportation route, including truck details; and comment forms on which to submit comments at the 
meetings. Informational display boards and comment forms are available in the Alton Coal Tract LBA EIS 
Public Scoping Report (SWCA 2007a) prepared following completion of the scoping process. Copies of 
the videos are available at the BLM-KFO. The 90-day scoping period closed on February 26, 2007.  

Table 1.8.1. Public Scoping Meeting Dates, Times, and Locations 

Date Time City Address 

January 30, 2007 5:00–8:00 p.m. Alton Alton Town Hall 
11 South 100 West, Alton, Utah 84710 

January 31, 2007 5:00–8:00 p.m. Kanab Kanab City Library 
374 North Main Street, Kanab, Utah 84741 

February 1, 2007 5:00–8:00 p.m. Panguitch Triple C Arena 
50 East 900 North, Panguitch, Utah 84759 

February 6, 2007 5:00–8:00 p.m. Cedar City Cedar City Library 
303 North 100 East, Cedar City, Utah 84720 

February 7, 2007 5:00–8:00 p.m. Salt Lake City Salt Lake City Public Library 
210 East 400 South, Salt Lake City, Utah 84111 

 

1.8.1.2 THE COMMENT PROCESS ON THE DRAFT ENVIRONMENTAL IMPACT 
STATEMENT 

The comment process on the DEIS was initiated on November 4, 2011, when the BLM published an 
NOA of the Alton Coal Tract LBA EIS. Five public meetings, including one public hearing, followed. 
These were held at the locations and on the dates identified in Table 1.8.2. Each meeting was conducted 
in an open house format, with BLM personnel present to answer questions and provide information. Other 
resources available at the public meetings included informational display boards, hard copies of the DEIS, 
and compact disc copies of the DEIS. The Fair Market Value Hearing was conducted to comply with the 
BLM’s coal leasing regulations at 43 CFR 3425.1. The Fair Market Value Hearing was part of the Cedar 
City meeting. The public comment period on the DEIS was scheduled for 60 days. However, the public 
requested an extension of the public comment period. Ultimately, the 85-day public comment period on 
the DEIS closed on January 27, 2012. 
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Table 1.8.2. DEIS Public Comment Meeting Dates, Times, and Locations 

Date Time City Address 

November 29, 2011 6:00–8:00 p.m. Alton Alton Town Hall 
11 South 100 West, Alton, Utah 84710 

November 30, 2011 6:00–8:00 p.m. Kanab Kanab City Library 
374 North Main Street, Kanab, Utah 84741 

December 1, 2011 6:00–8:00 p.m. Panguitch Panguitch City Hall and Library  
25 South 200 East, Panguitch, Utah 84759 

December 6, 2011 
(Included hearing) 

6:00–8:00 p.m. Cedar City Festival Hall Convention Center  
96 North Main, Cedar City, Utah 84720 

December 7, 2011 6:00–8:00 p.m. Salt Lake City Salt Lake City Public Library 
210 East 400 South, Salt Lake City, Utah 84111 

 

1.8.1.3 SUMMARY OF ISSUES 

Issues and concerns raised during the public scoping process were divided into three categories: 1) those 
to be addressed through implementing and documenting certain elements of the NEPA process; 2) those 
to be addressed through analysis of direct, indirect, and cumulative impacts; and 3) those to be addressed 
through the formulation of alternatives. The substantive issues and concerns, along with the chapter (or 
chapters) of the document in which they are addressed, are outlined below. A complete list of comments 
received during the scoping period (and their dispositions) can be found in the Alton Coal Tract LBA EIS 
Public Scoping Report (2007a). 

There were substantive comments on the DEIS provided by the public and agencies. Per the BLM NEPA 
handbook (BLM 2008c) definition, substantive comments do one or more of the following: 

• Question, with reasonable basis, the accuracy of information in the EIS 
• Question, with reasonable basis, the adequacy of, methodology for, or assumptions used for the 

environmental analysis 
• Present new information relevant to the analysis 
• Present reasonable alternatives other than those analyzed in the EIS 
• Cause changes or revisions in one or more of the alternatives 

Substantive comments on the DEIS have been addressed in this SDEIS. Formal responses to comments 
on the DEIS will be published, along with formal responses to comments on the SDEIS, in the FEIS. 

1.8.1.3.1 National Environmental Policy Act Process 

This section summarizes the substantive issues and concerns (i.e., those that require analysis in the NEPA 
process) related to the NEPA process that were identified through the public scoping process. These 
issues underscore the importance of implementing and documenting (in this document and/or in the 
administrative record) certain elements of the NEPA process to ensure full public disclosure. The chapter 
(or chapters) of the document where each issue is (or are) addressed is (are) provided in italics following 
each bullet. 
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1.8.1.3.1.1 Leasing Timeline 
• When is the appropriate time to begin the analysis of the EIS and consideration of leasing? 

Following submission of a detailed mining plan? Following a commitment to mine and sell coal? 
(Chapter 1 Purpose and Need, Chapter 2 Proposed Action and Alternatives ) 

1.8.1.3.1.2 Previous Decisions and Legislation and Need for an Environmental 
Impact Statement 

• Previous studies of coal mining at Alton have been completed. Why is additional environmental 
analysis required? (Chapter 1 Purpose and Need, Chapter 2 Proposed Action and Alternatives) 

• How would the proposed lease meet the suitability requirements of SMCRA? (Chapter 1 Purpose 
and Need, Chapter 2 Proposed Action and Alternatives) 

1.8.1.3.1.3 Bureau of Land Management's Role and Policies Regarding Public 
Land Use 

• What is BLM's responsibility to protect the public lands, while providing for their use and 
sustainability? (Chapter 1 Purpose and Need, Chapter 2 Proposed Action and Alternatives) 

1.8.1.3.1.4 Scope 
• Is coal mining on private lands and public (BLM) lands a connected action under NEPA requiring 

analysis in a single EIS? (Chapter 1 Purpose and Need, Chapter 2 Proposed Action and 
Alternatives) 

1.8.1.3.1.5 Purpose and Need 
• What are the public purposes and needs for this action and how will they affect the eventual 

decision to offer the tract for leasing or not? (Chapter 1 Purpose and Need) 
• How will energy demand affect BLM's decision to lease the tract (Chapter 1 Purpose and Need)? 

1.8.1.3.1.6 Alternatives 
• What reasonable alternatives to the applicant's proposal to lease and mine federal coal reserves in 

the tract should BLM consider? (Chapter 2 Proposed Action and Alternatives) 

1.8.1.3.1.7 Affected Environment and Impacts Analysis 
• What would be the effects of the coal mine on the natural and cultural environment in and near 

the tract, and the human values connected to those resources and their uses? (Chapter 4 
Environmental Consequences) 

1.8.1.3.1.8 Data and Expertise for Impacts Analysis 
• What data and scientific literature must be collected and analyzed to ensure an adequate analysis 

of the effects of the Proposed Action and alternatives? (Chapter 4 Environmental Consequences) 

1.8.1.3.1.9 Cooperating and Consulting Agencies 
• What role will BLM's partners play in the EIS analysis of the Proposed Action and the 

alternatives? (Chapter 1 Purpose and Need, Chapter 5 Consultation and Coordination) 

1-23 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 1. Purpose and Need 
  1.8 Scope of this Environmental Impact Statement 

1.8.1.3.1.10 Public Involvement 
• What opportunities for public involvement should BLM provide to ensure disclosure of 

information and informed decision making? (Chapter 1 Purpose and Need, Chapter 5 
Consultation and Coordination) 

1.8.1.3.1.11 National Environmental Policy Act Decisions 
• What role will local residents play in the decision-making process? (Chapter 1 Introduction) 
• How will impacts to Bryce Canyon National Park affect the LBA tract leasing decision at Alton? 

(Chapter 2 Proposed Action and Alternatives, Chapter 4 Environmental Consequences) 

1.8.1.3.2 Direct, Indirect, and Cumulative Impacts from the Proposed Action and 
Alternatives 

This section summarizes the substantive issues and concerns related to impacts analysis that were 
identified through the public scoping process. These issues were used to determine which resources to 
address in the EIS and to what level of analysis. Past, present, and reasonably foreseeable future actions 
(summarized in Section 1.8.2) were also used in determining resources to address and at what level of 
analysis. Substantive issues and concerns related to impacts analysis are listed below. 

1.8.1.3.2.1 Resources and Uses Covered by Supplemental Authorities 

Potential impacts to resources and uses addressed by supplemental authorities are of concern during the 
NEPA process (BLM 2008c). For the Alton Coal EIS scoping process, the BLM considered potential 
impacts to 17 resources and uses covered by supplemental authorities:  

• Water Quality (surface and ground) 
• Wetlands and riparian zones 
• Farmlands, prime and unique 
• Air quality  
• Rangeland standards 
• Cultural resources 
• Threatened and endangered species  
• Paleontological resources 
• Wild and scenic rivers 

• Hazardous material and waste 
• Migratory birds 
• Floodplains 
• Areas of critical environmental concern 
• Wilderness areas and wilderness study 

areas (WSA) 
• Native American trust resources 
• Environmental justice (EJ) 
• Native American religious concerns 

Wild and scenic rivers, wilderness areas and WSAs, Native American trust resources, and areas of critical 
environmental concern would not be affected by the Proposed Action and alternatives and are therefore 
not analyzed in detail in this EIS. Impacts on the remaining 13 resources and uses covered by 
supplemental authorities are analyzed in this EIS. Impacts on rangeland health standards are analyzed 
under the components of the standards (e.g., vegetation, soil, water, and air) but are not discussed in a 
section under that heading. The issues and concerns listed below are addressed in Chapter 4 
Environmental Consequences.  
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1.8.1.3.2.2 Issues and Concerns Regarding Impacts on Resources and Uses 

Aesthetic Resources 
• What effect would noise created by coal mining and coal truck traffic have on the relative noise 

levels existing in the area, including the town of Alton, adjacent public lands, and nearby parks 
and monuments? 

• What effect would the coal mining operation, coal truck traffic, and dust and smoke caused by 
mining have on the local landscape (scenic quality) and surrounding viewshed? 

• How would lighting for nighttime mining operations affect the darkness of the night sky from key 
nighttime-sky viewing points such as Bryce Canyon National Park? 

Air Resources 
• How would development and operation (i.e., construction, heavy equipment use, transportation of 

coal, etc.) of the coal mine affect local and regional air quality? 
• What effect would deposition of dust and other pollutants produced by mining have on water, 

wildlife, vegetation, recreation uses, and structures in and adjacent to the mining operations? 
• What contribution would emissions produced from the mining operation, transportation of coal, 

and ultimate use of the coal add to the cumulative effect of carbon emissions on global warming? 

Cultural Resources 
• What impact would coal mining and transporting coal have on prehistoric and historic cultural 

resources in the tract and along transportation routes?  
• How would coal mining and transporting coal impact existing and eligible National Register sites 

and traditional cultural properties (TCPs)? 

Fire Management 
• What impact would coal mining, including truck traffic to transport coal, have on air quality; and 

how would those changes in air quality affect BLM's ability to conduct prescribed burning in 
wildland-urban interface (WUI) areas to reduce threats of wildfire? 

• What impact would revegetation required for tract reclamation have on wildland fire frequency 
and severity? 

Geology and Minerals 
• How would coal mining on the tract affect geologic and mineral resources present there?  
• What geologic hazards exist on and near the tract and how would they be affected by mining 

operations and vice versa? 
• What is the potential for underground coal fires and what are the environmental consequences of 

an underground fire? 

Hazardous Materials 
• What impact would generation, temporary storage, and disposal of hazardous materials (such as 

those regulated under the Comprehensive Environmental Response, Compensation, and Liability 
Act, the Superfund Amendments and Reauthorization Act, the Resource Conservation and 
Recovery Act, and the Toxic Substances Control Act) have on people and the environment? 
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Land Use and Access 
• What impact would development and operation of a coal mine have on local private property 

values and future development potential of those lands? 
• What effect would coal truck traffic have on private property values along transportation routes 

(KFO Route 116, U.S. Highway 89 [US-89], etc.)? 
• What impact would development and operation of a coal mine have on the town of Alton (e.g., air 

quality, aesthetics, water quality, and public health and safety)? 
• How would public lands be used and managed following reclamation of the coal mine? 

Livestock Grazing 
• How would coal development, mining, and reclamation impact grazing and pasturelands around 

Alton (i.e., removal of vegetation, restricted access to grazing land for ranchers, etc.), and how 
would that affect short-term and long-term livestock grazing and production? 

• How would road dust and exhaust from passing coal truck traffic affect vegetation growth and 
palatability of the vegetation for livestock forage?  

Paleontology 
• How would surface disturbance (i.e., surface mining, road construction, facilities construction, 

etc.) created by coal mining impact fossils in the tract?  

Public Health and Safety (Discussed under Socioeconomics in Chapter 4)  
• How would coal truck traffic through towns along potential transportation routes affect public 

safety in those towns, and along the travel routes? 
• What risk of injury and adverse health effects would the mine workers and local public face as a 

result of mine development? 

Special Designations (Discussed under Aesthetic Resources, Air Resources, and Recreation in 
Chapter 4) 

• How would coal mining impact the air quality, viewshed, and nighttime sky of Bryce Canyon 
National Park? 

• How would coal mining impact the resources (air quality, viewsheds, recreation, etc.) of other 
nearby parks and monuments, including the Grand Staircase-Escalante National Monument; 
Arches, Canyonlands, and Zion national parks; Kodachrome State Park; and Red Canyon and 
other public lands? 

• How would the noise and presence of coal truck traffic affect the visitor experience at these 
parks, monuments, and public lands? 

Special Status Species (Discussed under Wildlife and Special Status Species in Chapter 4) 
• How would development and operation of a coal mine impact special status species and their 

habitat, including Greater Sage-Grouse, Utah prairie dog (Cynomys parvidens), Burrowing Owl 
(Athene cunicularia), Bald Eagle (Haliaeetus leucocephalus), Golden Eagle (Aquila chrysaetos), 
pygmy rabbit, Northern Goshawk (Accipiter gentilis), Ferruginous Hawk (Buteo regalis), 
Bonneville cutthroat trout (Oncorhynchus clarki utah), and Utah Physa? 

• What effect would noise from coal truck traffic have on special status species? How would 
wildlife mortality from vehicle collisions affect wildlife populations? 
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Socioeconomics 
• What opportunities for employment would development and operation of the coal mine create? 
• How would development and operation of a coal mine affect local businesses and tourism? 
• How would development and operation of a coal mine affect tax revenues to Kane and Garfield 

counties? What, if any, additional county services (ambulance, firefighting, sheriff, etc.) would be 
required to support the mine? 

• What effect would coal truck traffic have on tourism and local businesses along potential 
transportation routes? 

• What are the economic benefits of development and operation of a coal mine? 
• How would development of the tract contribute to the supply of coal available for use in the region? 

Soils 
• What impact would development and operation of a coal mine (including final reclamation) have 

on productivity of soils, including biological soil crusts? 
• How would coal mining affect farmland productivity?  
• What impact would development and operation of a coal mine have on soil stability and rates of 

erosion? 
• What effect would road and coal dust and exhaust from mining-related traffic have on soil 

productivity in proximity to roads in the tract and along potential transportation routes?  

Transportation 
• What effect would coal truck traffic for transporting coal to market have on traffic conditions 

along the transportation route?  

Vegetation 
• How would coal development, mining, and reclamation affect vegetation communities in the 

tract? 
• What effect would coal mining, including truck traffic to transport coal, have on the introduction 

and spread of exotic vegetation? 
• What effect would road and coal dust and exhaust from mining-related traffic have on the health 

and growth of vegetation adjacent to roads in the tract and along potential transportation routes?  

Water Resources 
• What effect would development and operation of a coal mine have on surface-water quality and 

quantity? 
• What effect would development and operation of a coal mine have on groundwater quality and 

quantity? 
• How would mining operations impact riparian areas and wetlands? 
• How would coal mining affect the possible existence of an AVF near the town of Alton? 
• How would road and coal dust and vehicle exhaust, resulting from operation of coal trucks, 

impact the quality of water bodies adjacent to transportation routes?  
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Wildlife 
• What effect would development and operation of a coal mine, including reclamation and coal 

truck traffic, have on wildlife and their habitat, including nocturnal wildlife? 

1.8.1.3.3 Alternatives Formulation 

This section summarizes the comments provided in the public scoping process and comment process on 
the DEIS that specifically refer to or specifically indicate the need for the development of alternatives to 
the Proposed Action. Issues summarized above (Sections 1.8.1.3.1 and 1.8.1.3.2) were also considered in 
the alternatives development process along with past, present, and reasonably foreseeable future actions 
discussed in Section 1.8.2. 

Chapter 2 provides a complete description of the alternatives analyzed in detail, and those alternatives 
considered but eliminated from detailed analysis. A brief rationale for the dismissal of alternatives is 
provided there. 

1.8.1.3.3.1 Decision to Lease 
• Should the BLM delay offering the tract for lease until less-impacting extractive processes are 

developed? 
• The BLM should consider leasing all known recoverable coal resources rather than just the tract 

in question for which an LBA was received. 
• Based on the analyses in the DEIS, the BLM should update their coal unsuitability determinations 

in the KFO RMP (BLM 2008b) and reconfigure the tract to match these updated determinations. 

1.8.1.3.3.2 Mining Methods and Coal Production 
• What are practical alternatives to surface mining in the tract? 

1.8.1.3.3.3 Energy Conservation and Alternative Sources of Energy 
• The BLM should consider foregoing the coal lease and instead promote energy conservation and 

the development of alternative forms of energy such as solar, wind, and natural gas. 

1.8.1.3.3.4 Air Quality 
• How would operations be designed and controlled to prevent the release of unsafe levels of 

nitrogen dioxide (NO2)? 
• How would operations be designed and controlled to ensure no violations of National Ambient 

Air Quality Standards (NAAQS)? 

1.8.1.3.3.5 Special Designations 
• Coal mining should be designed, and modified if needed, to reduce impacts to Bryce Canyon 

National Park. 
• Is it feasible and reasonable to consider alternative locations for leasing rather than the LBA tract 

currently under consideration? 

1.8.1.3.3.6 Transportation 
• What methods of coal transportation (e.g., slurry, rail, and truck) should be considered to reduce 

impacts to the environment, nearby communities, and public safety? 
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• Construction of a power plant next to the mine should be considered as a way to eliminate 
impacts from coal truck traffic. 

• Restrictions on coal truck traffic before sunrise and after sunset should be considered to improve 
public safety and reduce transportation-related impacts to wildlife. 

1.8.1.3.3.7 Cultural Resources 
• The BLM should consider an alternative tract configuration that excludes all cultural resources 

sites eligible for the National Register of Historic Places (NRHP). 

1.8.1.3.3.8 Wildlife and Special Status Species 
• The BLM should consider an alternative that places seasonal timing restrictions on the entire 

tract. 

1.8.2 Past, Present, and Reasonably Foreseeable Future Actions 
This section lists past, present, and reasonably foreseeable future actions in and near the tract. These past, 
present, and reasonably foreseeable future actions will be used to guide the analysis of cumulative 
impacts of the Proposed Action and alternatives. A more detailed discussion of these actions can be found 
in Section 4.19, Cumulative Impacts.  

1.8.2.1 PAST ACTIONS 
• Historical uses of tract lands and surrounding lands (such as livestock grazing, hunting, coal 

exploration and production, mineral material extraction, paleontological prospecting, and coalbed 
methane [CH4] exploration) 

• Vegetation treatments 
• ROWs for roads and utilities and road and utility construction 
• Construction of the Jackson Flat Reservoir 

1.8.2.2 PRESENT ACTIONS 
• Sand and gravel development 
• Livestock grazing 
• Big game hunting operations 
• Road relocations and utility ROWs 
• Tourist and local traffic use of Johnson Canyon Alton Amphitheater Scenic Backway 
• Surface-mining operations at the Coal Hollow Mine for private fee coal (approximately 5 million 

tons) on 636 acres of privately owned land adjacent to the tract (see Maps 1.1 and 1.2) 
• Construction and use of haul roads for transporting coal from the Coal Hollow Mine to KFO 

Route 116 north of the town of Alton 
• Use of an existing transportation route US-89 to State Road 20 (SR-20) to Interstate 15 (I-15) to 

Iron Springs along U.S. Route 56 for transporting coal from the Coal Hollow Mine to market 
• Dispatch, fueling, and washing facilities related to coal haulage for the Coal Hollow Mine 
• Construction of a Garkane Energy 138-kilovolt transmission line in Garfield County, Utah, 

between the towns of Tropic and Hatch 
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1.8.2.3 REASONABLY FORESEEABLE FUTURE ACTIONS 
• Surface-mining operations for private fee coal on approximately 378 acres of private, surface-

owned land adjacent to the tract to the north (see Maps 1.1 and 1.2) 
• Future energy corridor development related to the Programmatic Environmental Impact 

Statement, Designation of Energy Corridors on Federal Land in the 11 Western States  
• Development of wind energy 
• Construction of the Lake Powell pipeline 
• Vegetation treatments including but not limited to prescribed fire, herbicide applications, and 

mechanical thinning and grubbing 
• Coalbed CH4 exploration 
• Oil and gas exploration (seismic exploration) and development  
• Mining alabaster and Septarian nodules 
• Sand and gravel production 
• Building stone collection 
• Motorized travel on existing roads and trails 
• Clay development 
• Exploration and possible underground coal mining operations on state-owned coal, Section 36, 

Township 39 South, Range 5 West and Section 2, Township 40 South, Range 5 West, Kane 
County, Utah, pursuant to Exploration Agreement and Option to Lease between ACD and Utah 
State Institutional and Trust Lands Administration (SITLA) 

• Implementation of the sage-grouse land use plan amendment/EIS 

1.9 Consultation and Coordination 
Initial involvement with respect to BLM's receipt and review of ACD's LBA and details on the public 
notification, public scoping process, and the cooperating agencies are described above. Chapter 5, 
Consultation and Coordination, provides further detail on consultation and coordination for the proposed 
tract and preparation of this EIS. 
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CHAPTER 2 PROPOSED ACTION AND ALTERNATIVES 

2.1 Introduction 
NEPA requires the consideration and evaluation of a practical range of reasonable alternatives that meet 
the federal action’s purpose and need while minimizing or avoiding environmental impacts. A practical 
range of reasonable alternatives is formulated to address issues and concerns raised by the public and 
agencies during scoping. The alternatives represent other means (methods, processes, locations, times, 
sequences, etc.), besides the Proposed Action, of satisfying the stated purpose and need for the federal 
action. Reasonable alternatives are defined by the Council on Environmental Quality (CEQ) as those that 
are technically, economically, and environmentally practical and feasible. NEPA also requires the 
evaluation of a No Action Alternative. If unreasonable alternatives or alternatives that do not meet 
purpose and need are suggested, a detailed analysis of these alternatives is not required. However, the 
rationale for eliminating them from detailed analysis must be explained. 

In this EIS, four alternatives are analyzed in detail: Alternative B (Proposed Action Alternative), 
Alternative C (Reduced Tract Acreage and Seasonal Restrictions), Alternative K1 (Reduced Tract 
Acreage), and Alternative A (No Action). Several other alternatives were identified and considered but 
were eliminated from detailed analysis. These alternatives are described in Section 2.7 along with the 
rationale for eliminating them from detailed analysis. Alternative K1 was eliminated from detailed 
analysis in the DEIS. However, as a result of public comments received on the DEIS, Alternative K1 is 
analyzed in detail in this SDEIS. 

Department of Interior regulations (43 CFR 46.425) suggest that departmental agencies should identify 
preferred alternatives in draft EISs, but they do not require them to do so. The BLM did not identify a 
preferred alternative or preferred alternatives in the Alton Coal Tract LBA DEIS published in November 
2011, because no such preference existed at that time. That continues to be the case now. In developing 
this SDEIS, the BLM has conducted extensive consultation and coordination activities with its 
cooperating agencies and other agencies with special expertise (see Section 1.3 and Chapter 5). The BLM 
has also expanded the range of alternatives analyzed in detail, with the inclusion of Alternative K1 for 
detailed analysis.  

As explained in Chapter 1, the BLM has determined that although the tract is unsuitable under 
Unsuitability Criterion 15, the BLM can nevertheless continue to consider the tract for leasing because, as 
stated under Criterion 15, “[a] lease may be issued if, after consultation with the state, the surface 
management agency determines that certain stipulated methods of coal mining will not have a significant 
long-term impact on the species being protected.” A number of measures intended to address the potential 
impacts of the alternatives on sage-grouse are included in the analysis in this SDEIS. These measures 
would apply to the tract under any action alternative. The BLM has opted not to select a preferred 
alternative at this time because it is interested in receiving additional agency and public input on this 
analysis and on the efficacy of those measures relative to the impacts of leasing and mining the tract 
under the action alternatives. The BLM will identify its preferred alternative in the FEIS after all 
comments received on this SDEIS are considered.  

LBA tracts are nominated for leasing by companies with an interest in acquiring a lease. As described in 
Chapter 1, the LBA process is, by law and regulation, an open, public, competitive sealed-bid process. If 
the Alton Coal Tract LBA is offered for lease, the applicant for that tract may or may not be the highest 
bidder when the lease sale is held, and therefore may not be the successful bidder. Further, if a decision is 
made to hold a competitive lease sale and a lease is issued, the lessee must obtain mine plan approval and a 
permit to conduct coal mining operations, including a detailed mining and reclamation plan (MRP), before 
mining can begin on the tract. A detailed MRP is not developed at the time the BLM processes an LBA 
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primarily because of the uncertainty regarding who the successful lessee might be in the event the tract is 
leased. As discussed in Chapter 1, the MRP and overall PAP would be developed and would undergo a 
detailed review by state and federal agencies as part of the approval process to mine, which occurs after the 
tract is leased. The approval of a PAP requires that reclamation be completed such that the post-mining 
land use achieves a higher and better use requirement (30 CFR 715.13).  The detailed MRP of any 
successful bidder, the applicant or otherwise, would be required to conform to the stipulations and 
conditions attached to the lease through the land use plan and to conform to the decisions following this 
EIS. The conceptual MRPs described in this EIS for the Proposed Action, Alternative C, and Alternative 
K1 are not final plans, but represent reasonably foreseeable development (RFD) for use in analyzing the 
potential environmental consequences of issuing a lease for the tract.  

The Alton Coal Tract is in Kane County, Utah, approximately 0.10 mile south of the town of Alton and 
2.9 miles east of US-89. A map of the tract in relation to surrounding towns, highways, existing and 
potential fee coal areas, and other area landmarks is presented in Map 1.1. Under the Proposed Action, 
Alternative C, and Alternative K1, tract configurations contain a mix of federal surface and mineral estate 
and split estate (private surface and federal minerals) lands. Private surface owners with lands included in 
the tract under either tract configuration may meet the requirements listed under 43 CFR 3400.0-5(gg)(1), 
(2), and (3) to be qualified surface owners1 and are therefore considered to be legally qualified to give 
consent to mine federal minerals under their private estates. A final determination of surface-owner status 
and qualified surface-owner consultation would occur after issuance of the ROD, but prior to leasing, if 
the tract is offered for leasing. In the event that one or more of the qualified surface owners would not 
consent to leasing, the related land (or lands) would be removed from the tract prior to holding a lease 
sale. However, based on patent records (available through the BLM Utah State Office), some surface 
owners may not have the authority, based on the congressional act2 under which land was transferred 
from federal to private ownership, to refuse access to their private surface for purposes of coal mining. A 
final determination of surface-owner rights to refuse access to coal resources under their private surface 
estates would occur after a ROD is issued, but prior to leasing, if the tract is offered for leasing. For 
purposes of the EIS analysis it is assumed that, in the event of a lease sale, all private surface estates 
under which coal deposits are present would be mined.  

As indicated in Chapter 1, some of the coal reserves in the tract under the Proposed Action, Alternative C, 
and Alternative K1 are not currently considered recoverable because KFO Route 116 traverses the 
proposed tract. Under SMCRA, the approval of surface-mining operations on lands within 100 feet of the 
outside line of the ROW for a public road requires a process resulting in a final decision by DOGM or the 
public road authority (43 CFR 3461; Unsuitability Criterion Number 3). As discussed in Chapter 1, 
Section 1.7.1.2.2, the coal underlying KFO Route 116 and underlying a buffer zone extending 100 feet on 
either side of the outer edges of the road is currently considered unsuitable for mining. However, if the 
decision is to offer the tract for competitive leasing, the successful bidder would be responsible for any 
road relocation, as required for mining of the tract. The successful bidder, Kane County, and the BLM 
would work on a plan that conforms to DOGM’s responsibility and leasing criteria to relocate KFO Route 

1 Under the regulations under 43 CFR 3400.0-5(gg)(1), (2), and (3) qualified surface owner means the natural person or persons 
(or corporation, the majority stock of which is held by a person or persons otherwise meeting the requirements of this section) 
who: 1) hold legal or equitable title to the surface of split estate lands; 2) have their principal place of residence on the land, or 
personally conduct farming or ranching operations upon a farm or ranch unit to be affected by surface-mining operations; or 
receive directly a significant portion of their income, if any, from such farming and ranching operations; and 3) have met the 
above conditions for a period of at least three years, except for persons who gave written consent less than three years after they 
met the above requirements. In computing the three year period the authorized officer shall include periods during which title was 
owned by a relative of such person by blood or marriage if, during such periods, the relative would have met the requirements of 
this section. A qualified private surface owner is legally qualified to give consent to mine federal minerals under the private 
surface owner's estate. 
2 Private surface estates within the tract were originally granted to private surface owners under either 35 Stat., 844 (March 3, 
1909), 36 Stat., 583 (June 22, 1910), or 39 Stat., 862 (December 29, 1916). 
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116 to allow recovery of the coal underlying the road and its buffer zone. The action alternatives assume 
that an agreement to relocate the road would be reached (KFO Route 116 relocation is discussed under 
each resource section in Chapter 4). Other roads traversing private land and BLM-administered land are 
also present on the tract. The EIS analysis assumes that these roads would be closed for the duration of 
active mining operations and that they would be replaced following completion of successful mining and 
reclamation activities. The successful lessee would be responsible for reestablishment of these roads 
based on private landowner and BLM direction at the time of final reclamation. Temporary roads, which 
would be reclaimed following mining, may be constructed during active mining operations to allow 
access as necessary for private landowners and permittees (see Section 2.6.2). The estimated cost to a 
successful bidder for relocating KFO Route 116 and for replacing roads on private land and BLM-
administered land would be considered by the BLM in the fair market value determination for the tract. 
To be successful, a bidder must pay fair market value for the tract.  

The Alton Coal Tract under all action alternative configurations also includes an area where no coal is 
present due to erosion or past natural coal fires (Powell 2008). This is known as the no-coal zone. 
Although these lands would not be mined, they are included in each tract configuration to 1) allow 
maximum economic recovery of all the mineable coal that lies adjacent to the no-coal zone, 2) comply 
with the coal leasing regulations that do not allow leasing of fewer than 10-acre aliquot parts, 3) provide 
additional surface acreage deemed by the BLM to be reasonably necessary to conduct mine operations, 
and 4) allow for habitat enhancement in the tract close to areas that would be mined.  

In the analysis, different areas of the tract under each action alternative have been assigned identifiers 
based on their locations. Block NW is the northwest portion of the tract closest to the town of Alton. 
Block C is the central portion of the tract that includes the centralized facilities and the area that would be 
underground mined due to overburden exceeding approximately 200 feet in thickness. The central-west 
north (Block SWN) and central-west south (Block CWS) portions of the tract, respectively, consist of 
coal reserves that are essentially disconnected from other portions of the tract. Blocks S and Sa make up 
the south portion of the tract, with Block Sa being the area of the tract in the no-coal zone where sage-
grouse habitat enhancement would be required under any action alternative other than Alternative K1, 
which does not include Block S or Block Sa (see Table 2.5.1). The approximate boundaries of each of 
these blocks of the tract are depicted on Map 2.1. 

Under the Proposed Action, Alternative C, or Alternative K1, coal would be mined from one coal seam, 
referred to as the Smirl Coal Zone. The Smirl Coal Zone has an average thickness of 15.3 feet based on 
25 cored drill holes over the tract. Coal quality and thickness are both variable over the tract. Some coal 
quality information is included in Section 3.6 of this document. The Bald Knoll Coal Zone is also present 
in the tract but is not proposed for mining in the lease application. The quality and quantity of coal in the 
Bald Knoll Coal Zone in the tract are insufficient to be recoverable. 

2.2 Alternative A: No Action 
Under the No Action Alternative, the application to lease the coal included in the Alton Coal Tract under 
the Proposed Action, Alternative C, or Alternative K1 would not be approved, the LBA tract would not 
be offered for competitive lease sale, and the coal included in the LBA tract would not be mined. 

Rejection of the application would not affect mining activities on private land adjacent to the tract (i.e., 
the Coal Hollow Mine). The Coal Hollow Mine consists of approximately 635 acres of land and 
approximately 5 million short tons of recoverable coal leased from private surface and mineral owners. 
Average annual coal production is anticipated to be approximately 2 million tons and mining activities are 
expected to employ approximately 160 persons (100 at the tract and 60 for coal trucking operations); 
though initial operations and startup would employ much less (approximately 16 employees). Rejection 
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of the application would also not affect an anticipated permit application from ACD to mine fee coal on 
private lands adjacent to the tract to the north. These fee coal areas are depicted in relation to the tract 
under the Proposed Action in Map 1.2, under Alternative C in Map 2.2, and under Alternative K1 in 
Map 2.3.  

To compare the economic and environmental consequences of mining these lands versus not mining 
them, this EIS was prepared under the assumption that the tract would not be mined in the near future if 
the No Action Alternative is selected. Under the No Action Alternative, the public lands in the tract 
would continue to be managed in accordance with the KFO RMP (BLM 2008b).The area would be 
managed for livestock grazing, recreation (primarily hunting and off-highway vehicle [OHV] use), and 
wildlife habitat. Vegetation treatments (wildlife habitat treatments, watershed treatments, livestock 
rangeland treatments, wildland fire use, fuels treatments, and stewardship contracting) would occur in 
support of the BLM’s Healthy Lands Initiative. Private lands in the tract would continue to be used for 
livestock grazing, farming, and dispersed recreation (especially hunting).  

Selection of the No Action Alternative would not preclude leasing and mining of this tract sometime in 
the future. To consider leasing and mining this tract in the future, another LBA would have to be 
submitted and another NEPA process would need to be conducted.  

2.3 Alternative B: Proposed Action 
Under the Proposed Action, the Alton Coal Tract would be offered for lease at a sealed-bid, competitive 
lease sale, subject to lease stipulations developed for the tract. The boundaries of the tract would be 
reasonably consistent with the tract reconfiguration completed by the BLM after ACD’s original LBA 
submittal (see Map 1.2).  

2.3.1 Location and Overview 
The tract under the Proposed Action encompasses approximately 3,576 acres3, of which approximately 
2,280 acres are federal surface and mineral estate and 1,296 acres are split estate; private surface estate 
and federal mineral estate (Map 1.2 depicts private and BLM surface in the tract under the Proposed 
Action). However, not all surface estates, private or federal, have coal reserves underlying them (Map 1.2 
also depicts the approximate extent of the coal line in the tract). The legal description of the tract under 
the Proposed Action is contained in Table 2.3.1. The land description and acreages are based on the BLM 
Status of Public Domain Land and Mineral Titles approved Coal Plats as of August 21, 2002, and July 28, 
2006. 

3 The NOI identifies 3,581 acres, more or less, in the tract. However, for reasons described in Table 1.1.1 and Section 3.1.3 
(Notes on Data Sources and Tract Acreage), the analysis uses a tract acreage of 3,576 acres. 
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Table 2.3.1. Alton Coal Tract Legal Description and Surface Ownership under the Proposed Action 

Legal Description* Surface Owner† Acres 

Township 39 South, Range 5 West, Salt Lake Meridian, Utah   

Section 7, SE¼SW¼ and S½SE¼ 3 122 

 5 7 

Section 18, lots 3 and 4, E ½, E½W½ BLM 357 

 3 42 

 16 158 

 17 3 

Section 19, lots 1 through 4, NE¼, E½W½, N½SE¼, SE¼SE¼ BLM 472 

 1a 120 

Section 20, lots 4 and 5, N½SW¼ BLM 47 

 1a 111 

Section 30, lots 2 through 4, SW¼NE¼, SE¼NW¼, E½SW¼, W½SE¼ BLM 338 

 1a 13 

Section 31, lots 1 through 3, NE¼, E½NW¼, NE¼SW¼, N½SE¼  BLM 471 

Township 39 South, Range 6 West, Salt Lake Meridian, Utah   

Section 12, SW¼, W½SE¼ Unknown 9 

 3 218 

 8 16 

Section 13, NW¼NE¼, N½NW¼, SE¼NW¼, SE¼ BLM 160 

 3 161 

Section 24, NE¼, N½NW¼, SE¼NW¼, E½SW¼, N½SE¼, SE¼SE¼ BLM 159 

 11 4 

 12 313 

Section 25, E½NE¼, SW¼NE¼, SE¼ BLM 276 

Error‡  5 

Total Private 1,296 

Total BLM 2,280 

Total LBA 3,581 

Note: This table also appears in Chapter 1. 
* Based on the BLM Status of Public Domain Land and Mineral Titles approved Coal Plats as of August 21, 2002 and July 28, 2006. 
† Where the BLM is the surface owner of the parcel this is explicitly noted. Private surface owners are numbered rather than identified by name due to 
privacy concerns. 
‡ The acreages above were calculated using ESRI ArcGIS 9.2 and NAD 1983 UTM Zone 12N coordinate system. The BLM shapefile of coal 
ownership is georeferenced (in NAD 1983 UTM Zone 12N), but is not survey accurate. ACD provided a hardcopy map (with surface ownership and 
section boundaries), which was scanned and georeferenced to section corners visible on USGS 7.5-minute topographic maps. Polygons were then 
digitized to encompass/represent each of the legal descriptions above using the BLM shapefile, ACD's georeferenced map, and the USGS 7.5-minute 
topographic map as references while digitizing. All acreages are approximate and have not been verified by ground surveys. The error is largely a 
result of the disparate sources for boundary data. Additionally, the ownership lines from the map provided by ACD do not align well in all locales with 
the BLM boundary. This suggests that one or both of these datasets are approximate and is another potential source of error. 
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Under the Proposed Action, recoverable portions of in-place coal reserves would be mined over 
approximately 25 years using 1) surface-mining methods where the depth of overburden would be less 
than approximately 200 feet, and 2) underground methods (development mining, auger mining, highwall 
mining, longwall mining, and/or room and pillar mining; see Appendix C) where the depth of overburden 
would exceed approximately 200 feet. The choice of mining method, however, can vary from the 200-
foot overburden threshold depending on the coal thickness, overburden type, overburden (highwall) 
stability, underground mining techniques available, operating and capital costs, and coal market 
economics. (The analysis considers surface disturbance for surface mining up to approximately 200 feet 
of overburden removal.) Approximately 2 million tons of coal per year would be mined once topsoil 
stockpiling and initial overburden removal have occurred. Reclamation would be concurrent with mining 
over the course of the estimated 25-year life of the mine and would be followed by a minimum 10-year 
reclamation and revegetation monitoring period. 

BLM independently evaluated the coal resources in the tract. BLM estimates that the tract under the 
Proposed Action consists of approximately 59.6 million tons of in-place coal and that an estimated 44.9 
million tons of coal would be recoverable from the tract. BLM estimates that in areas where coal would 
be mined by surface-mining methods, approximately 90% of the estimated in-place coal reserves could be 
recoverable. However, in those portions of the tract that must be mined by underground mining methods, 
approximately 50% of the in-place coal reserves could be recoverable. These percentage recovery 
estimates are based on assumptions about the depth to which the use of surface-mining methods is 
feasible and the extent of the no-coal zone. 

2.3.2 Preliminary Mine Plan 
This section describes, on a conceptual level, the MRPs that would be used to mine and reclaim lands in 
the tract under the Proposed Action. The conceptual MRPs described here are not final plans but represent 
RFD for use in analyzing the potential environmental consequences of issuing a lease for the tract. As 
described in Section 1.1, the successful lessee would file a PAP with the DOGM and OSM for a surface-
mining permit and approval of an actual mining plan after a lease has been issued by the BLM. Analysis 
of the site-specific permit application and mining plan occurs at this time. 

2.3.2.1 MINING METHODS AND MINE FACILITIES4 

It is anticipated that approximately 1,993 acres of surface disturbance would occur in the tract under the 
Proposed Action. Of this, 1,750 acres would be the result of surface-mining operations (pit disturbance). 
Centralized facilities associated with mining activities on the tract would be located for the life of the 
mine on approximately 36 acres of BLM-administered land in the tract’s no-coal zone (see Map 1.2). 
These facilities would include an office, maintenance shop, equipment wash bay, oil and fuel storage 
tanks, oil and fuel storage containment, truck unloading and coal sizing area, coal stockpile area, and 
truck loadout area. Dispersed facilities necessary to conduct mining operations would include temporary 
light-use roads and haul roads, electrical poles and lines, various temporary ponds and water-control 
structures, temporary topsoil and overburden stockpiles, and temporary berms and screens. These 
facilities would be moved on a regular basis based on the mining sequence and would result in 
approximately 160 acres of active disturbance. Dispersed facilities would be sited to avoid disturbances to 
cultural resources, wetlands, floodplains, stream channels, and intact sagebrush stands wherever possible. 
Where it is not possible to avoid disturbances to these areas, mitigation measures would be prescribed. 

4 Under the Proposed Action, an EODA may be required, as described in Section 2.4.2.1, if a company other than ACD were the 
successful bidder. ACD would not require an EODA under the Proposed Action because they have already obtained fee coal 
leases adjacent to the tract that would allow them to start mining operations on the tract without creating a new pit that is not 
adjacent to an existing open pit.  
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SMCRA requires that mine operators “minimize disturbances to the prevailing hydrologic balance at the 
mine-site and in associated offsite areas and to the quality and quantity of water in surface and ground 
water systems both during and after surface coal mining operations and during reclamation” (30 USC 
1265(b)(10)). DOGM is responsible for ensuring protection of the hydrologic balance when permitting 
coal mining operations (UAC R645-301-731.100). 

At any one time, anticipated active mining operations (including open surface-mining pits from which 
coal would be removed and areas where topsoil and/or overburden would be removed) would involve 
approximately 120 acres (one open pit). The depth of an open pit from which coal is being removed 
would be up to approximately 200 feet, and highwall length would be up to approximately 1,500 feet. An 
additional approximately 120 acres or more would be in some stage of reclamation (overburden 
replacement and top-soiling, grading to approved post-mine topography [PMT], or seedbed beginning). 

Where the depth of overburden is approximately 200 feet or less, surface-mining methods would be used to 
mine in-place coal reserves. Topsoil removal with suitable heavy equipment, such as rubber-tired scrapers, 
would proceed ahead of overburden removal. Topsoil would be salvaged and stored in a protected site until 
required for reclamation. Whenever possible, direct placement of topsoil in an active reclamation area 
would be conducted; however, due to scheduling, some topsoil would be stockpiled. Overburden removal 
would be conducted using equipment such as trucks and shovels. Other equipment used during overburden 
removal and backfilling would include dozers, scrapers, excavators, front-end loaders, graders, and water 
trucks. To confine disturbance to the active mine blocks, as overburden is removed, most of it would be 
directly placed into areas where coal has already been removed. According to DOGM rules and 
regulations, as part of the PAP for a permit to conduct mining operations, overburden is pre-sampled to 
verify that it is suitable for reclamation. Material found to be unsuitable for reclamation (i.e., material that 
is not suitable for use in reestablishing vegetation or that may affect groundwater quality due to high 
concentrations of certain constituents, such as adverse pH levels) would either be removed and treated, or 
adequately covered with suitable overburden material prior to grading and top-soiling.  

Where the depth of overburden is approximately 200 feet or more, underground mining methods would be 
used to mine in-place coal reserves. This would account for approximately 613 acres in the northeast 
section of the tract5. For underground mining, the use of methods such as development mining, auger 
mining, highwall mining, longwall mining, and/or room and pillar mining would be anticipated. For 
descriptions of these underground mining methods and references for further information, see Appendix C. 
Following coal removal, trucks would transport coal from the open pit to the centralized facilities for 
sizing, temporary stockpiling, and eventual placement on trucks for transport to market. This process 
would likely involve loading unsized coal into a hopper, which would then feed coal into a breaker to 
reduce the coal to a maximum size and to even the flow of coal to the conveyor belt. The conveyor belt 
would lead to a crusher that would size coal to the appropriate dimensions for sale and delivery to market. 
After sizing, coal would be moved to a temporary stockpile (approximately 50,000+ tons would be 
stockpiled at any one time) via a stacker (an inclined conveyor belt) or system with a similar purpose 
before being placed on coal trucks via a feeder system. Each truck would carry approximately 42 tons of 
coal. 

2.3.2.2 RECLAMATION 

The successful bidder is required to develop a site-specific, detailed reclamation plan as part of the PAP, 
in consultation with BLM and DOGM. The reclamation plan in the PAP would include specifications for 
grading the surface to an acceptable PMT, replacement of salvaged topsoil to an acceptable depth over 

5 Surface-mining operations would be discontinued at an approximate 200 feet maximum of overburden removal, resulting in 613 
acres of the tract being mined using underground mining methods. This acreage figure describes the total area within the tract 
where coal recovery would occur due to underground mining methods. Also see Maps 1.2, 2.2, and 2.3.  
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suitable overburden, and reestablishment performance criteria for revegetation for the determined post-
mining land use.  

The reclamation plan describes concurrent reclamation (occurring during operation of the mine) and final 
site reclamation (upon closure of the facility). The UAC R645-301-553 requires rough backfilling and 
grading to follow coal removal by not more than 60 days or 1,500 linear feet; although, additional time 
may be granted if it can be demonstrated in a detailed written analysis that additional time is necessary. 
Upon approval of the PAP by DOGM, the mine operator would be required to post a reclamation 
performance bond with the State of Utah for all areas physically disturbed by mining operations. This 
would ensure that the operator complies with all the reclamation requirements of the DOGM MRP 
Permit6 and that all reclamation requirements are met. The reclamation bond could be fully released after 
a minimum10-year period (post-completion of permanent reclamation operations) on stable reclaimed 
land where revegetation standards have been met. DOGM would release the full reclamation performance 
bond after strict reclamation standards have been met and after the public has been provided an 
opportunity to comment. 

As previously described, approximately 120 acres or more would be in some stage of reclamation 
(overburden replacement and topsoiling, grading to approved PMT, or reseeding/revegetation). Most 
replaced overburden would be graded to approximate original contour (AOC), plowed, and finally 
covered with topsoil (from the topsoil storage areas on-site). In locations where the AOC cannot be 
achieved, a variation from AOC would be requested in the PAP and would require approval from DOGM 
and the land management agency or private landowner. Elevations consistent with an approved PMT 
would be established as soon as reasonably possible. Under certain conditions, the PMT may not be 
immediately achievable. This would occur if there is an excess of material that may require temporary 
stockpiling, if there is insufficient material available from current overburden removal operations, or if 
future operations could redisturb an area previously mined.  

Prior to reseeding, compacted areas would typically be plowed or chiseled to loosen compacted soils. 
Plowing or chiseling promotes water infiltration, soil aeration, and root penetration. This would be done 
when soils are at an optimum moisture content and are loose and friable, to promote shattering of 
compacted soils, but to avoid pulverizing the soil into powder. Seedbed preparation would be conducted 
immediately prior to seeding to prepare a firm seedbed conducive to proper seed placement, to provide 
for moisture retention, to break up dried and hardened surface soil, and to discourage weeds. It is 
anticipated that chiseling would be sufficient because it leaves a surface smooth enough to accommodate 
a tractor-drawn drill seeder but rough enough to catch broadcast seed and trap moisture and runoff. An 
alternative to the use of chiseling is to spread topsoil using a low ground pressure dozer, which would 
minimize compaction of the soil, leaving a suitable surface for seeding. 

Vegetation would be reestablished with a DOGM-approved seed mix (developed based on input from the 
BLM, UDWR, or private landowner) that is consistent with the determined post-mining land use. The 
seed mix used for revegetation on federal land would include a diverse mix of suitable native and non-
native perennial grasses, forbs, and shrubs. On these lands, reclamation would most likely require an 
attempt to reestablish native and non-native vegetation communities suitable for the post-mining land use. 
Establishment of reclamation species would be designed to support post-mining land use by stabilizing 
the soil, providing livestock and wildlife forage, and providing thermal, nesting, and parturition cover for 
wildlife. On private land, revegetation would most likely involve the reestablishment of pre-mining 
agricultural vegetation in accordance with directives from private landowners and local, state, and federal 

6 State of Utah coal mine permitting requirements (Coal Mining Rules - UAC R645) are available at 
http://www.rules.utah.gov/publicat/code/r645/r645.htm. They may also be viewed at the main office of the DOGM at 1594 West 
North Temple, Suite 1210, Salt Lake City, Utah 84114. 
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regulations, as applicable7. In general, reclamation operations would use weed-free seed and equipment, 
methods that are appropriate for local rainfall and soil conditions, and methods that have been 
successfully used for revegetation at other, similar mines. On federal land, special consideration of post-
mining habitat establishment for sagebrush obligate species would be performed in coordination with 
DOGM, UDWR, and the BLM. 

Fall and spring seeding would occur to take advantage of available moisture. During final reclamation and 
return of the site to direct federal management (as specified in the approved PAP), the successful bidder 
would obtain necessary authorizations from the appropriate regulatory agencies for final bond release and 
to properly reclaim and abandon facilities. In general, reclamation operations would follow BLM, 
DOGM, and OSM best management practices (BMP) for land use, including reclamation and would be 
described in detail in the PAP for the successful bidder. 

In regard to water resources, SMCRA requires that mine operators “minimize disturbances to the 
prevailing hydrologic balance at the mine-site and in associated offsite areas and to the quality and 
quantity of water in surface and ground water systems both during and after surface coal mining 
operations and during reclamation” (30 USC 1265(b)(10)). DOGM is responsible for ensuring protection 
of the hydrologic balance when permitting coal mining operations (UAC R645-301-731.100). 

2.3.2.3 WATER REQUIREMENTS 

Assuming approximately 2 million tons of coal production per year, 8.2 million gallons (25 acre-feet) of 
water per year would be used for dust suppression and equipment washing. Water would be provided 
from groundwater accumulated in open coal pits as is currently done at the adjacent Coal Hollow Mine, or 
from a permitted off-site source. ACD currently has rights to 50 acre-feet of groundwater acquired from 
the Town of Alton. The successful bidder, if other than ACD, would need to negotiate for these or other 
available groundwater or surface-water rights. ACD has not obtained rights to any surface waters in the 
watershed. If wells are used, water would most likely be transported by a pump and piping system. To 
produce an annual volume of 25 acre-feet of water, a well (or network of wells) would be required to 
pump at a combined rate equivalent to a continuous flow rate of 15.5 gallons per minute. This system 
would consist of waterlines connected to a storage tank. The system would maintain the water level in the 
tank that would then be used to load one to three water trucks for use in dust suppression or to supply the 
underground mine. The pipe length would be shortened, extended, and rerouted as needed to provide 
water to the active mining area. In addition to this system, water (groundwater) may also be used from the 
excavated areas when water is available at these locations. The water would be used by installing a pump 
attached to a stand pipe at the water retention location. The pump and stand pipe would then be used to 
load the water trucks from the retention area. This system would be used whenever practicable.  

Mine dewatering using dewatering wells would likely not be performed in mining operations in the tract 
area. Mine dewatering using dewatering wells has not been performed at the existing Coal Hollow Mine. 
The potential for dewatering using pumping wells is limited due to the generally low permeability of the 
clayey and silty sediments that are pervasive in the shallow groundwater systems in the area (the 
groundwater production rates from dewatering wells would likely be too low for effective mine 
dewatering). At the Coal Hollow Mine, some attempts have been made to intercept upgradient alluvial 
groundwater and divert it away from the mine pit areas using excavated groundwater interception 
trenches. Such practices could be used in the tract area if appreciable upgradient alluvial groundwater 
resources are encountered. All water sources would be permitted by the Utah Division of Water Quality 
and the Utah State Engineer’s Office, as necessary. 

7 Revegetation would occur in accordance with the approved post-mining land use. Private landowners can change their minds in 
regard to the post-mining land use, and hence revegetation species and composition, but a DOGM process must be followed for 
approvals. 
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2.3.2.4 BLASTING 

Blasting operations (shooting operations) would be conducted in compliance with DOGM and the Bureau 
of Alcohol, Tobacco, and Firearms’ rules and regulations. In the approved mine plan, a blasting plan 
would be developed and approved that is sensitive to noise impacts on wildlife, residents of the town of 
Alton, and points in Bryce Canyon National Park where the analysis shows blasting-related impacts. The 
blasting plan would be reviewed for comment by the BLM, USFWS, and UDWR prior to approval by the 
DOGM and prior to any blasting activity. To make the general public aware of blasting operations, the 
blasting schedule would be published (as blasting requirements are identified) in accordance with DOGM 
regulations and requirements at UAC R645-301-524, Blasting and Explosives. The blasting schedule 
would be published in the local and regional newspapers. This notice would also be mailed to the 
residents of the town of Alton, including any residences located within 0.5 mile of the tract. In accordance 
with DOGM blasting regulations, at least 30 days prior to blasting, all residents or owners of dwellings or 
structures within 0.5 mile of the mining area would receive instructions on how to request a pre-blasting 
survey. Pre-blasting surveys would be conducted as requested and seismographic recordings of blasting 
operations would be completed. Pre-blasting surveys would determine the condition of dwellings or 
structures and would document any pre-blasting or existing damage and other physical factors that could 
reasonably be affected by blasting operations. For surface blasting incident to underground mining and 
reclamation activities, local government and residents within 0.5 mile of the blasting site would receive 
notification as required by 30 CFR 817.64; however, pre-blasting surveys would only be required if 5 
pounds of explosives (or more) are used (UAC R645-301-524.300).  

There would be two basic types of blasts (shots): 1) overburden shots for shovels or other equipment and 2) 
coal shots. As a safety measure, shots would be designed to minimize flyrock, airblast (noise), ground 
vibration, emissions of nitrogen oxides (NOx), and particulate matter (PM) with PM of 10 micrometers or 
less (PM10), 2.5 micrometers or less (PM2.5), or both. The area would also be well marked and monitored 
prior to and immediately following a shot. Airblast and ground vibration due to blasting operations would be 
at or below the MSHA’s maximum limits and emissions of NOx, and PM would be controlled to maintain 
compliance with NAAQS. Blasting would also be used for underground mining as regulated by the MSHA. 

2.3.2.5 LIGHTING FOR NIGHTTIME OPERATIONS 

Lighting during nighttime operations would likely consist of one to six portable light towers, four to six 
fixed-position light poles, and equipment lighting. Portable light towers would be diesel powered with 
four lights (1,000 watts each) per tower. Each portable light tower would be approximately 30 feet tall 
and would be moved in accordance with the mining sequence. Fixed position light poles would consist of 
one 250-watt lamp per pole and would be permanently located near the centralized mine facilities. Lamps 
on portable light towers and fixed-position light poles would be oriented approximately 30 degrees from 
the horizontal down toward the ground. Equipment lighting would come from head lights, brake lights, 
and other safety lighting on the heavy equipment used for mining operations. The following is an estimate 
of ranges for the quantity of equipment that may be used during nighttime operations: 

• Shovels or other loaders: 1–2 
• Backhoes/front-end loaders: 1–3 
• Bulldozers: 2–5 
• Haul trucks: 3–10 
• Graders: 1–2 

• Light vehicles: 2–6 
• Mechanic trucks: 1–4 
• Fuel trucks: 1–2 
• Water trucks: 1–2 

In addition, miscellaneous lighting such as interior building lights and flashlights would commonly be 
used at the site. 
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2.3.2.6 POWER GENERATION 

Electrical power generation for mining operations would be supplied through a combination of diesel 
generators. Fixed position, heavy equipment operations located at the centralized facilities (hopper, feeder 
breaker, conveyor belt, crusher, stacker, and truck feeder) would require 2–3 megawatts (mW) of power 
supplied by one generator. An additional generator would likely be required on-site as a backup in the 
event that prolonged generator maintenance or repair renders another generator temporarily unusable. 
Additional power (500 kilowatts to 1 mW) would be required for offices, fixed position light poles, 
maintenance shop, equipment wash bay, etc. One generator would be used to supply this power.  

The generator configuration and precise specifications would be determined at the time of permitting and 
detailed mine planning if the tract is offered for lease. All generators would use ultra-low sulfur diesel 
fuel (15 parts per million [ppm] of sulfur) and be equipped with EPA Tier 4 emissions controls. Generator 
mufflers would be construction grade (reducing noise emissions approximately 15 decibels [dB]), 
residential grade (reducing noise emissions approximately 25 dB), or critical grade (reducing noise 
emissions approximately 35 dB). Underground mining could require additional generating capacity, but 
what is analyzed is what is reasonably foreseeable. 

Electrical power from existing or upgraded local power systems could be an alternative power source but 
would be analyzed separately if determined to be pursued. Obtaining power from existing or upgraded 
local power systems is not considered reasonably foreseeable at this time (see Section 2.7.2.3, Power 
Generation Options). 

2.3.2.7 HAZARDOUS MATERIALS AND HAZARDOUS AND SOLID WASTE  

Potentially hazardous materials anticipated to be used or produced during the implementation of the 
Proposed Action fall into the following categories: 

• Liquid wastes 
• Fuels: gasoline (potentially containing benzene, toluene, xylene, methyl tert-butyl, ether, and 

tetraethyl lead) and diesel fuel 
• Coolants and antifreezes 
• Lubricants: grease (potentially containing complex hydrocarbons and lithium compounds) and 

motor oil 
• Paints  
• Solvents 
• Solid wastes 

Solid waste that would be produced at the surface-support facilities and throughout the tract may include 
floor sweepings, shop rags, lubricant containers, welding rod ends, metal shavings, worn tires, packing 
material, used filters, and office and food wastes. Portable toilets would be provided for mine employees 
near areas of active mining and reclamation. Waste from these would typically be removed by a portable 
toilet service company according to a regular schedule. Permanent toilet facilities would be located at the 
surface support facilities. These would involve sealed containment tanks (as opposed to septic systems) 
pumped as necessary to remove wastes.  

Maintenance and major oil changes for most moveable equipment would take place inside the 
maintenance shop. Used oil would be contained and disposed of or recycled in accordance with guidelines 
administered by the Utah Department of Environmental Quality’s (UDEQ’s) Division of Solid and 
Hazardous Waste. Mobile fuel trucks would be used to service and fuel mine equipment in the tract, as 
appropriate. All fuel storage facilities and equipment would be constructed and operated in accordance 
with all applicable state and federal regulations. 
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All solid and liquid wastes would be contained, stored, and disposed of in accordance with applicable 
local, state, and federal rules and regulations. Specific containment, storage, and disposal techniques 
would depend on the type and quantity of waste according to applicable rules and regulations. Typically, 
nonhazardous solid and liquid waste would be contained on-site in dumpsters and transported periodically 
to a landfill. Any hazardous solid or liquid wastes would typically be separated and stored in 
appropriately labeled (according to type of waste) barrels that meet the requirements in the Resource 
Conservation and Recovery Act. Barrels would typically be stored temporarily under cover before being 
hauled to a hazardous waste disposal facility. A spill prevention plan and other plans would also be 
required (see Table 2.6.1 in Section 2.6.1.9). 

2.3.2.8 NORMAL OPERATING HOURS 

Under the Proposed Action, it is anticipated that mining operations would occur 24 hours per day, five to 
seven days per week, and 52 weeks per year. The total number of operating days per year would be 
approximately 260–365.  

2.3.2.9 SIGNAGE 

To facilitate health and safety requirements to the general public, all public access would be restricted and 
precluded in the tract for the life of the mining operation. An entrance identification sign would be posted 
and maintained at all major entrances into the area. The signs would contain the name, address, and 
telephone number of the operator, the name of the local authorized agent, the DOGM permit number of 
the operation, and notification of restricted access. Safety signs for the public would be used where 
appropriate. 

2.3.2.10 ESTIMATED EMPLOYMENT REQUIREMENTS 

Under the Proposed Action, at maximum production, approximately 160 workers would be required to 
conduct mining operations. Approximately 100 of these workers would be employed at the tract and 
would be conducting mining operations. The remaining 60 workers would be engaged in transporting 
mined coal from the tract to market. It is assumed that mine employees would come primarily from Alton 
and surrounding towns located within approximately one to two hours (driving time) of the tract. These 
would include Kanab, Mt. Carmel, Orderville, Glendale, Hatch, Panguitch, Circleville, Kingston, 
Junction, Cedar City, Tropic, Enoch, Parowan, Paragonah, La Verkin, Hurricane, Henryville, and 
Escalante. Mine employees would be expected to commute to and from the work site using their private 
vehicles. No housing would be provided for mine employees at or near the tract. 

2.3.2.11 TRAFFIC ESTIMATES 

Under the Proposed Action, there would be an estimated 153 trucks travelling daily to and from the tract 
and reasonably foreseeable coal loadout location (the transportation route and loadout location are 
described in Section 2.6.4 Reasonably Foreseeable Coal Loadout Location and Transportation Route). 
Loaded trucks, specifically designed to reduce loss of coal dust and larger coal particles while traveling, 
would carry approximately 42 tons of coal each. 

Traffic would also be generated from employee commuting and service operations. Employees would 
commute from their homes to the tract according to the normal operating hours detailed in Section 
2.3.2.8. Service operations would include delivery of diesel fuel and machine and equipment parts (daily 
or weekly), servicing of portable toilets (weekly or biweekly), servicing of permanent toilet facilities 
(monthly or bimonthly), removal of waste oil (weekly or biweekly), and incidental service operations 
such as delivery of office supplies (biweekly or monthly) as necessary. 
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2.3.2.12 KANAB FIELD OFFICE ROUTE 116 RELOCATION 

To comply with the rules and regulations of SMCRA, portions of KFO Route 116 in the tract would need 
to be relocated so that no surface disturbance occurs within 100 feet on either side of the outside line of 
the road. Relocation of the road would allow the successful bidder to mine in-place coal reserves 
currently underlying portions of the road and the 100-foot buffer zone on either side of the road. This EIS 
analysis assumes that an agreement to relocate the road would be reached if the BLM decides to hold a 
competitive lease sale for the tract. The lessee would be responsible for road relocation. Mining would be 
feasible without relocating KFO Route 116; however, the total amount of recoverable coal would be 
reduced if KFO Route 116 were not relocated. 

Under the Proposed Action, KFO Route 116 would be relocated, wherever possible, in the tract to a no-
coal or recovered coal zone. While relocating the road to the no-coal zone or the recovered coal zone, the 
road would be sited to avoid disturbances to cultural resources, wetlands, floodplains, stream channels, 
and intact sagebrush stands wherever possible. Where it is not possible to avoid disturbances to these 
areas, mitigation measures would be prescribed. Access for and impacts to private landowners would also 
be considered while relocating the road. Under the Proposed Action, the northwest portion of the tract 
(Block NW) would contain a 0.8-mile stretch of KFO Route 116. It is assumed that this stretch of the road 
would be relocated onto previously mined surface in this portion of the tract, according to the mining 
sequence. It is also assumed that relocation of KFO Route 116 would be temporary and that it would be 
replaced in the approximate original (current) roadbed following mining. 

2.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Under Alternative C, the Alton Coal Tract would be modified to exclude Block NW (see Map 2.2). 
Further, certain mining activities in the south portion of the tract (Block S) would be subject to seasonal 
restrictions to reduce impacts to the local Greater Sage-Grouse population (hereafter generally referred to 
as sage-grouse). Under Alternative C, the modified tract would be offered for a competitive lease sale, 
subject to lease stipulations developed for the tract. The boundaries of the modified tract and the area 
where seasonal restrictions would be required would be reasonably consistent with the configuration and 
information shown in Map 2.2. 

Consistent with the purpose and need for the federal action, the intent of Alternative C is to resolve, in 
part or in full, the following: issues related to the local sage-grouse population, noise, and visual impacts 
to the town of Alton, and issues related to conflicting land uses (agriculture versus surface mining). As 
discussed in the environmental impacts analysis in Chapter 4, Alternative C may also reduce impacts to 
other resources such as springs and surface waters, wetlands, wildlife, soils, public health and safety, 
paleontological resources, cultural resources, and vegetation.  

The BLM is also evaluating a potential modification to Alternative C that would eliminate the seasonal 
timing restrictions on Block S of the tract. Removing the restrictions would increase the maximum 
economic recovery of the coal resources present in the tract while staying within applicable legal and 
regulatory limits in terms of potential impacts. The BLM is considering such a modification to avoid 
potential exceedances of NAAQS for PM10, which were detected in the air resources analysis (see Section 
4.3). Consideration of such an alternative is feasible because provisions of the sage-grouse mitigation plan 
and the exclusion of Block NW (which is used by sage-grouse in the Panguitch population) potentially 
make seasonal timing restrictions unnecessary to adequately reduce impacts to sage-grouse from leasing 
and mining activities. This modification did not necessitate the development of a separate alternative 
because the impacts of mining Block S absent such seasonal restrictions are already analyzed under the 
Proposed Action. For purposes of comparison, the analysis of impacts under Alternative C in this SDEIS 
retains those restrictions, giving the BLM the flexibility to impose them in any final decision. 
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2.4.1 Location and Overview 
The modified tract would encompass approximately 3,173 acres, of which approximately 2,280 acres are 
federal surface and mineral estate and 893 acres are split estate; private surface estate and federal mineral 
estate (Map 2.2 depicts private and BLM surface in the modified tract). As under the Proposed Action, 
not all surface estates, private or federal, have coal reserves underlying them (Map 2.2 also depicts the 
approximate extent of the coal line in the tract). The legal description of the modified tract under 
Alternative C is in Table 2.4.1. The land description and acreages are based on the BLM Status of Public 
Domain and Mineral Titles approved Coal Plats as of August 21, 2002 and July 28, 2006. 

Under Alternative C, recoverable portions of in-place coal reserves would be mined over approximately 
21 years using surface-mining methods where the depth of overburden is approximately 200 feet or less, 
and using underground methods (development mining, longwall mining, and/or room and pillar mining) 
where the depth of overburden exceeds approximately 200 feet. The choice of mining method, however, 
can vary from the 200-foot overburden threshold depending on the coal thickness, overburden type, 
overburden (highwall) stability, underground mining techniques available, operating and capital costs, 
and coal market economics. Approximately 2 million tons of coal per year would be mined once topsoil 
stockpiling and initial overburden removal have occurred. Reclamation would be concurrent with mining 
over the course of the estimated 21-year life of the mine and would be followed by a potential 10-year 
reclamation and revegetation monitoring period. Although some reclamation of the final mining areas 
would be concurrent with development of new mining areas, due to seasonal timing design features 
developed as part of the alternative design, an additional mining area with concurrent reclamation would 
be developed under Alternative C for Block S of the tract. The length of time between surface disturbance 
initiation of the mining process and concurrently occurring reclamation activities would be extended for 
some pits until final mining occurs. An additional pit would remain disturbed and available for 
development while seasonal mining occurs on Block S. 

Table 2.4.1. Legal Description of the Modified Alton Coal Tract under Alternative C 

Legal Description* Surface Owner† Acres 

Township 39 South, Range 5 West, Salt Lake Meridian, Utah   

Section 7, SE ¼SW¼, S½SE¼ 3 122 

5 7 

Section 18, lots 3 and 4, E½, E½W½ BLM 357 

3 42 

16 158 

17 3 

Section 19, lots 1 through 4, NE¼, E½W½, N½SE¼, SE¼SE¼ BLM 472 

1a 120 

Section 20, lots 4 and 5, N½SW¼ BLM 47 

1a 111 

Section 30, lots 2 through 4, SW¼NE¼, SE¼NW¼, E½SW¼, W½SE¼ BLM 338 

1a 13 

Section 31, lots 1 through 3, NE¼, E½NW¼, NE¼SW¼, N½SE¼  BLM 471 
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Table 2.4.1. Legal Description of the Modified Alton Coal Tract under Alternative C 

Legal Description* Surface Owner† Acres 

Township 39 South, Range 6 West, Salt Lake Meridian, Utah   

Section 13, SE¼ BLM 160 

Section 24, NE¼, N½NW¼, SE¼NW¼, E½SW¼, N½SE¼, SE¼SE¼ BLM 159 

11 4 

12 313 

Section 25, E½NE¼, SW¼NE¼, SE¼ BLM 276 

Error‡   5 

Total Private  893 

Total BLM  2,280 

Total LBA  3,178 
* Based on the BLM Status of Public Domain Land and Mineral Titles approved Coal Plats as of August 21, 2002, and July 28, 2006. 
† Where the BLM is the surface owner of the parcel, this is explicitly noted. Private surface owners are numbered rather than identified by name due 
to privacy concerns. 
‡ The acreages above were calculated using ESRI ArcGIS 9.2 and NAD 1983 UTM Zone 12N coordinate system. The BLM shapefile of coal 
ownership is georeferenced (in NAD 1983 UTM Zone 12N), but is not survey accurate. ACD provided a hardcopy map (with surface ownership and 
section boundaries), which was scanned and georeferenced to section corners visible on USGS 7.5-minute topographic maps. Polygons were then 
digitized to encompass/represent each of the legal descriptions above using the BLM shapefile, ACD's georeferenced map, and the USGS 7.5-
minute topographic map as references while digitizing. All acreages are approximate and have not been verified by ground surveys. The error is 
largely a result of the disparate sources for boundary data. Additionally, the ownership lines from the map provided by ACD do not align well in all 
locales with the BLM boundary. This suggests that one or both of these datasets are approximate and is another potential source of error. 

BLM independently evaluated the coal resources included in the tract. They estimate that under 
Alternative C, the tract includes approximately 52.1 million tons of in-place coal and that an estimated 
39.2 million tons of coal would be recoverable from the tract. BLM estimates that in areas where coal 
would be mined by surface-mining methods, approximately 90% of the estimated in-place coal reserves 
would be recoverable. However, in those portions of the tract that must be mined by underground mining 
methods, approximately 50% of the in-place coal reserves would be recoverable. These percentage 
recovery estimates are based on assumptions regarding the depth to which the use of surface-mining 
methods is feasible and the extent of the no-coal zone. 

2.4.2 Preliminary Mine Plan 
This section describes, on a conceptual level, the MRPs that would be used to mine and reclaim lands in 
the tract under Alternative C. The conceptual MRPs described here are not final plans but represent RFD 
for use in analyzing the potential environmental consequences of issuing a lease for the tract. 

Post-mine reclamation, water requirements, blasting, lighting for nighttime operations, power generation, 
hazardous materials and hazardous and solid waste, normal operating hours, signage, estimated 
employment requirements, and traffic estimates would be the same under Alternative C as under the 
Proposed Action. Therefore, these components of the preliminary mine plan for Alternative C are not 
described below (see Sections 2.3.2.1–2.3.2.12 for these descriptions).  

2.4.2.1 MINING METHODS AND MINE FACILITIES 

It is anticipated that approximately 1,662 acres of surface disturbance would occur in the tract under 
Alternative C. Of this, 1,454 acres would be the result of surface-mining operations (pit disturbance). 
Centralized facilities associated with mining activities on the tract would be located in the same area, 
occupy the same acreage (36 acres), and include the same items as the Proposed Action (see Section 
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2.3.2.1; see Maps 1.2 and 2.2). Dispersed facilities necessary to conduct mining operations would also be 
the same as the Proposed Action (see Section 2.3.2.1), including avoidance criteria, though acres (135 
acres) of disturbance would differ due to the differing size of the tract. Underground mining would occur 
on approximately 613 acres in the northeast section of the tract (see footnote 4 above for additional 
information on acreage of underground mining).  

Mining methods employed under Alternative C would be the same as those under the Proposed Action 
(see Section 2.3.2.1). However, due to seasonal timing restrictions described in Section 2.4.2.3 (Sage-
grouse Timing Restrictions), and as a result of the need for two simultaneously open pits (one “idle” [in 
Block S] during the period of the timing restriction and the other active [in another block of the tract] with 
the idle and active pits switching during the period where the timing restriction does not apply), 
Alternative C would likely involve a greater quantity of heavy equipment and an external overburden 
disposal area (EODA) occupying approximately 40–60 acres (depending on mining sequence) located on 
BLM-administered land. The EODA is an area where overburden, after excavation, is permanently 
stockpiled. It is often required when a new pit is opened that is not adjacent to an existing pit into which 
overburden would otherwise be placed as part of the concurrent mining and reclamation process. At any 
one time, active and suspended (due to seasonal timing restrictions) mining operations (open surface-
mining pits from which coal is being removed, areas where topsoil and overburden are being removed, or 
both) would involve an estimated 240 acres (two pits). The depth of open pits from which coal is being 
removed would be up to approximately 200 feet, and highwall length would be up to 600 feet. An 
additional 240 acres or more would be in some stage of reclamation (overburden replacement and top-
soiling, grading to approved PMT, or seedbed beginning).The UAC R645-301-553 requires rough 
backfilling and grading to follow coal removal by not more than 60 days or 1,500 linear feet; although, 
additional time may be granted if it can be demonstrated in a detailed written analysis that additional time 
is necessary. 

2.4.2.2 KANAB FIELD OFFICE ROUTE 116 RELOCATION 

As under the Proposed Action, to comply with the rules and regulations of SMCRA, portions of KFO 
Route 116 in the tract would need to be relocated so that no surface disturbance occurs within 100 feet on 
either side of the outside line of the road. Relocation of the road would allow the successful bidder to 
mine in-place coal reserves currently underlying portions of the road and the 100-foot buffer zone on 
either side of the road. This EIS analysis assumes that an agreement with Kane County to relocate the 
road would be reached if the BLM decides to hold a competitive lease sale for the tract. The lessee would 
be responsible for the costs of road relocation. Mining would be feasible without relocating KFO Route 
116; however, the total amount of recoverable coal would be reduced if KFO Route 116 were not 
rerouted. 

Under Alternative C, as under the Proposed Action, KFO Route 116 would be relocated, wherever 
possible, in the tract in the no-coal zone or the recovered coal zone. While relocating the road to the no-
coal zone or the recovered coal zone, the road would be sited to avoid disturbances to cultural resources, 
wetlands, floodplains, stream channels, and intact sagebrush stands wherever possible. Where it is not 
possible to avoid disturbances to these areas, mitigation measures would be prescribed. Access for and 
impacts to private landowners would also be considered while relocating the road. It is assumed that 
relocation of KFO Route 116 would be temporary and that it would be replaced in the approximate 
original (current) roadbed following mining. 

Unlike the Proposed Action, under Alternative C, road relocation (0.8 mile) would not be required for the 
stretch of KFO Route 116 that traverses Block NW because this portion of the tract is excluded from 
Alternative C (see Map 2.2).  
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2.4.2.3 SAGE-GROUSE TIMING RESTRICTIONS 

Under Alternative C, timing restrictions would be in place for Block S to reduce impacts to the local sage-
grouse population. Timing restrictions would prohibit active mining (and hence reduce associated impacts 
to sage-grouse) on this portion of the tract during a crucial period in the reproductive cycle of the species. 
Data show that a lek complex occurs partly on the tract and partly on adjacent private property, and that 
birds from this population use this portion of the tract during the nesting and brooding period. The 
location of the lek complex is described in more detail in Section 3.18.3.5.1. Under this alternative, no 
mining, mine-related, or surface-disturbing activities would be allowed within 0.5 mile of an active lek 
location during the lek establishment and strutting period (February 15–March 15). Likewise, no surface-
disturbing activities would be allowed under this alternative on Block S during the local sage-grouse's 
strutting, nesting, and brooding period (March 15–July 15). This timing restriction would likely alter 
mining activities as compared to the Proposed Action. The KFO RMP (BLM 2008b) contains surface use 
stipulations that 1) prohibit surface-disturbing activities within 2 miles of a Greater Sage-Grouse lek in 
the nesting and brooding habitat from March 15 to July 15; 2) prohibit surface-disturbing activities within 
0.5 mile of a Greater Sage-Grouse lek site; and 3) prohibit surface-disturbing activities in Greater Sage-
Grouse winter habitat from December 1 to March 14. As noted in Chapter 1, an amendment to the KFO 
RMP is currently pending, which could change some or all of these restrictions. Before making a leasing 
decision, the BLM will have to verify that any terms in the lease are consistent with the applicable 
requirements of the RMP. It should be noted that if mining activities are not allowed within 2 miles of the 
Alton–Sink Valley lek, it would be economically unviable to mine the tract. Under the existing KFO 
RMP, it is possible to obtain an exception, modification, or waiver from these requirements. The BLM 
would have to verify the availability of such an exception, modification, or waiver before any decision to 
lease. For the purpose of analysis in this EIS, it is assumed that an exception, modification, or waiver 
could be granted. Such an exception, modification, or waiver of these stipulations would eliminate no 
surface occupancy protections within 0.5 mile of sage-grouse leks, allow surface-disturbing activities 
within 2 miles of sage-grouse leks from March 15 to July 15, and allow surface-disturbing activities in 
sage-grouse wintering habitat from December 1 to March 14. Alternative C, which was carried forward 
for detailed analysis, uses a 0.5-mile buffer around the lek to allow some mining to take place in the tract. 

2.5 Alternative K1: Reduced Tract Acreage 
In the DEIS, the BLM eliminated Alternative K1 from detailed analysis. However, based on public 
comments on the DEIS, the BLM has decided to consider Alternative K1 in detail in this SDEIS. Under 
Alternative K1, the Alton Coal Tract would be modified to exclude Block NW and Block S (see Map 
2.3). Under this alternative, the modified tract would be offered for lease at a sealed-bid, competitive 
lease sale, subject to lease stipulations developed for the tract. The boundaries of the modified tract would 
be reasonably consistent with the configuration shown in Map 2.3. 

Consistent with the purpose and need for the federal action, the intent of Alternative K1 is to resolve, in part 
or in full, the following: issues related to the local Greater Sage-Grouse population, noise and visual impacts 
to the town of Alton, and issues related to conflicting land uses (agriculture versus surface mining). 
Alternative K1 may also reduce impacts to other resources such as springs and surface waters, wildlife, 
soils, public health and safety, paleontological resources, cultural resources, vegetation, and air quality.  

2.5.1 Location and Overview 
The modified tract would encompass approximately 2,114 acres, of which approximately 1,227 acres are 
federal surface and mineral estate and 887 acres are split estate (private surface and federal mineral 
estate). As under the other action alternatives, not all surface estates, private or federal, have coal reserves 
underlying them. The legal description of the modified tract under Alternative K1 is in Table 2.5.1. The 
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land description and acreages are based on the BLM Status of Public Domain and Mineral Titles 
approved Coal Plats as of August 21, 2002 and July 28, 2006. 

Under Alternative K1, recoverable portions of in-place coal reserves would be mined over approximately 
16 years using surface-mining methods where the depth of overburden is approximately 200 feet, and 
using underground methods (development mining, auger mining, highwall mining, longwall mining, 
and/or room and pillar mining) where the depth of overburden exceeds approximately 200 feet. The 
choice of mining method, however, can vary from the 200-foot overburden threshold depending on the 
coal thickness, overburden type, overburden (highwall) stability, underground mining techniques 
available, operating and capital costs, and coal market economics. Approximately 2 million tons of coal 
per year would be mined once topsoil stockpiling and initial overburden removal have occurred. 
Reclamation would be concurrent with mining over the estimated 16-year life of the mine and would be 
followed by a potential 10-year reclamation and revegetation monitoring period.  

Table 2.5.1. Legal Description of the Modified Alton Coal Tract under Alternative K1 

Legal Description* Surface Owner† Acres 

Township 39 South, Range 5 West, Salt Lake Meridian, Utah   

Section 7, SE ¼SW¼, S½SE¼ 3 122 

 5 7 

Section 18, lots 3 and 4, E½, E½W½ BLM 357 

 3 42 

 16 158 

 17 3 

Section 19, lots 1 through 4, NE¼, E½W½, N½SE¼, SE¼SE¼ BLM 472 

 1a 120 

Section 20, lots 4 and 5, N½SW¼ BLM 47 

 1a 111 

   

Township 39 South, Range 6 West, Salt Lake Meridian, Utah   

Section 13, SE¼ BLM 160 

Section 24, NE¼, N½NW¼, SE¼NW¼, E½SW¼, N½SE¼, SE¼SE¼ BLM 159 

 11 4 

 12 313 

Section 25, NE¼NE¼  BLM 40 

Error‡   5 

Total Private  880 

Total BLM  1,235 

Total LBA  2,114 
* Based on the BLM Status of Public Domain Land and Mineral Titles approved Coal Plats as of August 21, 2002, and July 28, 2006. 
† Where the BLM is the surface owner of the parcel, this is explicitly noted. Private surface owners are numbered rather than identified by name due 
to privacy concerns. 
‡ The acreages above were calculated using ESRI ArcGIS 9.2 and NAD 1983 UTM Zone 12N coordinate system. The BLM shapefile of coal 
ownership is georeferenced (in NAD 1983 UTM Zone 12N), but is not survey accurate. ACD provided a hardcopy map (with surface ownership and 
section boundaries), which was scanned and georeferenced to section corners visible on USGS 7.5-minute topographic maps. Polygons were then 
digitized to encompass/represent each of the legal descriptions above using the BLM shapefile, ACD's georeferenced map, and the USGS 7.5-
minute topographic map as references while digitizing. All acreages are approximate and have not been verified by ground surveys. The error is 
largely a result of the disparate sources for boundary data. Additionally, the ownership lines from the map provided by ACD do not align well in all 
locales with the BLM boundary. This suggests that one or both of these datasets are approximate and is another potential source of error. 
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BLM independently evaluated the coal resources included in the tract. They estimate that under 
Alternative K1, the tract includes approximately 40.9 million tons of in-place coal, and that an estimated 
30.8 million tons of coal would be recoverable from the tract. BLM estimates that in areas where coal 
would be mined by surface-mining methods, approximately 90% of the estimated in-place coal reserves 
would be recoverable. However, in those portions of the tract that must be mined by underground mining 
methods, approximately 50% of the in-place coal reserves would be recoverable. These percentage 
recovery estimates are based on assumptions regarding the depth to which the use of surface-mining 
methods is feasible and the extent of the no-coal zone. 

2.5.2 Preliminary Mine Plan 
This section describes, on a conceptual level, the MRPs that would be used to mine and reclaim lands in 
the tract under Alternative K1. The conceptual MRPs described here are not final plans but represent RFD 
for use in analyzing the potential environmental consequences of issuing a lease for the tract. 

Post-mine reclamation, water requirements, blasting, lighting for nighttime operations, power generation, 
hazardous materials and hazardous and solid waste, normal operating hours, signage, estimated 
employment requirements, and traffic estimates would be the same under Alternative K1 as under the 
Proposed Action. Therefore, these components of the preliminary mine plan for Alternative K1 are not 
described below (see Sections 2.3.2.1–2.3.2.12 for these descriptions).  

2.5.2.1 MINING METHODS AND MINE FACILITIES 

It is anticipated that approximately 1,012 acres of surface disturbance would occur on the tract under 
Alternative K1. Of this, 869 acres would be the result of surface-mining operations (pit disturbance). 
Centralized facilities associated with mining activities on the tract would be located in the same area, 
occupy the same acreage (36 acres), and include the same items as the Proposed Action (see Section 
2.3.2.1; see Maps 1.2 and 2.2). Approximately 92 acres of dispersed facilities would be needed under 
Alternative K1, as opposed to 160 acres of dispersed facilities under the Proposed Action. Underground 
mining would occur on approximately 613 acres in the northeast section of the tract (see footnote 4 above 
for additional information on acreage of underground mining).  

Mining methods employed under Alternative K1 would be the same as those under the Proposed Action 
(see Section 2.3.2.1).  

2.5.2.2 KANAB FIELD OFFICE ROUTE 116 RELOCATION 

As under the Proposed Action, to comply with the rules and regulations of SMCRA, portions of KFO 
Route 116 in the tract would need to be relocated so that no surface disturbance occurs within 100 feet on 
either side of the outside line of the road. Relocation of the road would allow the successful bidder to 
mine in-place coal reserves currently underlying portions of the road and the 100-foot buffer zone on 
either side of the road. This EIS analysis assumes that an agreement with Kane County to relocate the 
road would be reached if the BLM decides to hold a competitive lease sale for the tract. The lessee would 
be responsible for the costs of road relocation. Mining would be feasible without relocating KFO Route 
116; however, the total amount of recoverable coal would be reduced if KFO Route 116 is not rerouted. 

Under Alternative K1, as under the Proposed Action, KFO Route 116 would be relocated, wherever 
possible, in the tract in the no-coal zone or the recovered coal zone. While relocating the road to the no-
coal zone or the recovered coal zone, the road would be sited to avoid disturbances to cultural resources, 
wetlands, floodplains, stream channels, and intact sagebrush stands wherever possible. Where it is not 
possible to avoid disturbances to these areas, mitigation measures would be prescribed. Access for and 
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impacts to private landowners would also be considered while relocating the road. It is assumed that 
relocation of KFO Route 116 would be temporary and that it would be replaced in the approximate 
original roadbed following mining. 

Unlike the Proposed Action, under Alternative K1, road relocation (2 miles) would not be required for the 
stretches of KFO Route 116 that traverse Block NW and Block S because these portions of the tract are 
excluded from the tract configuration under Alternative K1 (see Map 2.3).  

2.6 Management and Considerations Common to Each 
Action Alternative 

A number of management prescriptions and other considerations are common to each action alternative. 
These items are common to each action alternative for one or more of the following reasons: 1) they are 
already required by law or regulation for purposes of leasing and/or mining; 2) they are BMPs or 
management techniques that could be readily applied to reduce impacts regardless of alternative; 3) they 
were developed to address issues specific to the tract and could be readily applied to reduce impacts 
regardless of alternative; 4) they pertain to actions and/or plans already occurring and/or over which BLM 
has no jurisdiction; and 5) they pertain to BLM decisions related to the tract that are independent of 
decisions with respect to the Proposed Action, Alternative C, or Alternative K1 (i.e., BLM decisions 
regarding the Proposed Action, Alternative C, or Alternative K1 would not necessitate changes to 
decisions related to these items and vice versa).  

Management and considerations common to each action alternative that are discussed in this section 
consist of  

• permits, approvals, regulatory compliance, mitigation, and monitoring (Section 2.6.1) 
• other roads in the tract (Section 2.6.2); 
• potential short haul routes (Section 2.6.3); and 
• reasonably foreseeable coal loadout location and transportation route (Section 2.6.4). 

2.6.1 Permits, Approvals, Regulatory Compliance, Mitigation, and 
Monitoring 

There are certain permits, approvals, and regulatory compliance, mitigation, and monitoring measures that 
would be required under the action alternatives. These are related to 1) compliance with existing local, 
state, and federal rules and regulations with respect to surface coal mining and 2) special mitigation and 
monitoring requirements (i.e., design features) developed for the tract. See Table 1.5.1 in Chapter 1 and 
Table 2.6.1 below for a summary of permits, approvals, and regulatory compliance requirements for the 
successful bidder. 

2.6.1.1 LEASES 

A federal coal lease would be required of the lessee to access and remove coal from the tract. Under all 
action alternatives, the surface ownership of the tract is mixed (federal and private). The successful bidder 
would need to obtain private surface lease agreements from private surface owners to access leased 
federal coal reserves underlying private surface owners’ lands. Tables 2.3.1, 2.4.1, and 2.5.1 (see Sections 
2.3.1, 2.4.1, and 2.5.1) identify the number of private landowners and the acreage of private surface by 
legal description for the Proposed Action, Alternative C, and Alternative K1, respectively. 
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2.6.1.2 MINE PERMIT 

As previously discussed in Chapter 1, the issuance of a lease for the BLM-administered lands is a 
prerequisite for mining, but is not the enabling action that would allow mining to commence. The 
successful bidder would need to submit an application package (the PAP) to DOGM to obtain a permit to 
mine federal coal from the tract. DOGM reviews the PAP to ensure that it complies with the approved 
State of Utah permanent SMCRA program and other statutes. If it does comply, DOGM issues the 
applicant a permit to conduct site-specific surface coal mining operations. The approved permit to mine, a 
MRP, would define the operator’s comprehensive MRP. All aspects of the MRP are developed in 
coordination with DOGM and other federal, state and local agencies. The MRP serves as a platform for 
the development of air quality, water quality and appropriation, and wetland and stream alteration permits 
potentially required from state and federal agencies. In addition to comprehensive resource assessment 
and evaluation, the MRP includes resource protection and mitigation measures and criteria for 
reclamation development and success. Some of these resource protection and mitigation measures are 
identified in this EIS analysis, though others may be identified in the permitting process. Reclamation 
requirements and criteria are identified in this EIS analysis as well. Utah’s coal mining permit 
requirements are detailed in UAC R645 (see footnote 5 in Section 2.3.2.2).  

2.6.1.3 RESOURCE RECOVERY AND PROTECTION PLAN 

The MLA requires that before conducting any federal coal development or mining operations on a federal 
coal lease, the operator must submit a R2P2 for review by the BLM, OSM, and DOGM. BLM, OSM, and 
DOGM recommend approval to the Assistant Secretary of the DOI, Lands and Minerals Management. 
Following these recommendations and MLA determinations, the Assistant Secretary approves the R2P2. 
Subsequent approvals of minor R2P2 modifications would be issued by the BLM unless the OSM 
determines that the modification is not minor and requires further approval by the Assistant Secretary (30 
CFR 746.18). 

The R2P2 would describe how the operation would meet the MLA requirements for due diligent 
development, production, resource recovery and protection (i.e., effective recovery of the federal coal 
reserves), continued operation, maximum economic recovery, and compliance with the rules detailed in 
43 CFR 3480 for the life of the mine. The successful bidder would mine the leased tract according to the 
approved plan, respective lease terms, and appropriate rules and regulations.  

2.6.1.4 AIR QUALITY 

An air quality permit would be required from the UDAQ. The permit would address allowable particulate 
and other emission levels and would stipulate mechanisms to be used to control emissions. As part of the 
air quality permit a dust control plan would be developed and implemented. 

Continuous ambient air monitoring for PM10, NO2, and visibility would be required as a design feature 
and would be conducted according to the adaptive management strategy described in Section 4.3.1.1. The 
adaptive management strategy is designed to detect and address monitored air quality and air quality–
related values (AQRV) degradation that can reasonably be attributed to emissions originating from mine 
activities on the tract. It would consist of targeted air monitoring, the refining of air quality analyses or 
modeling assessments as needed to determine whether an air quality or AQRV deterioration is reasonably 
attributable to mine operations, and the implementation of additional environmental protection and 
mitigation measures if necessary.  
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2.6.1.5  WATER QUALITY AND APPROPRIATION 

The Utah Division of Water Quality would review the storm discharge permit application (Utah Pollution 
Discharge Elimination System [UPDES] section of the PAP), and if the plan conforms and complies with 
applicable rules and regulations, specific environmental permits would be issued. The Utah State 
Engineer’s Office would review specific applications to install monitoring and production wells, and 
would issue permits and appropriations in accordance with the successful bidder’s needs and available 
water resources. Installation, use, and maintenance of monitoring and production wells would be at the 
mine operator’s expense. 

2.6.1.6 WETLAND AND STREAM CHANNEL ALTERATION 

In the event of a lease sale, as part of the mine permitting process, CWA Section 404 permit approval by 
the USACE would be required to authorize disturbances to jurisdictional wetlands. Likewise, 
modifications to Lower Robinson Creek (for placement of facilities), one or two road crossings of Lower 
Robinson Creek, and one or two road crossings of Kanab Creek (the number of crossings would depend 
on specific mining sequence and specific alignment of the rerouted KFO Route 116) would require stream 
alteration permits from the Utah State Engineer’s Office. The permit applications would be reviewed by 
USACE for compliance with applicable rules and regulations. Permits would be issued by the State of 
Utah if the application meets the criteria. 

Wetland and stream channel delineations were conducted on the tract by qualified wetland and stream 
channel delineators in May and June 2012 (Frontier Corporation USA 2012). Based on the results of the 
delineations, a preliminary jurisdictional determination (JD) was made by the USACE in November 2012 
(USACE 2012b). The USACE’s preliminary JD concludes that the tract contains the following potential 
waters of the U.S. regulated under Section 404 of the CWA (Map 2.4): 

• 53.95 acres of wetlands 
• 4.01 acres of open water 
• 9,110 linear feet of perennial stream channel 
• 17,629 feet of intermittent stream channel 
• 29,295 linear feet of ephemeral stream channel 
• 540 linear feet of road ditch 
• 2,440 linear feet or irrigation ditch 

Additional information related to wetland and stream channel features of the tract is provided in Section 
3.16. Potential impacts associated with these features of the tract from implementation of the alternatives 
are discussed in Section 4.16.  

2.6.1.7 GREATER SAGE-GROUSE 

In the event of a lease sale, the sage-grouse mitigation plan (see Appendix E) would be adopted as a 
design feature for any action alternative that is selected. The purpose of the sage-grouse mitigation plan is 
to describe the strategy for avoiding, reducing, and compensating for impacts to the sage-grouse 
populations potentially affected by leasing and mining the tract. The sage-grouse mitigation plan is 
intended to prevent mining activity surface disturbance from outpacing vegetation treatments aimed at 
increasing available habitat for sage-grouse. To ensure that mine disturbance does not outpace vegetation 
treatment, the sage-grouse mitigation plan would require that approximately 186.3 acres of initial 
vegetation treatment occurs in Block Sa prior to any surface-disturbing activities in the tract. Further, off-
tract vegetation treatment mitigation projects intended to comply with the 4:1 mitigation ratio are to be 
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completed no more than one year following the corresponding on-tract surface disturbance, though they 
may be completed on a more accelerated schedule. Vegetation treatments would be prioritized in areas of 
pinyon-juniper encroachment that have sagebrush understory and are near the tract and adjacent to 
occupied habitat. Vegetation treatments would also be required to use techniques that ensure suitable 
habitat, such as a lop-and-scatter approach to pinyon-juniper removal. 

The sage-grouse mitigation plan is also intended to address the BLM Washington Office IM 2012-043, 
which identifies the need to cumulatively maintain or enhance sage-grouse habitat. The sage-grouse 
mitigation plan complies with this IM by instituting the following requirements:  

• Avoiding habitat through the designation of limited-touch areas in sagebrush habitats in the tract  
• Enhancing Block Sa (comprising 186.3 acres) and the portions of Block S that have not yet been 

enhanced before mining activities begin 
• Requiring that Blocks S and NW are not be mined simultaneously so one would provide a refuge 

while the other is experiencing surface disturbances due to mining 
• Reclaiming in-tract sagebrush habitats to vegetation standards that would provide sage-grouse 

habitat in the long term 
• Providing a 4:1 ratio of mitigation acres to surface disturbance acres to increase available habitat 

in the analysis area in the short term 

The goals of the sage-grouse mitigation plan are as follows: 
• Offset habitat impacts of mining the tract, as identified through the EIS process, by implementing 

habitat management and vegetation treatment projects in the mitigation plan area.  
• Identify mitigation opportunities that reduce or remove threats under the five listing factors used 

by the USFWS to assess the status of ESA-listed and candidate species. A detailed discussion of 
these factors can be found in Endangered and Threatened Wildlife and Plants; 12-month 
Findings for Petitions to List the Greater Sage-Grouse (Centrocercus urophasianus) as 
Threatened or Endangered; Proposed Rule (50 CFR 17, Federal Register 75:13910–14014). 
These factors are as follows: 
o The presence of threatened destruction, modification, or curtailment of habitat or range, 

including urbanization, energy development, mining, fences, fire, invasive plants, pinyon-
juniper encroachment, climate change, and habitat fragmentation. 

o Overuse for commercial, recreational, scientific, or educational purposes, including hunting, 
bird watching, Native American religious use, and scientific studies 

o Disease and predation, including the potential for West Nile virus outbreaks, and increased 
predation. 

o Inadequacy of existing regulatory mechanisms at the local, state, federal, and international 
levels8. 

o Other natural or human-made factors affecting the species’ continued existence, including 
pesticides, contaminants, recreational activities, life history traits that may affect viability, 
and drought. 

o The key threats to sage-grouse in the mitigation plan area are increased predator populations, 
vegetation management (conflicting uses or lack of management), energy development, 
conifer encroachment and residential/commercial development (Frey et al. 2008; USFWS 
2013a), as described in Section 5 of this document. 

8 The findings were published on March 5, 2010. Since that time, regulatory mechanisms have been created to address threats to 
Greater Sage-Grouse, such as the sage-grouse conservation plan (UDWR 2013); a resolution passed by Kane County, Utah, on 
April 22, 2013, with the goal to protect, maintain, improve, and enhance Greater Sage-Grouse habitat in Kane County; and the 
BLM’s IM No. 2012-043, which was published on December 22, 2011, and ensures that interim conservation policies and 
procedures are implemented when field offices authorize or carry out activities on public land while the BLM develops and 
decides how to best incorporate long-term conservation measures for Greater Sage-Grouse into applicable land use plans. 
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• Establish potential mitigation project types and locations based on the availability of existing site-
specific sage-grouse population information (e.g., lek counts) and ecological condition 
information (e.g., habitat location and size, opportunity locations, and completed vegetation 
treatment locations). This site-specific information includes data gathered for the adjacent Coal 
Hollow Mine, which has been in operation since 2010. Monitoring data regarding sage-grouse 
population and activity have been gathered, and continue to be gathered, in association with this 
mine. The existing site-specific population information may not be conclusive, but it can be used 
to help inform project planning. 

• Ensure the short and long-term persistence of 
o the current southern-most population of Greater Sage-Grouse across the range of the species, 

and 
o suitable habitat to support that population. 

2.6.1.8 NIGHT SKY 

In the event of a lease sale, design features addressing potential impacts to night skies would be reflected 
in lease stipulations in the ROD. The purpose of these lease stipulations would be to reduce potential 
night sky impacts from artificial lighting used during mining activities. One design feature would require 
the development of a detailed mine lighting plan. In development of the mine lighting plan, further 
consultation will be required with NPS to fully examine techniques, technology/equipment, and 
mitigation measures available to effectively protect night sky quality, realizing technology may be 
improved at the time a lighting plan is developed, carrying forward an adaptive management approach. 
Such a lighting plan would allow the BLM and NPS to continue to monitor potential impacts to night sky 
from mining activities on the tract. Another design feature would require an initial lumens cap on all 
lighting on the tract. In the absence of a detailed mine plan, a maximum initial lumens cap of 3.15 million 
lumens was decided on to provide flexibility for a lessee to have adequate lighting for mine employee 
safety while still putting a limit on the amount of light potentially contributing to increased skyglow. 
Another design feature would require the use of full cut-off shields for all fixed-position light poles at 
centralized facilities. Full cut-off shields would reduce the amount of artificial lighting contributing to 
skyglow.  

2.6.1.9 DESIGN FEATURES, REGULATORY COMPLIANCE, MITIGATION, AND 
MONITORING 

Design features are environmental protection measures, actions, or practices that are part of the Proposed 
Action and all action alternatives and would be implemented by the lessee. They are described in this 
chapter and summarized as appropriate in the impacts analysis in Chapter 4. SMCRA and Utah State law 
require surface coal mines to collect extensive baseline information and to implement extensive 
monitoring programs and mitigation measures. Monitoring programs and mitigation measures that are 
required by regulation are essentially design features and are considered to be part of any action 
alternative for the tract. If BLM issues a lease, an approved PAP for mining operations on the tract would 
be required before mining operations could be conducted. The major mitigation and monitoring measures 
that are required by state or federal regulation are listed in Table 2.6.1. Some of these are also 
summarized in greater detail above (Sections 2.6.1.1 through 2.6.1.8). Those measures that are applicable 
to the mining operation under any action alternative would be implemented, as necessary, and they have 
been incorporated into the analysis. Lease stipulations would generally reflect the measures, actions, and 
practices identified as additional design features in Table 2.6.1, and would be applied to the lessee in the 
lease contract following issuance of the ROD. The design features identified in Table 2.6.1 have been 
incorporated into the analysis of the action alternatives. As described in the following paragraph, the 
BLM can also choose to adopt potential mitigation measures as lease stipulations in the lease contract 
following issuance of the ROD.  
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During the NEPA process, if there are impacts not addressed by the existing required measures (see Table 
2.6.1 and above), the BLM can require further mitigation measures, in the form of stipulations on the 
lease, within the limits of its regulatory authority. Potential mitigation measures include additional means, 
measures, or practices not incorporated into the Proposed Action or alternatives as design features that 
would further reduce or eliminate impacts. These mitigation measures are specific to resource sections 
and are considered following the impact analyses for each resource in Chapter 4. In general, the levels of 
mitigation and monitoring required for surface coal mining by SMCRA and Utah State law are more 
extensive than those required for other surface-disturbing activities; however, concerns may periodically 
be identified that are not normally monitored or mitigated under existing procedures. These concerns 
would be addressed by DOGM under the requirements of the ongoing five-year permit review process. 
DOGM is the permitting agency with primary regulatory authority over compliance and mitigation 
associated with the exploration, development, and reclamation of coal mining operations. The State of 
Utah and the DOI have entered into a cooperative agreement defining the scope of jurisdiction for DOGM 
(representing the State of Utah) and the OSM (representing the DOI) regarding issues such as funding, 
permit application and review, reclamation bonding, and enforcement matters (30 CFR 944.30). UDAQ is 
the permitting agency with end authority over air quality compliance and mitigation. Both DOGM and 
UDAQ would work with the BLM to ensure compliance with regulatory and other requirements.
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

AIR RESOURCES 

Federal, state, and local requirements • Monitor on-site air quality for PM10. 
• Monitor off-site ambient PM10. 
• Conduct on-site compliance inspections. 
• Periodically monitor airblast frequency levels (conducted by operator), establish ground vibration limits before blasting plan is approved and is 

monitored by seismograph or scaled-distance equation; and keep records of on-site blasting for three years. 
• Conduct dispersion modeling of mining plans for annual average particulate pollution impacts on ambient air. 
• Employ particulate pollution control technologies. 
• Employ work practices designed to minimize fugitive particulate emissions. 
• Use EPA-mandated or state-mandated best available control technology, which may include the following: 

o Watering or using chemical dust suppression (magnesium chloride [MgCl]) on haul roads and exposed soils 
o Promptly mulching and revegetating exposed soils 
o Using high efficiency baghouse dust collection systems or passive enclosure containment systems, or atomizers/foggers on the crusher, 

conveyor transfer, storage bin and train loadout, meeting a standard of 0.01 grain per dry standard cubic foot of exit volume 
o Watering of active work areas 
o Putting in place a reclamation plan to minimize surface disturbances subject to wind erosion; 
o Graveling of access roads with subsequent watering or chemical treatment for dust abatement to meet air quality standards 
o Limiting haul truck speeds  
o Limiting material drop heights for shovels 

• Implement measures to avoid exposing the public to NO2 from blasting clouds, including the following: 
o Notifying neighbors and employees at least 24 hours prior to initial blasting according to an approved blasting schedule 
o Publishing the blasting schedule in a newspaper at least 10 days prior to initial blasting, and distributing copies of the blasting schedule to 

local governments and public utilities and residents within 0.5 mile of the mining area (republishing every 12 months or more frequently if 
the schedule changes) 

o Notifying each person who resides or works within a 0.5-mile radius of the mining area of the blasting schedule and the meaning of the 
signals used in the blasting 

o Timing blasts to avoid temperature inversions and to minimize inconvenience to neighbors 
o Closing public roads, when appropriate, to protect the public 
o Minimizing blast sizes 
o Posting signs on all entrances to the permit area from public roads or highways 
o Incorporating any applicable air resources stipulations from the KFO RMP (BLM 2008b) 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

Additional design features • Use ultra-low sulfur diesel fuel in generators. 
• Use EPA Tier 4 emissions controls on generators. 
• Comply with adaptive management strategy negotiated between the BLM and NPS. 
• Do not permit surface mining where overburden depths exceed approximately 200 feet. 
• Conduct continuous ambient air monitoring for PM10, PM2.5, NO2, and visibility according to the adaptive management strategy. 
• Install fencing to restrict public access to active mining areas. 
• Require blasting provisions for wind speed, direction, and variability, plus provisions for public notifications/alerts during blasting events. 
• Require diesel oxidation catalysts on heavy equipment. 
• Implement a dust control plan.  
• See Table 4.3.1 for specific design features and project design assumptions. 

ALLUVIAL VALLEY FLOORS 

Federal, state, and local requirements • Identify all AVFs in or adjacent to the permit area (DOGM). 
• Determine significance to agriculture of all identified AVFs affected by mining (DOGM). 
• Protect downstream AVFs during mining. 
• Restore essential hydrologic function of all AVFs affected by mining. 
• Monitor to determine restoration of essential hydrologic functions of any declared AVFs. 
• Incorporate any applicable AVF stipulations from the KFO RMP.  

Additional design features • None identified at this time 

COAL 

Federal, state, and local requirements • Achieve maximum economic recovery of the coal resources in the tract (MLA and BLM coal leasing regulations). 
• Successful bidder inspections and reporting to the BLM. 
• Incorporate any applicable coal resources stipulations from the BLM-KFO RMP. 

Additional design features • None identified at this time 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

CULTURAL RESOURCES AND NATIVE AMERICAN CONCERNS 

Federal, state, and local requirements • Conduct Class I and III surveys to identify cultural properties on all state and federal lands and on private lands affected by federal 
undertakings. 

• Consult with the state historic preservation office (SHPO) to evaluate eligibility of cultural properties for the NRHP. 
• Consult with SHPO to evaluate effects of the federal action on historic properties. 
• Avoid or recover data from significant cultural properties identified by surveys, according to the approved historic properties treatment plan 

(HPTP). 
• Notify appropriate federal personnel if historic or prehistoric materials are uncovered during mining operations. 
• Instruct employees of the importance of and regulatory obligations to protect cultural resources. 
• Consult Native American tribes with known interest in this area of leasing action and request for help in identifying potentially significant 

religious or cultural sites. 
• Comply with Native American Graves Protection and Repatriation Act. 
• Monitor and mitigate according to the approved HPTP. 
• Incorporate any applicable cultural resources stipulations from the KFO RMP.  

Additional design features • Comply with stipulations of the programmatic agreement between the BLM-KFO, OSM, DOGM, and Utah State Historic Preservation Officer 
regarding the Alton Coal Tract LBA. 

GEOLOGY AND MINERALS 

Federal, state, and local requirements • Identify and selectively place or mix chemically or physically unsuitable overburden materials to minimize adverse effects to vegetation or 
groundwater. DOGM requires analysis in advance of mining to detect unsuitable overburden. 

• Restore topography to AOC as required by UAC R645-301-553.100. 
• Incorporate any applicable geological resources stipulations from the KFO RMP.  

Additional design features • Monitor areas susceptible to subsidence due to underground mining; notify DOGM and BLM within 24 hours of the formation of sinkholes; 
repair sinkholes through backfilling or grouting as required by UAC R645-301-553.100; and use barricades or fences where necessary to 
protect recreationists and wildlife from sinkholes. 

GROUNDWATER QUALITY 

Federal, state, and local requirements • Evaluate cumulative impacts to water quality associated with mining. 
• Replace existing water rights that are interrupted, discontinued, or diminished by mining with water of equivalent quality. 
• Monitoring wells serve to track water quality in overburden, coal, interburden, underburden, and backfill. 
• Do not materially damage the quality of water in underground water systems that supply AVFs (30 USC 1260(b)(5)(B); UAC R645-301-

731.100). 
• Minimize disturbances to the prevailing hydrologic balance at the tract and in associated off-site areas and to the quality of water in 

groundwater systems both during and after surface coal mining operations and during reclamation (30 USC 1265(b)(10); UAC R645-301-
731.100). 

• Incorporate any applicable groundwater quality stipulations from the KFO RMP. 

Additional design features • None identified at this time. 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

GROUNDWATER QUANTITY  

Federal, state, and local requirements • Evaluate cumulative impacts to water quantity associated with mining. 
• Replace existing water rights that are interrupted, discontinued, or diminished by mining with water of equivalent quantity.  
• Monitoring wells serve to track water levels in overburden, coal, interburden, underburden, and backfill. 
• Do not materially damage the quantity of water in underground water systems that supply AVFs (30 USC 1260(b)(5)(B); UAC R645-301-

731.100). 
• Minimize disturbances to the prevailing hydrologic balance at the tract and in associated off-site areas and to the quantity of water in 

groundwater systems both during and after surface coal mining operations and during reclamation (30 USC 1265(b)(10); UAC R645-301-
731.100). 

• Incorporate any applicable groundwater quantity stipulations from the KFO RMP.  

Additional design features • None identified at this time. 

HAZARDOUS AND SOLID WASTE  

Federal, state, and local requirements • Dispose of solid waste and sewage according to approved plans. 
• Store and recycle waste oil. 
• Maintain files containing Material Safety Data Sheets for all chemicals, compounds, and/or substances used during the course of mining and 

reclamation.  
• Ensure that all production, use, storage, transport, and disposal of hazardous materials is in accordance with applicable existing or hereafter 

promulgated federal and state government requirements. 
• Comply with emergency reporting requirements for releases of hazardous materials as established in the Comprehensive Environmental 

Response, Compensation, and Liability Act (or Superfund) of 1980, as amended. 
• Prepare and implement spill prevention control and countermeasure plans, spill response plans, inventories of hazardous chemical categories 

pursuant to Section 312 of the Superfund Amendments and Reauthorization Act of 1986, as amended. 
• Prepare emergency response plans. 
• Incorporate any applicable hazardous and solid waste stipulations from the KFO RMP.  

Additional design features • None identified at this time. 

LAND USE  

Federal, state, and local requirements • Suitably restore reclaimed areas for historic uses (grazing and wildlife). 
• Monitor controlled grazing prior to bond release evaluation (also see vegetation monitoring requirements). 
• Obtain a conditional use permit from Kane County to mine lands currently zoned as agricultural. 
• Incorporate any applicable land use stipulations from the KFO RMP. 
• Replace all damaged, disturbed, or displaced corner monuments (section corners, quarter corners, etc.), their accessories, and appendages 

(witness trees, bearing trees, etc.), or restore them to their original condition and location, or at other locations that meet the requirements of 
the rectangular surveying system per the standards and guidelines found in the Manual of Surveying Instructions, DOI. 

Additional design features • None identified at this time. 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

NOISE  

Federal, state, and local requirements • Protect employees and local members of the community from hearing loss. 
• Conduct MSHA inspections. 
• Incorporate any applicable noise stipulations from the KFO RMP. 

Additional design features • In the DOGM-approved mining plan, a blasting plan would be approved that is sensitive to noise impacts on wildlife, residents of the town of 
Alton, and points in Bryce Canyon National Park. The plan would be reviewed for comment by the BLM, USFWS, and UDWR before it is 
approved by the DOGM and before any blasting activity takes place. 

• Develop a noise monitoring and mitigation plan that addresses noise impacts on wildlife and residents of the town of Alton. 

PALEONTOLOGICAL RESOURCES  

Federal, state, and local requirements • Notify appropriate federal personnel if potentially significant paleontological sites (significant large vertebrate specimens) are discovered during 
mining, and halting mining in that portion of the mine until the specimen(s) can be collected with accepted scientific techniques.  

• Incorporate any applicable paleontological resources stipulations from the KFO RMP.  

Additional design features • Monitor spoils heaps in the active portion of the mine every five days during operations to locate and collect significant fossils as they appear. 
• Establish a fund (available through a competitive granting process to academic institutions, museums, federal, state, local, or other qualified 

parties) in the amount of $100,000 for research on the same types of resources on adjacent public lands. 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

SAGE-GROUSE  

Federal, State, and Local Requirements • See Section 1.7.1.2.2; for purposes of analysis in this EIS, it is assumed that an exception, modification, or waiver would be granted in the 
event of a lease. Lease stipulations detailed below would apply. 

• The Washington Office IM 2012-043 (BLM 2011c) identifies the need to “cumulatively maintain or enhance Greater Sage-Grouse habitat.” The 
IM requires the BLM to determine, in coordination with the respective state wildlife agency, whether the proposed leasing decision would likely 
have more than minor adverse effects to Greater Sage-Grouse and its habitat. 

• Incorporate any applicable sage-grouse stipulations from the KFO RMP.  

Additional Design Features • Comply with the requirements of the sage-grouse mitigation plan (see Appendix E). 
• Create or enhance nesting and brooding habitat on BLM-administered land in the tract in the no-coal zone (habitat creation/enhancement area 

identified as Block Sa in maps). 
• Following short- and medium-term mitigation and habitat reclamation measures, including the following: 

• Reclaiming to AOC and seeding with sagebrush and grasses based on approved ecological site descriptions 
• Protecting sagebrush stands in no-coal zones as habitat to the extent practicable 
• Locating centralized and dispersed facilities to create the least possible disturbance to sage-grouse and sage-grouse habitat 
• Clearing young juniper from intact sagebrush stands 
• Cutting back juniper woodlands surrounding intact sagebrush stands 

• On Block S of the tract, following long-term habitat reclamation measures, including the following: 
• Creating range sites based on approved ecological site descriptions (conditions for the growth of grasses, forbs, and sagebrush) 

for reclamation purposes 
• Planting bare root or potted sagebrush and bitterbrush transplants in identified sites to accelerate shrub reestablishment  
• Seeding/planting in the fall 

• Remove juniper and pinyon seedlings found in reclaimed areas until full release of the reclamation bond. 
• Conduct post-reclamation surveys for undesirable/ invasive plant species on biannual basis (spring and fall). 
• Begin monitoring in the next growing season after fall seeding/planting and monitor until reclamation goals are achieved. 
• Monitor reclamation sites to assess habitat reclamation success. 
• Monitor bird population (currently in the Alton area) throughout the year to assess bird survival, nest site and nest success, brood-rearing sites, 

and key winter habitat areas. 
• Conduct mosquito abatement in holding ponds and standing water to reduce the potential for transmission of West Nile Virus to sage-grouse. 

SOCIOECONOMICS  

Federal, State, and Local Requirements • Pay royalties and taxes as required by federal, state, and local regulations. 
• Survey and report to document volume of coal removed. 
• Incorporate any applicable socioeconomics stipulations from the KFO RMP.  

Additional Design Features • None identified at this time. 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

SOIL  

Federal, State, and Local Requirements • Salvage soil suitable to support plant growth for use in reclamation. 
• Protect soil stockpiles from disturbance and erosional influences. 
• Selectively place suitable topsoil on the graded backfill overburden surface to meet guidelines for vegetation root zones. 
• Order one soil survey to establish baseline conditions of fertility and soil type and to establish topsoil depth. 
• Sample regraded overburden for compliance with root zone criteria. Soil sampling of replaced topsoil would be used to determine amendments 

to be added prior to seeding. 
• Incorporate any applicable soil stipulations from the KFO RMP.  

Additional Design Features • None identified at this time. 

SURFACE WATER  

Federal, State, and Local Requirements • Build and maintain sediment control ponds or other devices during mining. 
• Restore approximate original drainage patterns during reclamation. 
• Restore stock ponds and playas during reclamation. 
• Conduct necessary UPDES storm water discharge permitting. 
• Monitor storage capacity in sediment ponds. 
• Monitor quality of discharges through the UPDES permit. 
• Monitor stream flow and water quality in selected springs in and adjacent to the tract. 
• Do not materially damage the quantity or quality of water in surface-water systems that supply AVFs (30 USC 1260(b)(5)(B); UAC R645-301-

731.100). 
• Minimize disturbances to the prevailing hydrologic balance at the tract and in associated off-site areas and to the quality and quantity of water 

in surface-water systems both during and after surface coal mining operations and during reclamation (30 USC 1265(b)(10); UAC R645-301-
731.100). 

• Incorporate any applicable surface water stipulations from the KFO RMP.  

Additional Design Features • None identified at this time. 

THREATENED, ENDANGERED, PROPOSED, AND CANDIDATE SPECIES  

Federal, State, and Local Requirements • Survey for threatened, endangered, proposed, and candidate species and their habitat. 
• Avoid disturbance of identified habitat for threatened, endangered, proposed, and candidate species (see above for sage-grouse). 
• Restore habitat for threatened, endangered, proposed, and candidate species in areas disturbed by mining. 
• See Wildlife Resource section below. 
• Conduct baseline and annual wildlife monitoring surveys. 
• Incorporate any applicable threatened, endangered, proposed, and candidate species stipulations from the KFO RMP. 

Additional Design Features • None identified at this time. 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

TOPOGRAPHY AND PHYSIOGRAPHY  

Federal, State, and Local Requirements • Restore to approved AOC as required by UAC R645-301-553.100. (Any variances to AOC would be provided in a plan to DOGM and must be 
approved.) 

• Check as-built versus approved topography with each annual report (DOGM). 
• Incorporate any applicable topography and physiography stipulations from the KFO RMP.  

Additional Design Features • None identified at this time 

TRANSPORTATION FACILITIES  

Federal, State, and Local Requirements • Relocate existing public roads, if necessary, in accordance with specific agreement between road authority, surface management agency, and 
coal lessee. 

• Incorporate any applicable transportation stipulations from the KFO RMP.  

Additional Design Features • None identified at this time. 

VEGETATION  

Federal, State, and Local Requirements • Permanently revegetate reclaimed areas according to a comprehensive revegetation plan using approved reclamation seed mixtures 
consisting of suitable native and non-native species. 

• Reclaim 20% of reclaimed area with native shrubs at a density of one per square meter. 
• Control erosion on reclaimed lands prior to seeding with final seed mixture using mulching, cover crops, or other approved measures. 
• Chemically and mechanically control weed infestation. 
• Directly haul topsoil wherever possible. 
• Selectively plant shrubs in riparian areas. 
• Plant sagebrush. 
• Create depressions and rock piles. 
• Use special planting procedures around rock piles. 
• Post reclamation bond covering the cost of reclamation. 
• Monitor revegetation growth and diversity until release of final reclamation bond (minimum 10 years). 
• Monitor erosion to determine need for corrective action during establishment of vegetation. 
• Use grazing exclosures and vegetation monitoring during revegetation evaluation to determine suitability for post-mining land uses. 
• Incorporate any applicable vegetation stipulations from the KFO RMP.  

Additional Design Features • None identified at this time. 
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

VISUAL RESOURCES AND NIGHT SKY  

Federal, State, and Local Requirements • Restore landscape character during reclamation through returning to AOC and revegetation with suitable native and non-native species. 
• Incorporate any applicable visual resources stipulations from the KFO RMP.  

Additional Design Features • Develop a detailed mine lighting plan. In developing the mine lighting plan, further consultation will be required with NPS to fully examine 
techniques, technology/equipment, and mitigation measures available to effectively protect night sky quality, realizing technology may be 
improved at the time a lighting plan is developed, carrying forward an adaptive management approach. 

• Light from all light sources (fixed position light poles, portable light towers, and equipment lighting) shall not exceed 3,150,000 initial lumens 
subject to approval by the authorized officer. 

• Use full shielding on fixed position light poles at centralized facilities. 

WETLANDS  

Federal, State, and Local Requirements • Identify all wetlands that would be affected by mining. 
• Identify jurisdictional wetlands (USACE). 
• Replace all jurisdictional wetlands that would be disturbed by mining. 
• Replace functional wetlands as required by surface managing agency, surface landowner, and/or DOGM. 
• Monitor reclaimed wetlands using the same procedures used to identify pre-mining jurisdictional wetlands. 
• Incorporate any applicable wetlands stipulations from the KFO RMP.  

Additional Design Features • None identified at this time. 

WILDLIFE AND SPECIAL STATUS SPECIES 

Federal, State, and Local Requirements • Restore pre-mining topography to the maximum extent possible. 
• Plant a diverse mixture of grasses, forbs, and shrubs in configurations beneficial to wildlife. 
• Design fences to permit wildlife passage. 
• Increase habitat diversity by creating rock clusters and shallow depressions on reclaimed land. 
• Use appropriate plantings along reclaimed drainages. 
• Replace drainages, wetlands, and AVFs disturbed by mining. 
• Enforce appropriate vehicle speed limits to minimize mortality. 
• Instruct employees not to harass or disturb wildlife. 
• Follow approved raptor mitigation plans such as the USFWS Utah Field Office Guidelines for Raptor Protection from Human and Land Use 

Disturbances (USFWS 2002). 
• Conduct baseline and annual wildlife monitoring surveys. 
• Monitor for migratory bird species of management concern in Utah. 
• Incorporate any applicable wildlife and special status species stipulations from the KFO RMP.  
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Table 2.6.1. Regulatory Compliance or Mitigation Required by Federal, State, or Local Law and Additional Design Features 

Additional Design Features • Design fences proposed in big game habitat to reduce impacts to big game movement, as well as reduce vehicle-wildlife collisions. BLM would 
consult with the UDWR on the design and location of new fences. 

• Prior to ground-disturbing activities, conduct migratory bird nest surveys and, if possible, conduct ground-disturbing and vegetation removal 
activities outside of critical breeding seasons for migratory birds. If it is not possible to conduct these activities outside of breeding season, 
make certain a qualified biological monitor is present to ensure compliance with Migratory Bird Treaty Act of 1918 (MBTA). 

• Develop a blasting plan that is sensitive to noise impacts on wildlife, residents of the town of Alton, and points in Bryce Canyon National Park 
where the analysis shows blasting-related impacts. 

• Minimize construction activities in big game crucial summer habitat from May 15 to July 15. 
• To avoid incidental take, perform any ground-disturbing activities or vegetation treatments before migratory birds begin nesting or after all 

young have fledged. 
• If activities must be scheduled to start during the migratory bird breeding season, take appropriate steps to prevent migratory birds from 

establishing nests in the potential impact area. These steps could include covering equipment and structures to prevent nest-building, covering 
existing nests with materials approved by USFWS to prevent use, and employing biological monitors to ensure no active nests are disturbed. 

• If activities must be scheduled during the migratory bird breeding season, perform a site-specific survey for nesting birds starting at least two 
weeks before groundbreaking activities or vegetation treatments. Do not move established nests with eggs or young, and the do not harass 
birds until all young have fledged and are capable of leaving the nest site. 

• Develop a migratory bird conservation plan at the permitting stage to address and mitigate for migratory bird habitat losses resulting from mine 
operation. 
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2.6.2 Other Roads in the Alton Coal Tract  
Besides KFO Route 116, other roads exist in the tract (see Map 1.4). These include roads identified by 
Kane County as K3150, K3115, K3120, K3125, K3135, K3140, K3145, and K3155. Roads on BLM-
administered land and overlying coal reserves would either be temporarily closed or relocated (following 
avoidance criteria previously detailed) during active mining operations to allow for full recovery of coal 
resources in these areas. Following mining, these roads would be replaced in accordance with the travel 
plan in the land use plan, and any temporary roads created would be reclaimed. Temporary road 
relocations and/or closures would be determined in consultation with the successful bidder and Kane 
County. Roads on private land and overlying coal reserves would be closed during active mining 
operations. Permanent or temporary relocation of these roads would be determined in consultation with 
the private landowner and Kane County. This EIS analysis assumes that roads located on private land 
would be closed during active mining operations and replaced in their pre-existing locations and 
conditions following completion of mining and reclamation. 

The BLM would coordinate with the appropriate Kane County officials related to all temporary road 
closures and/or relocations. The BLM recognizes that it is important to coordinate with Kane County 
related to matters concerning the relocation and/or temporary closure of KFO Route 116 and other roads 
on the tract. The State of Utah and Kane County may hold valid existing ROWs in the tract pursuant to 
RS 2477 codified at 43 USC 932. On October 21, 1976, U.S. Congress repealed RS 2477 through passage 
of FLPMA. This EIS analysis does not adjudicate, analyze, or otherwise determine the validity of claimed 
ROWs. However, nothing in this EIS analysis extinguishes any valid ROW, or alters in any way the legal 
rights the State of Utah and Kane County have to assert and protect RS 2477 rights. Also, nothing in this 
EIS analysis restricts the rights of the State of Utah and Kane County to challenge in federal court or 
other appropriate venue any use restrictions imposed by the BLM’s decisions regarding leasing that they 
believe are inconsistent with their rights. 

2.6.3 Reasonably Foreseeable Potential Short Haul Route (tract to 
KFO Route 116 north of Alton) 

One reasonably foreseeable potential short haul route exists for transporting coal from the tract to KFO 
Route 116 north of the town of Alton (Map 2.5). This route would traverse private surface on Block NW 
south of Alton, and would then head north across private surface and connect with KFO Route 116 west 
of Alton. This short haul route is described as reasonably foreseeable because it is already planned for 
potential use by the applicant (ACD) for moving mined coal from the Coal Hollow Mine, adjacent to the 
tract, to KFO Route 116 west of Alton. If the BLM decides to hold a competitive lease sale for the tract 
and a lease is issued to ACD, it is reasonably foreseeable that ACD would continue to use this short haul 
route while mining coal reserves contained in the tract. A successful bidder other than ACD may use a 
different short haul route between the tract and KFO Route 116 west of Alton. Given that BLM lacks the 
ability to predict the successful bidder or the potential plans of a successful bidder other than ACD, 
attempting to guess at other potential short haul routes that may be used by a successful bidder other than 
ACD would be speculative and, therefore, in this EIS, no consideration is given to these routes. In the 
event of a competitive lease sale, if the final short haul route differs such that impacts are created that are 
not addressed here, additional NEPA analysis would be required. 
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2.6.4 Reasonably Foreseeable Coal Loadout Location and 
Transportation Route 

Future foreseeable transportation of mined coal reserves from the tract to market would be dictated by 
existing roads and market conditions at the time of sale of mined coal. The applicant (ACD) is currently 
planning on moving mined coal from the tract to market via development of a rail loadout at Iron Springs, 
approximately 11 miles west of Cedar City, Utah. To access this loadout, coal transportation would occur 
via KFO Route 116 continuing north through the town of Alton, north on US-89, west on SR-20, and 
finally south on I-15 exiting at exit number 59 in Cedar City. For analysis in this EIS, the construction and 
use of the rail loadout at Iron Springs would be the reasonably foreseeable loadout location associated with 
the tract, and the approximately 110-mile route would be the reasonably foreseeable transportation route 
linking the tract and the loadout. Map 2.6 shows the rail loadout location and the transportation route. 

If BLM decides to hold a competitive lease sale and a lease is issued to ACD, it is reasonably foreseeable 
that they would use this rail loadout and transportation route, as conditions dictate, to transport and 
market the federal coal reserves in the tract. A successful bidder other than ACD may identify a different 
loadout location, transportation route, or both, to move mined coal from the tract to market. Given that 
BLM cannot predict the plans of a successful bidder other than ACD, the following would be speculative: 
attempting to guess at loadout location (or locations), transportation route (or routes), or both, that may be 
used by a successful bidder other than ACD. Therefore this EIS gives no consideration to other potential 
loadout locations and transportation routes. 

Though transportation of mined coal reserves would not be regulated under the leasing action, all coal 
haul trucks used for transporting mined coal reserves from the tract would be operated as per federal and 
Utah Department of Transportation (UDOT) requirements. For analysis of all actions alternatives in this 
EIS, it is anticipated that in addition to the operation of permitted and regulated haulage from the tract to a 
reasonably foreseeable rail loadout, the use of best available control measures to minimize and/or 
eliminate fugitive coal dust along the transportation route would be installed on all coal haul vehicles. 
Operation of the rail loadout facility would be regulated by DOGM (under their coal regulatory program). 
In addition to various federal, state, and local regulatory requirements for its operation, it is also 
anticipated that best available control measures for fugitive coal dust would be implemented at the 
associated loadout facility. 

2.7 Alternatives and Options Considered but Eliminated 
From Detailed Analysis 

The BLM reviewed several potential alternatives and options during the course of alternatives 
development and following publication of the DEIS. Based on technical, economic, and environmental 
factors, as well as legal and regulatory constraints, and in light of past, present, and reasonably 
foreseeable future actions (RFFAs), none of these alternatives or options was carried forward for detailed 
analysis in this EIS. The rationale for eliminating each alternative (Section 2.7.1) and option (Section 
2.7.2) from further analysis is discussed below. 

2.7.1 Alternatives Considered but Eliminated from Detailed Analysis 
Aside from the Proposed Action, Alternative C, and Alternative K1, 19 alternatives (Alternatives D 
through V below) were considered during the course of alternatives development and following 
publication of the DEIS. Each of these was eliminated from detailed analysis in the EIS. Sections 2.7.1.1 
through 2.7.1.19 provide descriptions of these alternatives along with the rationale for eliminating each of 
them from detailed analysis.  
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2.7.1.1 ALTERNATIVE D: ALTON COAL DEVELOPMENT'S ORIGINAL LEASE BY 
APPLICATION SUBMITTAL 

As indicated in Chapter 1, in November 2004, ACD submitted an LBA (Case Number UTU 081895) to 
mine federal coal, using primarily surface-mining methods, near the town of Alton, Utah. This LBA 
submittal contained nearly 2,683 surface acres and approximately 38 million tons of recoverable coal 
(Map 2.7 shows the original LBA submittal). Due to 1) the identification of additional recoverable coal 
reserves not included in the LBA, as submitted; 2) additional surface acreage BLM deemed necessary for 
mine operations; and 3) the need to exclude the Alton cemetery (to comply with regulations under 43 
CFR 3461), the BLM reconfigured the tract to include approximately 898 additional surface acres and 
approximately 11 million additional tons of recoverable coal. The tract as reconfigured is the Proposed 
Action. Due to reasons as described, ACD’s LBA as submitted was not carried forward for detailed 
analysis. Other tract configurations based on ACD’s original LBA submittal were considered to address 
issues. Each of these was also eliminated from detailed analysis. Descriptions of these alternatives along 
with the rationale for eliminating each of them from detailed analysis are contained in Sections 2.7.1.8 
(Alternative K) and 2.7.1.9 (Alternative L). 

2.7.1.2 ALTERNATIVE E: NO SURFACE MINING 

An alternative suggested during public scoping identified mining of coal reserves in the tract by use of 
underground recovery methods. BLM reviewed the feasibility of this alternative and determined that 
anticipated surface cover (shallow overburden over much of the tract composed largely of unconsolidated 
material) in the tract would not facilitate this mining method over most of the tract. Furthermore, 
underground mining methods would significantly reduce the recovery rate of coal in the tract (from 
approximately 90% to 50%) where shallow overburden facilitates surface-mining methods. 

Where overburden exceeds approximately 200 feet, it is anticipated that underground mining methods 
would be employed to recover in-place coal reserves. Overburden exceeds 200 feet over approximately 
613 acres of the tract under all action alternatives. This is the point at which underground mining methods 
would become more feasible than surface-mining methods, depending on economic conditions. The 
technical feasibility of underground mining would need to be evaluated at the time that surface mining 
may no longer be an economic option. Further, by design feature (see Table 2.6.1), surface mining would 
not be allowed at overburden depths greater than approximately 200 feet. 

2.7.1.3 ALTERNATIVE F: POSTPONE LEASING DECISION UNTIL COMPLETION 
OF THE KANAB FIELD OFFICE RESOURCE MANAGEMENT PLAN 
REVISION 

This alternative was suggested during the public scoping period. The KFO RMP revision was 
subsequently completed in late 2008. As a result, the suggestion is no longer applicable and has therefore 
been eliminated from detailed analysis. 

2.7.1.4 ALTERNATIVE G: POSTPONE LEASING DECISION UNTIL MORE 
ENVIRONMENTALLY FRIENDLY COAL MINING PRACTICES ARE 
AVAILABLE 

This alternative is based on the speculative assumption that more environmentally friendly coal mining 
practices will be developed in the foreseeable future, and that the use of these methods for mining in-
place coal reserves contained in the tract would significantly reduce the impacts of mining.  
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Although more environmentally friendly coal mining techniques and practices may be developed, the 
timeline for the development of these potential techniques is unknown at this time. To establish a date for 
postponement of a competitive lease sale would therefore be speculative and the chosen date would be 
arbitrary. Furthermore, the degree to which potentially more environmentally friendly mining techniques 
would reduce impacts is not known because these mining methods have not been developed, or even 
proposed. To assume that more environmentally friendly mining methods would significantly reduce the 
impacts of mining coal from the tract would also be speculative. 

2.7.1.5 ALTERNATIVE H: CONSTRUCT A COAL-FIRED POWER PLANT NEXT TO 
THE TRACT 

An alternative suggested during the public scoping period identified the construction of a coal-fired power 
plant next to the tract as a way to eliminate impacts due to the transportation of coal resources from the 
tract to market. This alternative would not meet the purpose and need (see Section 1.2) for the Proposed 
Action and alternatives and was therefore eliminated from detailed analysis in this EIS. A coal lease 
obtained from the BLM makes coal available for leasing but does not place constraints on its ultimate use 
or the location of that use. Further, considering approval of the construction and operation of a coal-fired 
power plant next to the tract would be outside of the framework established for this EIS when ACD 
submitted the Alton Coal Tract LBA to lease and mine federal coal reserves. ACD’s application does not 
include a proposal to construct or operate a coal-fired power plant as a part of their proposal to lease and 
mine federal coal reserves.  

Also, the total environmental impacts of Alternative H would be greater than the impacts of transportation 
of coal from the tract to the reasonably foreseeable rail loadout facility. This is particularly true because 
coal-fired power plants generally require more coal on a yearly basis than would be produced from the 
tract, which would likely mean that additional coal would need to be transported to the area.  

2.7.1.6 ALTERNATIVE I: PROMOTE THE DEVELOPMENT OF ALTERNATIVE 
SOURCES OF ENERGY, NATURAL GAS, AND ENERGY CONSERVATION 

Under this proposed alternative, the BLM would choose not to offer the tract for competitive leasing. 
Instead, the BLM would promote energy conservation, the use of natural gas, and the development of 
alternative sources of energy, such as wind, solar, and geothermal on lands contained in the tract as well 
as elsewhere in the KFO. This alternative does not meet the purpose and need (see Section 1.2) for the 
Proposed Action and alternatives and was therefore eliminated from detailed analysis in this EIS. In a 
similar manner as considering the construction of a coal-fired power plant next to the tract, foregoing coal 
leasing in favor of promoting energy conservation, the use of natural gas, and the development of 
alternative sources of energy would be outside the framework established for this EIS when ACD 
submitted their LBA to lease and mine federal coal reserves in the tract. ACD’s application did not 
include a proposal to promote energy conservation and/or the use of natural gas and/or to develop 
alternative sources of energy on the LBA tract or elsewhere in the KFO. A primary goal of the Energy 
Policy Act is to add energy supplies from diverse sources. If an alternative energy proposal were received, 
a separate NEPA analysis would be conducted. 

2.7.1.7 ALTERNATIVE J: COAL TRANSPORTATION ALTERNATIVES 

During the public scoping period, one reasonably foreseeable transportation route was presented to the 
public (Iron Springs rail loadout via US-89, SR-20, and I-15; see Map 2.6 and Section 2.6.4 for a map and 
description, respectively). Due to concerns regarding transportation impacts along this route, several 
transportation alternatives were suggested. The BLM considered these alternatives and eliminated them 
from detailed analysis for the reasons outlined in the bulleted list below.  
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• Due to operations at the Coal Hollow Mine adjacent to the tract, approximately 153 coal truck 
round-trips would already be taking place on existing area roads and highways. Approval of the 
lease and mining on the tract would not result in new traffic impacts but would extend the life 
over which these impacts occur.  

• Decisions regarding the transportation of coal from the tract to market are dictated by market 
conditions and the intended use of the coal resource at the time of mining and sale of coal. 
Limiting the ability of the successful bidder to efficiently deliver coal resources to market would 
not fully meet the purpose and need for the Proposed Action and alternatives because leasing and 
mining the coal is intended to meet market needs wherever they occur. 

• Coal trucks and loads used by the successful bidder would be required to meet state and federal 
guidelines and regulations. Coal trucks would be legally permitted to use any road or highway not 
already restricted from truck traffic. Any decision to limit or curtail the use of these roads by 
trucks (coal trucks or otherwise) is regulated by Kane, Garfield, and Iron counties and UDOT, 
and it is outside the scope of this EIS and the BLM’s jurisdiction.  

A decision to lease on the part of the BLM would not approve any particular transportation route. This 
EIS presents an analysis of reasonably foreseeable impacts from reasonably foreseeable activities to meet 
NEPA hard-look disclosure requirements. The elimination of transportation alternatives from detailed 
analysis in this EIS does not mean that transportation impacts are not addressed. These impacts are 
addressed in detail in Chapter 4, Environmental Consequences.  

During the public scoping period, transportation of coal by a conveyor was also suggested. The BLM 
eliminated each of these alternatives from detailed analysis because they are not reasonable for the 
following reasons: 1) the volume of coal to be recovered from this LBA tract would not justify the large 
expenditures to implement either of these alternatives; 2) construction and operation of slurry lines or a 
large conveyor system would disturb more acreage, create more visual intrusion, and result in an overall 
increase in environmental consequences as compared to trucking of coal (with minor exceptions, most of 
the roads for trucking coal are already in place); and 3) slurry lines and conveyor systems are difficult to 
move once constructed, their construction as an alternative to any potential trucking routes would require 
that customers for the mined coal be identified prior to the conclusion of the EIS process, including 
putting agreements in place to ensure that markets identified now would continue to be viable at the 
completion of the EIS process.  

2.7.1.8 ALTERNATIVE K2: TRACT MODIFICATIONS TO ADDRESS CONCERNS 
RELATED TO GREATER SAGE-GROUSE AND BIG GAME 

During the public scoping period, impacts to sage-grouse and big game were expressed as concerns. To 
address these concerns, BLM considered alternatives to the Proposed Action that removed portions of the 
tract known to be used by the local sage-grouse population according to recently collected radio collar 
data. Alternative K2 would remove a small portion of Block NW and another small portion of Block S 
from the tract (Map 2.8). Both of the blocks eliminated under Alternative K2 are in the no-coal zone. This 
alternative would also place timing restrictions on mining operations conducted by the successful bidder 
(no ground surface disturbance in Block NW and Block S from March 15 to July 15 and no ground 
surface disturbance within 0.5 mile of the existing, nearby lek during the lekking period, February 15 to 
March 15). To address big game concerns, the BLM considered requiring the successful bidder to leave 
buffers between forage and cover wherever possible.  

The tract configuration as described under Alternative K2 was not carried forward for detailed analysis in 
the EIS primarily because it does not represent a meaningful change from the tract configuration under 
the Proposed Action. The tract configuration under Alternative K2 would only be reduced by 
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approximately 241 acres (7%) compared to the Proposed Action. Also, projected total surface disturbance 
under Alternative K2 would be approximately 17 acres (0.7%) less than that projected under the Proposed 
Action. Further, Block S is a good candidate for proposed on-site mitigation measures for sage-grouse 
and other sagebrush-dependent species, and it makes more sense to retain this block under all alternatives 
for this purpose than to eliminate it. Except for those restrictions that would also apply to Block NW, 
surface disturbance timing restrictions described under this alternative were carried forward for detailed 
analysis as part of Alternative C (see Section 2.4). Also, Alternative K1, which would eliminate Block 
NW and Block S from the tract and be more protective of sage-grouse and other sagebrush-dependent 
species than Alternative K2, is analyzed in detail as part of this SDEIS. 

To address concerns related to impacts to big game and big game habitat, BLM considered a requirement 
that the successful bidder leave buffers between big game forage and cover wherever possible. This 
alternative was eliminated from detailed analysis because it would have limited utility given the large 
range used by big game, because similar habitat exists in substantial acreages adjacent to the tract, and 
because of the likelihood that these buffers would not be used by big game in such close proximity to 
mining operations. Further, this is not an enforceable or measurable requirement. The BLM cannot 
provide meaningful analysis of the effectiveness of this type of measure because there are no data 
available upon which to draw reasonable conclusions.  

2.7.1.9 ALTERNATIVE L: TRACT MODIFICATIONS TO ADDRESS CONCERNS 
RELATED TO KANAB CREEK, POSSIBLE ALLUVIAL VALLEY FLOORS, 
AND OTHER WATER FEATURES 

During the alternatives development process, alternatives intended to reduce potential impacts to Kanab 
Creek and possible AVFs were considered. One alternative (Alternative L1) would require the successful 
bidder to mine the central-west portion of the tract (Blocks CWN and CWS) from west to east and to 
remove from the tract that portion of the tract in the no-coal zone to the east of these two blocks (Map 
2.9). Another alternative (Alternative L2) would remove the central-west portion (Blocks CWN and 
CWS, including the no-coal zone) from the tract altogether (Map 2.10). Neither of these alternatives is 
carried forward for detailed analysis in the EIS.  

First, neither alternative would provide a benefit to water quality that would be substantially greater than 
the water quality protection measures already required by law and regulation. Further, Alternative L1 
would create more impact than the Proposed Action or Alternative C by requiring that light-use roads be 
routed in the LBA around the central portion (no-coal zone) of the tract rather than across this area, 
therefore increasing the length of the road and not eliminating road stream crossings (either way one to 
two road stream crossings would be required). Additionally, Alternative L2 would likely result in the 
bypass of the coal contained in Block CWS (and perhaps CWN as well) because this coal would become 
isolated and is not anticipated to be present in quantities great enough (approximately 1,900,000 tons and 
1,200,000 tons for Block CWS and CWN, respectively) to be economically recoverable as a separate, 
stand-alone lease tract. 

Comments on the DEIS suggested that the BLM analyze an alternative that completely avoids impacts to 
water resources on the entire tract. This alternative was not carried forward for detailed analysis. First, 
based on the analysis of the existing alternatives (Alternatives A, B, C, and K1), it is in the BLM’s 
decision space to exclude, in its ROD, portions of the tract to avoid or reduce impacts to water features. 
Second, there are no reasonable stand-alone action alternatives that avoid impacts to all or most water 
resources that are not already analyzed in detail in Alternative C and Alternative K1. Finally, the No 
Action Alternative, which completely avoids impacts to water resources on the entire tract, is already 
analyzed in detail. 
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2.7.1.10 ALTERNATIVE M: MAXIMIZE FLEXIBILITY OF MINING OPERATIONS 

Under this proposed alternative, the tract configuration and preliminary mine plan would be the same as 
under the Proposed Action. However, no avoidance criteria (outside of that required by existing law and 
regulations) would be in place for siting of centralized or dispersed facilities, and the successful bidder 
would be allowed to disturb (pit disturbance) up to 360 acres of land prior to beginning reclamation 
activities. The purpose of this alternative was to maximize flexibility in mining operations for the 
successful bidder and, therefore, to increase maximum economic recovery of the coal resource. This 
alternative was eliminated from detailed analysis in the EIS because it did not provide a more 
comprehensive benefit than the Proposed Action in terms of meeting purpose and need. In other words, 
this alternative would result in more adverse impacts than the Proposed Action without resulting in a 
substantial increase in the likely maximum economic recovery of the coal resource. 

2.7.1.11 ALTERNATIVE N: NITROGEN DIOXIDE EMISSIONS CONTROL 
MEASURES 

Comments provided during the scoping period suggested that BLM should consider measures to ensure 
that unsafe levels of NO2, which may be emitted as a result of blasting and engine exhaust, are not 
released to the environment. During the alternatives development process, BLM considered including 
NO2 control measures in one or more alternatives. However, due to measures already required by existing 
laws and regulations (see Table 2.5.1) to control NO2 emissions, BLM did not carry any of these 
alternatives forward for detailed analysis. Emission control measures for NO2 provided under any 
alternative would not provide a substantially greater benefit in terms of preventing NO2 emissions than 
preventative measures already required.  

2.7.1.12 ALTERNATIVE O: RESTRICT MINING OPERATIONS TO DAYLIGHT 
HOURS 

To eliminate the potential for skyglow and impacts to the quality of night skies near the tract, BLM 
considered an alternative that would restrict mining activities to daylight hours only. This alternative was 
not carried forward for detailed analysis because it does not conform to standard industry operating 
practices for mining activities (coal or otherwise). In the United States, there are no known mines 
restricted by federal, state, or other agencies to operate only during daylight hours. Likewise, there are no 
known mines in the United States voluntarily operating during daylight hours, only perhaps with the 
exception of operations with fewer than five employees that may be operating during daylight hours only 
for convenience or to avoid the added capital cost of night operations. Further, in terms of reduced 
skyglow and quality of night skies near the tract, the benefits of this alternative as compared to allowing 
nighttime operations would be limited because lighting requirements for nighttime mining operations 
would already be limited in nature (see Section 2.3.2.5), and minimization measures would be required, as 
described in Table 2.6.1 and Section 4.2. Finally, a daylight operations–only alternative is not needed to 
reduce or eliminate impacts to other resources and uses because these conflicts can be addressed by other 
alternatives that are analyzed in detail and/or by lease stipulations; compliance with federal, state, or local 
laws; and the application of mitigation measures that the BLM may adopt in its decision. 

2.7.1.13 ALTERNATIVE P: UPDATE THE KFO RMP UNSUITABILITY 
DETERMINATIONS BASED ON THE ANALYSIS IN THE DEIS AND 
RECONFIGURE THE TRACT TO EXCLUDE THESE AREAS  

Comments on the DEIS requested that the impacts analysis contained in the DEIS be used to update the 
KFO RMP’s coal unsuitability determinations for the area (particularly with respect to Criteria 2, 3, 15, 
18, and 19), and that an alternative be created that is in conformance with these updated coal unsuitability 
results. The development of an additional alternative was not necessary in response to this comment. The 
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Final Coal Unsuitability Report in the 2008 KFO RMP indicates that unsuitability determinations for 
Criteria 2, 3, 15, 18, and 19 would be made at the time of lease analysis (see Appendix D). Consistent 
with that direction and the applicable regulations, these determinations have been made in Section 
1.7.1.2.2. This updated determination does not require an update to the coal unsuitability determinations 
in the KFO RMP as project-specific assessments were contemplated by the RMP and the regulations. 
Additionally, as explained in Section 1.7, a finding of unsuitability under Criterion 15 does not by 
necessity prohibit leasing because “[a] lease may be issued if, after consultation with the state, the surface 
management agency determines that all or certain stipulated methods of coal mining will not have a 
significant long-term impact on the species being protected” (43 CFR 3461.5(o)(1)). 

2.7.1.14 ALTERNATIVE Q: AIR QUALITY PROTECTION ALTERNATIVE 

Comments on the DEIS requested that the BLM develop an alternative that ensures no violations of Clean 
Air Act (CAA) standards. An alternative specifically aimed at ensuring no violations of CAA standards 
was not considered for detailed analysis because it is unnecessary. The modeling analysis shows that the 
application of design features and mitigation measures as described in Sections 4.3.1, 4.3.5, and Table 
2.6.1 would ensure that violations of air quality standards would not occur under any action alternative. 
An alternative aimed specifically at ensuring that no violations of air quality standards occur would not 
address unresolved resource conflicts, because no air quality conflict exists that cannot be addressed by 
means other than stand-alone alternatives.  

2.7.1.15 ALTERNATIVE R: RESTRICT COAL TRUCK TRAFFIC AFTER SUNSET 
AND BEFORE SUNRISE 

Comments on the DEIS requested that the BLM consider an alternative to restrict coal truck traffic for the 
first two to three hours after sunset and the first two to three hours before sunrise to improve highway 
safety and decrease the risk of collisions with wildlife. This is considered as a potential mitigation 
measure in Sections 4.17.6 of this SDEIS rather than as a stand-alone alternative. However, at this time, 
the BLM does not have the authority to restrict the successful lessee’s access to area highways for 
purposes of transporting coal mined from the tract.  

2.7.1.16 ALTERNATIVE S: RECONFIGURE THE TRACT TO EXCLUDE CULTURAL 
RESOURCES SITES ELIGIBLE FOR THE NATIONAL REGISTER OF 
HISTORIC PLACES 

Comments on the DEIS requested that the BLM reconfigure the tract to exclude cultural resources sites 
eligible for the NRHP. It is within the BLM’s decision space as a result of the analysis of impacts of the 
existing alternatives to choose to avoid impacts to some or all cultural resources on the tract and/or to 
ameliorate some or all impacts through mitigation measures. As a result, there is no need for an 
alternative that is designed specifically to avoid impacts to cultural resources. Further, the programmatic 
agreement developed with consulting parties addresses how impacts to cultural resources would be dealt 
with if the BLM decides to offer the tract for competitive leasing. 

2.7.1.17 ALTERNATIVE T: SEASONAL TIMING RESTRICTIONS AND VARYING 
BUFFER-SIZE RESTRICTIONS FOR THE TRACT 

Comments on the DEIS requested that the BLM consider employing seasonal timing restrictions on the 
entire tract under all alternatives rather than just under Alternative C, with the primary intent of 
decreasing impacts to Greater Sage-Grouse and avoiding impacts to night sky viewers during the prime 
night-sky viewing season. This alternative was considered but eliminated from detailed analysis because 
it would result in the prohibition of all mining activities on the tract for approximately two to four months 
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per year (or more). Suspending mining activities on the tract for this length of time on an annual basis 
does not conform to reasonable, standard industry operating practices for mining activities (coal or 
otherwise). In the United States, there are no known mines restricted by federal, state, or other agencies to 
operate only seasonally with as much as four months per year without mining. Likewise, there are no 
known mines in the United States voluntarily operating only seasonally, perhaps with the exception of 
small operations that operate only seasonally for convenience. Also, based on the alternatives analyzed in 
detail, it is within the BLM’s decision space to apply seasonal timing restrictions to other tract 
configurations without considering those as stand-alone alternatives, because this would be within the 
range of impacts already analyzed based on the action alternatives carried forward for detailed analysis.  

Concerns have also been expressed regarding the size of the buffer around the Greater Sage-Grouse lek 
near the tract. Alternative C has seasonal restrictions within 0.5 mile of the lek during the sage-grouse 
nesting and brooding period. Under Alternative K1, there would be no mining at any time of the year 
within 0.5 mile of the lek. It has been shown that a 0.5-mile buffer is not sufficient to protect sage-grouse 
nesting habitat (Walker et al. 2007). A range of larger buffer sizes has been suggested, including a 1-mile 
buffer, a 2-mile buffer, and greater-than-2-mile buffer. It has also been suggested that seasonal 
restrictions on mining within the buffer should be replaced with permanent restrictions (i.e., reconfiguring 
the tract to exclude the portion within the buffer from the tract). However, a 1-mile buffer is already being 
analyzed in the EIS because Alternative C essentially represents a 1-mile seasonal buffer, and a buffer 
greater than 1 mile would make mining operations on the tract economically unviable. 

Alternative C includes seasonal restrictions on mining activities in Block S during the sage-grouse’s 
nesting and brooding period (March 15–July 15). This includes nearly all the coal resources within 1 mile 
of the lek. Alternative C also allows two pits to be open at any one time with significant initial costs. 
Thus, the EIS is essentially already considering an alternative that seasonally restricts mining within a 1-
mile buffer of the lek, while allowing mining operations to take place in another area of the tract. 

Requiring a 2-mile buffer around the lek would restrict mining on the entire tract except Block NW. A 3- 
or 4-mile buffer would encompass the entire tract. Prohibiting mining activities altogether within these 
buffers would make mining the tract economically unviable because nearly the entire tract would be off 
limits when using a 2-mile buffer and the entire tract would be off limits when using a 3- or 4-mile buffer. 
Suspending mining operations on the entire tract or nearly the entire tract for four or five months every 
year would also make mining the tract economically unviable and result in significant negative economic 
impacts to employees and the communities. This is because of the substantial expense of shutting down 
and then restarting operations every year. These costs would result from the three factors listed below: 

• Capital cost per ton of coal sold would increase dramatically due to decreased production or the 
additional capital equipment that must be acquired to produce the same tonnage in fewer months. 

• The operator would have increased labor costs to lay off, hire, and train or retrain personnel. 
• The operator would incur added operating costs to rehabilitate roadways and pits after sitting idle 

without maintenance for an extended period, which would increase the nonproductive time from 
two weeks to two or more months depending on the weather conditions during the idle period. 

It might be possible to expand the acreage of disturbed lands outside the buffer areas throughout the life 
of the mine to provide other locations for production during the seasonal restrictions. However, a detailed 
evaluation of the mining plans would be required to determine if this would be feasible. Detailed mining 
plans would not be available until the permitting stage. This approach may also be economically unviable 
because maintaining additional open mine pits for alternative production would add substantial operating 
costs. A noneconomic cost of this approach would be that the additional open mine pits would be 
additional surface disturbance that would remain open until reclamation. 
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Although the financial implications of the restrictions described above could be specifically quantified 
with significant effort, operators generally would not have sufficient operating margins to withstand the 
substantial added costs. Because it would not be economically feasible to prohibit mining on most of the 
tract permanently or seasonally, this alternative was not carried forward for detailed analysis. 

2.7.1.18 ALTERNATIVE U: ALTERNATIVE LOCATIONS 

Comments on the DEIS suggested that the BLM consider alternative locations for leasing rather than the 
Alton Coal Tract under consideration in Alternatives B, C, and K1. This alternative was not carried 
forward for detailed analysis because it would not meet the BLM’s purpose and need, which is 
specifically associated with responding to the LBA submitted by ACD. Other locations may be 
considered by the BLM as a part of responding to other LBAs submitted for those locations. Separate 
NEPA processes would be needed to respond to the LBAs for those locations. 

2.7.1.19 ALTERNATIVE V: LEASE ALL KNOWN RECOVERABLE COAL 
RESOURCES 

Comments on the DEIS suggested that the BLM consider leasing all known recoverable coal resources 
rather than only those under consideration in Alternatives B, C, and K1. This alternative was not carried 
forward for detailed analysis because, much like Alternative U, it would not meet the BLM’s purpose and 
need, which is specifically associated with responding to the LBA submitted by ACD. All known 
recoverable coal resources are available for leasing unless specifically considered unsuitable for surface 
mining and/or surface impacts from underground mining. However, at this time, the BLM has not 
received LBAs for all known recoverable coal resources that are considered suitable. Further, the total 
acreage of all known recoverable coal resources is too large to be developed in an efficient, economical, 
and orderly manner as a unit.  

2.7.2 Options Considered but Eliminated from Detailed Analysis 
Certain components of the federal action would be independent of the elements of any alternative. In the 
EIS, these were considered options, any one of which could be chosen in combination with any 
alternative and would not necessitate changes in the alternative, or vice versa. Those options that were 
considered but not carried forward for detailed analysis are described below.  

2.7.2.1 KANAB FIELD OFFICE ROUTE 116 RELOCATION OPTIONS 

Under SMCRA, the approval of surface-mining operations on lands within 100 feet of the outside line of 
the ROW for a public road requires a process resulting in a final decision by DOGM or the public road 
authority. At this juncture the coal underlying KFO Route 116, and underlying a buffer zone extending 
100 feet on either side of the outer edges of the road, is currently considered unsuitable for mining. 
However, this EIS analysis assumes that an agreement to relocate the road would be reached. During the 
alternatives development process, several options for addressing SMCRA requirements with respect to 
KFO Route 116 were considered. These included the following: 

• Option A: Permanently rerouting KFO Route 116 around (outside) the tract on adjacent lands 
• Option B: Permanently closing KFO Route 116 without establishing an alternate, replacement 

route 
• Option C: Closing KFO Route 116 for the duration of mining activity and reestablishing the road 

in its original (current) roadbed following mining activity 

These options were eliminated from detailed analysis in the EIS for one or more of the following reasons: 
1) Kane County would not agree to the proposed option; 2) the proposed option would result in more 
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impacts than KFO Route 116 relocation options being considered for detailed analysis in the alternatives, 
without providing substantially greater benefit; 3) the proposed option would permanently or for a 
substantial period of time (the life of the mine) cut off access to private lands, public rangelands, or both; 
and 4) SMCRA would not allow the option if it were chosen. 

2.7.2.2 OTHER ROADS IN THE TRACT 

In addition to KFO Route 116, roads on private land and on BLM-administered land exist in the tract (see 
list in Section 2.6.2). The BLM considered permanently closing roads on BLM-administered land. 
However, such closures would permanently restrict access to these lands by permittees and would 
eliminate roads used for recreation. Given the current frequent use of these roads by these users 
(especially permittees), BLM could not justify permanent closure. Further, some of the roads that would 
be closed under this option would restrict access of private landowners to their private surface estates. 

2.7.2.3 POWER GENERATION OPTIONS 

Approximately 2–3 mW of electrical energy output would be required at any one time for mining operations 
on the tract under the Proposed Action, Alternative C, or Alternative K1 (see Section 2.3.2.6). In addition to 
the use of diesel-powered generators to supply this energy, which is considered in detail, supplying power 
via a transmission line (three possible points of origin) or a combination of diesel-powered generators and a 
transmission line was considered. Transmission line options considered were as follows: 

• Option A: Creating a transmission line extension from US-89 at the junction with KFO Route 116 
near the town of Alton to the tract 

• Option B: Creating a transmission line extension from Kanab to the tract 
• Option C: Creating a transmission line extension from Todd’s Junction in Garfield County to the 

tract 

Option A was not carried forward for further analysis because this transmission line extension would only 
be able to supply the mine operation with approximately 500 kilowatts of energy, approximately 17%–
25% of the power needed to operate the mine. Under this scenario, the successful bidder would need to use 
generators to meet the remaining energy needs (75%–83%) of the mine. The quantity of electrical energy 
that could be supplied under this option would not justify the cost of investing in construction of the 
transmission line given the need to continually use diesel-powered generators to supply most of the energy. 

Option B was not carried forward for further analysis due to the high cost of transmission line construction 
($15,000,000–$20,000,000, according to estimates provided by Garkane Energy), and the fact that this 
option would only provide approximately 1 mW of energy for mining operations (approximately 33%–
50% of the power needed to operate the mine). According to estimates provided by ACD, the cost of 
transmission line construction would never be paid back over the life of the mine; conducting mining 
operations solely with the use of diesel-powered generators is estimated to be cheaper over the life of the 
mine than transmission line construction. Also, under this option, the successful bidder would still need to 
use diesel-powered generators to supply 50%–67% of the energy required for mining operations. 

The reasonably foreseeable Garkane Energy 138-kilovolt transmission line between Tropic and Hatch 
would create an opportunity to supply power to the mining operation via a transmission line originating at 
Todd’s Junction (Option C). According to estimates provided by Garkane Energy, this transmission line 
would be able to supply 2–3 mW of energy to the tract, and the cost of transmission line construction 
would be a fraction of that under Option B. This option would be viable assuming that 1) the successful 
bidder, in coordination with Garkane Energy, could obtain ROWs across all private land, as necessary, 
between Todd’s Junction and the tract in a timely fashion (or at all) and 2) Garkane Energy could 
guarantee that 2–3 mW of energy would be supplied to the tract for the projected life of the mine. If either 
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one of the aforementioned assumptions is violated, this option would no longer be viable. For this reason, 
it would be speculative to consider this as an option in this EIS, and it was therefore eliminated from 
detailed analysis. 

2.8 Comparison of Alternatives 
The following tables (Table 2.8.1 and Table 2.8.2) compare the No Action Alternative, Proposed Action, 
Alternative C, and Alternative K1. Table 2.8.1 contains a summary comparison of the alternatives and 
Table 2.8.2 contains a summary comparison of direct and indirect impacts. The tables are presented to 
give a concise summary of the alternatives in a comparative form. The environmental consequences are 
fully analyzed in Chapter 4, Environmental Consequences. Under NEPA, all federal agencies are required 
to provide a detailed statement on 

• the direct and indirect environmental impacts of the Proposed Action and alternatives to the 
Proposed Action, including the No Action Alternative; 

• any adverse environmental impacts that cannot be avoided; 
• the relationship between short-term uses of the environment and the maintenance and 

enhancement of long-term productivity; 
• any irreversible and irretrievable commitments of resources; and 
• the cumulative impacts of the action, when added to other past, present, and RFFAs. 
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Table 2.8.1. Summary Comparison of Alternatives 

Item Alternative A  
(No Action) 

Alternative B  
(Proposed Action) 

Alternative C  
(Reduced Tract Acreage and  

Seasonal Restrictions) 

Alternative K1 
(Reduced Tract Acreage) 

Recoverable coal reserves (short tons)* 0 44,900,000 39,200,000 30,800,000 

Federal mineral lease (acres)† 3,581 3,581 3,178 2,114 

Private surface lease (acres)‡ 1,296 1,296 893 880 

Federal surface lease (acres) 2,280 2,280 2,280 1,235 

Projected annual coal production (short tons) 0 2,000,000 2,000,000 2,000,000 

Projected life of the mine (years) 0 25 21 16 

Projected surface disturbance from pits (acres) 0 1,750 1,454 869 

Projected surface disturbance from centralized facilities (acres) 0 36 36 36 

Projected surface disturbance from dispersed facilities (acres) 0 160 135 92 

Projected surface disturbance from KFO Route 116 relocation  0 47  
(17 actual road + 30 ROW) 

37  
(13 actual road + 24 ROW) 

16 

Total projected surface disturbance (acres) 0 1,993 1,662 1,012 

Projected surface disturbance during active mining (acres/number of pits)§ 0 120/1 240/2 120/1 

Projected permanent disturbance from EODA (acres/number of EODAs) 0 0/0¶ 40–60/1 0/0 

Projected area of underground mining and surface impacts due to subsidence (acres)**, x 0 613  
(+166 outside the tract) 

613  
(+166 outside the tract) 

613  
(+166 outside the tract) 

Projected annual water use (gallons) 0 8,112,000 8,112,000 8,112,000 

Projected power needs (mW) and method of delivery 0 2–3 diesel-powered generators 2–3 diesel-powered generators 2–3 diesel-powered generators 

Normal operating hours (hours/days per week/days per year) 0/0/0 24/5–7/260–365 24/5–7/260–365 24/5–7/260–365 

Projected number of employees 0 160 160 160 

Projected truck traffic (truck round-trips per day between the tract and the loadout location) 0 153 153 153 

Special timing restrictions in place for Block S n/a None February 15–March 15 (lekking);  
March 15–July 15 (nesting/brooding) 

None 

* Under the No Action Alternative, coal present (approximately 59,600,000 tons) would not be mined, and therefore these coal resources would not represent coal reserves. 
† Federal mineral lease acres represent the total acres present in the tract whether or not they are leased. Private surface and federal surface acres do not add to total federal mineral lease acres due to errors explained in Table 2.3.1. 
‡ Private surface lease acres represent the total private surface acres present in the tract whether or not they would be leased. 
§ This refers to areas with open surface-mining pits from which coal is being removed and/or areas where topsoil and/or overburden is being removed. 
¶ If BLM decides to hold a competitive lease sale for the tract under the Proposed Action, and there is a successful bidder other than ACD, one EODA would be required under this alternative. 
x The projected area of underground mining operations is calculated as the approximate location where underground coal recovery would begin to the tract boundary.  
** See Chapter 4 Section 4.6 Geology and Minerals for a further explanation of surface impacts due to subsidence. 
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Impacts can be beneficial or adverse, and can be a primary result of an action (direct) or a secondary 
result (indirect). They can be permanent (irreversible), long term (occurring or remaining after the 
cessation of coal mining and during, or continuing, into the period following the reclamation and 
monitoring period), or short term (the period when the development of the mine and the mining of coal 
would occur). The level of impacts may also vary. The basis for conclusions regarding significance are 
the criteria set forth by the CEQ (40 CFR 1508.27) and the professional judgment of the specialists doing 
the analyses. Impacts can be significant during mining but be reduced to less-than-significant levels 
following completion of reclamation or mitigation. Definitions of the magnitude of impacts associated 
with the No Action Alternative, the Proposed Action, Alternative C, and Alternative Kl are presented, as 
appropriate, in Chapter 4, Environmental Consequences. A summary of impacts is provided in Table 
2.8.2. 
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Table 2.8.2.  Summary of Impacts 

Section Resource Alternative A  
(No Action) 

Alternative B  
(Proposed Action) 

Alternative C  
(Reduced Tract Acreage and  
Seasonal Restrictions) 

Alternative K1 
(Reduced Tract Acreage) 

4.2 Aesthetic Resources:  
Noise 

No impacts to aesthetic resources (noise) would 
occur under the No Action Alternative. 

Vibration impacts and increased ambient noise levels in and near the tract 
and along the coal haul transportation route would occur for the life of the 
mine (25 years) under the Proposed Action. 

Vibration impacts and increased ambient noise levels in and 
near the tract and along the coal haul transportation route 
would occur for the life of the mine, except that under 
Alternative C, the noise associated with mining would be 
located further from the town of Alton and the life of the mine 
would be 21 years. 

Vibration impacts and increased ambient noise and vibration 
levels in and near the tract and along the coal haul 
transportation route would occur for the life of the mine, 
except that under Alternative K1, the noise associated with 
mining would be located further from the town of Alton, and 
the life of the mine would be 16 years. 

Aesthetic Resources:  
Visual Resources 

No impacts to aesthetic resources (visual) would 
occur under the No Action Alternative. 

Under the Proposed Action, short-term modifications would occur to the basic 
elements of form, line, color, and texture from surface-mining disturbances 
and presence of facilities. If the 120-acre tracks of coal are removed and 
rehabilitated, the existing character of the landscape would be gradually 
restored. The level of change to the landscape would be consistent with 
visual resource management Class IV objectives. 

Under Alternative C, impacts would be the same as those 
described under the Proposed Action, except that a greater 
acreage of visual contrasts at any one time would result during 
mining operations, fewer total acres would be disturbed, mining 
would be located further from the town of Alton, and the life of 
the mine would be 21 years. 

Under Alternative K1, impacts would be the same as those 
described under the Proposed Action, except that fewer total 
acres would be disturbed, mining would be located further 
from the town of Alton, and the life of the mine would be 16 
years. 

Aesthetic Resources:  
Night Sky 

No impacts to aesthetic resources (night sky) 
would occur under the No Action Alternative. 

There would be a perceptible increase in nighttime skyglow from artificial 
lighting used during mining operations under the Proposed Action. This effect 
would persist for 25 years. Potential skyglow visible from Yovimpa Point 
within Bryce Canyon National Park would be less than that produced by 
several small towns in the general area. Additionally, potential skyglow visible 
from Brian Head Peak outside of Cedar Breaks National Monument would be 
much less than skyglow produced by St. George and Cedar City, Utah. 

Under Alternative C, impacts would be the same as those 
described under the Proposed Action, except that the effect 
would persist for 21 years. 

Under Alternative K1, impacts would be the same as those 
described under the Proposed Action, except that the effect 
would persist for 16 years. 

4.3 Air Resources:  
PM 10 

Under the No Action Alternative, no impacts with 
respect to PM10 would occur as a function of 
mining. Existing and future emissions sources 
would result in concentrations of PM10 within the 
NAAQS. 

Under the Proposed Action, existing and future emissions sources would 
result in concentrations of PM10 within the NAAQS.  

Under Alternative C, existing and future emissions sources 
may result in concentrations of PM10 exceeding the NAAQS. 

Under Alternative K1, existing and future emissions sources 
would result in concentrations of PM10 within the NAAQS. 

Air Resources:  
PM2.5 

Under the No Action Alternative, no impacts with 
respect to PM2.5 would occur as a function of 
mining. Existing and future emissions sources 
would result in concentrations of PM2.5 within the 
NAAQS. 

Under the Proposed Action, existing and future emissions sources would 
result in concentrations of PM2.5 within the NAAQS. 

Under Alternative C, existing and future emissions sources 
would result in concentrations of PM2.5 within the NAAQS. 

Under Alternative K1, existing and future emissions sources 
would result in concentrations of PM2.5 within the NAAQS. 

Air Resources:  
NO2 

Under the No Action Alternative, no impacts with 
respect to NO2 would occur as a function of 
mining. Existing and future emissions sources 
would result in concentrations of NO2 within the 
NAAQS. 

Under the Proposed Action, existing and future emissions sources would 
result in concentrations of NO2 within the NAAQS. 

Under Alternative C, existing and future emissions sources 
would result in concentrations of NO2 within the NAAQS.  

Under Alternative K1, existing and future emissions sources 
would result in concentrations of NO2 within the NAAQS.  

Air Resources:  
Volatile organic compounds  

Under the No Action Alternative, no impacts with 
respect to volatile organic compound (VOCs) 
would occur as a function of mining. Existing and 
future emissions sources would continue to have 
impacts. 

Under the Proposed Action, VOC emissions would be small compared to 
regional sources. Impacts with respect to VOCs would be well within 
regulatory limits. 

Under Alternative C, VOC emissions would be small compared 
to regional sources. Impacts with respect to VOCs would be 
well within regulatory limits. 

Under Alternative K1, VOC emissions would be small 
compared to regional sources. Impacts with respect to VOCs 
would be well within regulatory limits. 

Air Resources:  
CO  

Under the No Action Alternative, no impacts with 
respect to CO would occur as a function of mining. 
Existing and future emissions sources would result 
in concentrations of CO within the NAAQS. 

Under the Proposed Action, existing and future emissions sources would 
result in concentrations of CO within the NAAQS. 

Under Alternative C, existing and future emissions sources 
would result in concentrations of CO within the NAAQS.  

Under Alternative K1, existing and future emissions sources 
would result in concentrations of CO within the NAAQS.  

Air Resources:  
SO2 

Under the No Action Alternative, no impacts with 
respect to SO2 would occur as a function of 
mining. Existing and future emissions sources 
would result in concentrations of SO2 within the 
NAAQS. 

Under the Proposed Action, existing and future emissions sources would 
result in concentrations of SO2 within the NAAQS. 

Under Alternative C, existing and future emissions sources 
would result in concentrations of SO2 within the NAAQS. 

Under Alternative K1, existing and future emissions sources 
would result in concentrations of SO2 within the NAAQS. 

Air Resources:  
CO2 

Under the No Action Alternative, no impacts with 
respect to CO2 would occur as a function of 
mining. Existing and future emissions sources 
would continue to have impacts with respect to 
CO2. 

Under the Proposed Action, impacts with respect to CO2 would occur as a 
function of mining. Existing and future emissions sources would continue to 
have impacts with respect to CO2. 

Under Alternative C, impacts with respect to CO2 would occur 
as a function of mining. Existing and future emissions sources 
would continue to have impacts with respect to CO2. 

Under Alternative K1, impacts with respect to CO2 would 
occur as a function of mining. Existing and future emissions 
sources would continue to have impacts with respect to CO2. 

2-53 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 2. Proposed Action and Alternatives 
2.8 Comparison of Alternatives 

Table 2.8.2.  Summary of Impacts 

Section Resource Alternative A  
(No Action) 

Alternative B  
(Proposed Action) 

Alternative C  
(Reduced Tract Acreage and  
Seasonal Restrictions) 

Alternative K1 
(Reduced Tract Acreage) 

Air Resources:  
Hazardous air pollutants 
(benzene, toluene, xylenes, 
formaldehyde, 
acetaldehyde, and acrolein) 

Under the No Action Alternative, no impacts with 
respect to HAPs would occur as a function of 
mining. Existing and future emissions sources 
would continue to have impacts. 

Under the Proposed Action, the potential emissions of HAPs would be well 
below threshold exposure levels. No adverse impacts are anticipated. 

Under Alternative C, the potential emissions of HAPs would be 
well below threshold exposure levels. No adverse impacts are 
anticipated. 

Under Alternative K1, the potential emissions of HAPs would 
be well below threshold exposure levels. No adverse impacts 
are anticipated. 

Air Resources:  
Near-field Visibility  

Under the No Action Alternative, no impacts with 
respect to visibility would occur as a function of 
mining. Existing and future emissions sources 
would continue to have impacts with respect to 
visibility. 

Under the Proposed Action, the maximum impacts inside of Bryce Canyon 
National Park from a potential mine plume would be less than the VISCREEN 
acceptance criteria for both color change (Delta E) and contrast. 

Under Alternative C, the maximum impacts inside of Bryce 
Canyon National Park from a potential mine plume would be 
less than the VISCREEN acceptance criteria for both color 
change (Delta E) and contrast. 

Under Alternative K1, the maximum impacts inside of Bryce 
Canyon National Park from a potential mine plume would be 
less than the VISCREEN acceptance criteria for both color 
change (Delta E) and contrast. 

Air Resources:  
Far-field Visibility 

Under the No Action Alternative, no impacts with 
respect to visibility would occur as a function of 
mining. Existing and future emissions sources 
would continue to have impacts with respect to 
visibility. 

Under the Proposed Action, there are no extinction changes exceeding 10% 
in any of the Class I/Class II areas. Zion National Park has three extinction 
changes that exceed 5%.  

Under Alternative C, there are no extinction changes 
exceeding 10% in any of the Class I/Class II areas. Zion 
National Park has three extinction changes that exceed 5%. 

Under Alternative K1, impacts would be equal to or less than 
those from the Proposed Action.  

Air Resources:  
Deposition  

Under the No Action Alternative, no impacts with 
respect to deposition would occur as a function of 
mining. Existing and future emissions sources 
would continue to have impacts with respect to 
deposition. 

Under the Proposed Action, impacts for sulfur and nitrogen deposition are 
below the deposition analysis thresholds (DATs) in all cases, except for 
nitrogen deposition in Bryce Canyon National Park, which exceeds the DAT. 

Under Alternative C, impacts for sulfur and nitrogen deposition 
are below the DATs in all cases, except for nitrogen deposition 
in Bryce Canyon National Park, which exceeds the DAT. 

Under Alternative K1, impacts would be equal to or less than 
those from the Proposed Action.  

Air Resources:  
Greenhouse Gases 

Under the No Action Alternative, no impacts with 
respect to greenhouse gases (GHG) would occur 
as a function of mining. Existing and future 
emissions sources would continue to have impacts 
with respect to GHG. 

Under the Proposed Action, annual GHG emissions (CO2) would be 
approximately 0.014% of estimated 2010 global GHG emissions (this includes 
off-site end user combustion of the coal produced from the tract).  

Under Alternative C, annual GHG emissions (CO2) would be 
approximately 0.014% of estimated 2010 global GHG 
emissions (this includes off-site end user combustion of the 
coal produced from the tract).  

Under Alternative K1, impacts would be equal to or less than 
those from the Proposed Action.  

4.4 Cultural Resources No impacts to cultural resources, beyond those 
that occur due to existing uses of the area, would 
occur under the No Action Alternative.  
In addition, management of cultural resources on 
BLM-managed lands within the tract would 
continue at the discretion of the BLM under the 
KFO RMP (BLM 2008b). 

Under the Proposed Action, 75 archaeological sites eligible for the NRHP 
would be completely or partially removed by pit disturbance. 
In addition, the following would occur under this alternative: 
• Four NRHP-eligible archaeological sites would be completely or partially 

destroyed by construction of centralized facilities. 
• As many as two NRHP-eligible archaeological sites would be completely 

or partially destroyed by the relocation of KFO Route 116. 
• Approximately five NRHP-eligible archaeological sites would be 

completely or partially destroyed by the construction of dispersed 
facilities. 

• Underground mining could impact previously unidentified archaeological 
sites through subsidence. 

• An unknown number of previously unidentified archaeological sites could 
be impacted by pit disturbance, construction of centralized or dispersed 
facilities, or KFO Route 116 relocation. 

• Sites not directly impacted by surface mining or facilities construction 
would be subject to indirect effects from vandalism, looting, or 
unintentional destruction for the 25-year mine life. 

• Native American TCPs would be subject to adverse effects to their 
integrity of setting, feeling, and association due to visual, auditory, and 
other atmospheric impacts from mining activity for the 25-year mine life. 

• Panguitch Historic District and Utah Heritage Highway 89/Mormon 
Pioneer Heritage Area would be subject to adverse effects to their 
integrity of setting, feeling, and association due to an incremental 
increase in coal truck traffic for the 25-year mine life 

Under Alternative C, 69 NRHP-eligible archaeological sites 
would be completely or partially destroyed by pit disturbance. 
In addition, the following would occur under this alternative: 
• Four NRHP-eligible archaeological sites would be 

completely or partially destroyed by construction of 
centralized facilities. 

• As many as two NRHP-eligible archaeological sites would 
be completely or partially destroyed by the relocation of 
KFO Route 116. 

• Approximately five NRHP-eligible archaeological sites 
would be completely or partially destroyed by the 
construction of dispersed facilities. 

• Underground mining could impact previously unidentified 
archaeological sites through subsidence. 

• An unknown number of previously unidentified 
archaeological sites could be impacted by pit disturbance, 
construction of centralized or dispersed facilities, or KFO 
Route 116 relocation. 

• Sites not directly impacted by surface mining or facilities 
construction would be subject to indirect effects from 
vandalism, looting, or unintentional destruction for the 21-
year mine life. 

• Native American TCPs would be subject to adverse 
effects to their integrity of setting, feeling, and association 
due to visual, auditory, and other atmospheric impacts 
from mining activity for the 21-year mine life. 

• Panguitch Historic District and Utah Heritage Highway 
89/Mormon Pioneer Heritage Area would be subject to 
adverse effects to their integrity of setting, feeling, and 
association due to an incremental increase in coal truck 
traffic for the 21-year mine life. 

Under Alternative K1, 29 NRHP-eligible sites would be 
completely or partially destroyed by pit disturbance. 
In addition, the following would occur under this alternative: 
• Four NRHP-eligible archaeological sites would be 

completely or partially destroyed by construction of 
centralized facilities. 

• As many as two NRHP-eligible archaeological sites 
would be completely or partially destroyed by the 
relocation of KFO Route 116. 

• Approximately four NRHP-eligible archaeological sites 
would be completely or partially destroyed by the 
construction of dispersed facilities. 

• Underground mining could impact previously 
unidentified archaeological sites through subsidence. 

• An unknown number of previously unidentified 
archaeological sites could be impacted by pit 
disturbance, construction of centralized or dispersed 
facilities, or KFO Route 116 relocation. 

• Sites not directly impacted by surface mining or facilities 
construction would be subject to indirect effects from 
vandalism, looting, or unintentional destruction for the 
16-year mine life. 

• Native American TCPs would be subject to adverse 
effects to their integrity of setting, feeling, and 
association due to visual, auditory, and other 
atmospheric impacts from mining activity for the 16-year 
mine life. 

• Panguitch Historic District and Utah Heritage Highway 
89/Mormon Pioneer Heritage Area would be subject to 
adverse effects to their integrity of setting, feeling, and 
association due to an incremental increase in coal truck 
traffic for the 16-year mine life. 
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4.5 Fire Management No impacts to fire management would occur under 
the No Action Alternative. 

Under the Proposed Action, approximately 1,975 acres of vegetation would 
be removed during mining and construction activities, which would result in 
the greatest risk of human-caused wildfires of all the alternatives. The 
revegetation of this entire acreage with suitable native and non-native species 
and the suppression of cheatgrass (Bromus tectorum) would lead to reduced 
fire regime conditions class ratings in these areas.  
6.5 miles of new roads would be constructed due to the relocation of KFO 
Route 116. This increase in new roads would result in an increased risk of 
human-caused wildfires from construction activities. 
The construction of centralized and dispersed facilities on 196 acres under 
the Proposed Action could lead to an increased risk of human-caused 
wildfires from construction activities in undisturbed vegetation. 
In addition, increased movement to and from the tract by construction 
equipment and coal haul trucks would increase the risk of fuel leakage and/or 
sparking that could lead to wildfires in the tract and adjacent transportation 
corridors. An estimated 153 coal haul vehicle round-trips per day are 
expected. 

Impacts would be similar to those described under the 
Proposed Action, except that approximately 1,650 acres of 
vegetation would be removed during mining and construction 
activities and 4.6 miles of new roads would be constructed due 
to the relocation of KFO Route 116. This is more than the No 
Action but fewer than the Proposed Action. There would be an 
overall greater risk of human-caused wildfires compared to the 
No Action but a lesser risk compared to the Proposed Action 
due to fewer acres disturbed and a shorter time period when 
activities would take place (21 years instead of 25 years).  
The construction of centralized and dispersed facilities on 171 
acres under Alternative C could lead to an increased risk of 
human-caused wildfires from construction activities in 
undisturbed vegetation. 
In addition, increased movement to and from the tract by 
construction equipment and coal haul trucks would increase 
the risk of fuel leakage and/or sparking that could lead to 
wildfires in the tract and adjacent transportation corridors. An 
estimated 153 coal haul vehicle round-trips per day are 
expected. 

Impacts would be similar to those described under the 
Proposed Action, except that approximately 1,005 acres of 
vegetation would be removed during mining and construction 
activities and 2 miles of new roads would be constructed due 
to the relocation of KFO Route 116. This is more than the No 
Action but fewer than the Proposed Action and Alternative C. 
There would be an overall greater risk of human-caused 
wildfires compared to the No Action but a lesser risk 
compared to the Proposed Action and Alternative C due to 
fewer acres disturbed and a shorter time period when 
activities would take place (16 years instead of 25 or 21 
years).  
The construction of centralized and dispersed facilities on 
128 acres under Alternative K1 could lead to an increased 
risk of human-caused wildfires from construction activities in 
undisturbed vegetation. 
In addition, increased movement to and from the tract by 
construction equipment and coal haul trucks would increase 
the risk of fuel leakage and/or sparking that could lead to 
wildfires in the tract and adjacent transportation corridors. An 
estimated 153 coal haul vehicle round-trips per day are 
expected. 

4.6 Geology and Minerals No impacts to geological or mineral resources 
would occur from surface mining under the No 
Action Alternative. 

Under the Proposed Action, changes in topography, physiography, and 
stratigraphy would result from 1,750 acres of surface mining. 

Under Alternative C, changes in topography, physiography, 
and stratigraphy would result from 1,454 acres of surface 
mining. 

Under Alternative K1, changes in topography, physiography, 
and stratigraphy would result from 869 acres of surface mining. 
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No impacts to geological or mineral resources 
would occur from underground mining under the 
No Action Alternative. 

Under the Proposed Action, subsidence and changes to stratigraphy would 
result from 613 acres of underground mining. 

Impacts would be the same as those described under the 
Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action. 

No impacts to geological or mineral resources 
would occur from subsidence under the No Action 
Alternative. 

Under the Proposed Action, subsidence would occur within 613 acres within 
the tract. Approximately 166 acres of subsidence would occur within the 
angle of influence outside the tract. 

Impacts would be the same as those described under the 
Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action. 

No fault hazards from underground mining would 
occur under the No Action Alternative. 

Slight fault hazard would occur from underground mining under the Proposed 
Action. 

Impacts would be the same as those described under the 
Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action. 

No impacts to geological or mineral resources 
would occur from landslides under the No Action 
Alternative.  

A risk to structures would occur on or near landslide deposits under the 
Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action. 

No coal would be removed under the No Action 
Alternative.  

Removal of 44.9 million tons of coal would occur under the Proposed Action. Removal of 38.1 million tons of coal would occur under 
Alternative C. 

Removal of 30 million tons of coal would occur under 
Alternative K1. 

Under the No Action Alternative, no impacts to 
geological or mineral resources would occur from 
fluid mineral removal due to high fluid mineral 
potential. 

Decreased likelihood of fluid mineral removal due to mining activities would 
occur under the Proposed Action.  

Impacts would be the same as those described under the 
Proposed Action.  

Impacts would be the same as those described under the 
Proposed Action. 

No impact to burnt shale would occur under the No 
Action Alternative. 

Possible burial of burnt shale resources would occur under the Proposed 
Action. 

Impacts would be the same in nature as those described 
under the Proposed Action, but would be smaller in 
magnitude because of the reduced acreage of mining.  

Impacts would be the same in nature as those described under 
the Proposed Action, but would be smaller in magnitude than 
the Proposed Action and Alternative C because of the reduced 
acreage of mining. 

No impact to gravel would occur under the No 
Action Alternative. 

Possible burial of gravel resources would occur under the Proposed Action. Impacts would be the same in nature as those described 
under the Proposed Action, but would be smaller in 
magnitude because of the reduced acreage of mining.  

Impacts would be the same in nature as those described under 
the Proposed Action, but would be smaller in magnitude than 
the Proposed Action and Alternative C because of the reduced 
acreage of mining. 

No impact to septarian nodules would occur under 
the No Action Alternative. 

Possible damage or burial of septarian nodules would occur under the 
Proposed Action. 

Impacts would be the same in nature as those described 
under the Proposed Action, but would be smaller in 
magnitude because of the reduced acreage of mining.  

Impacts would be the same in nature as those described under 
the Proposed Action, but would be smaller in magnitude than 
the Proposed Action and Alternative C because of the reduced 
acreage of mining. 

Underground coal fires have the potential to occur 
through spontaneous combustion. Historical 
reviews and site visits have not shown any 
indication of past coal mine fires near the Alton 
Coal Tract. 

Underground coal fires have the potential to occur through spontaneous 
combustion. Historical reviews and site visits have not shown any indication 
of past coal mine fires near the Alton Coal Tract. There is an increased risk of 
coal fires under the Proposed Action due to more coal being exposed to 
oxygen. Surface mining has occurred in the Alton Coal Tract in the past, and 
there is no evidence of fires during mining. 

Impacts would be the same as those described under the 
Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action. 

4.7 Hazardous and  
Solid Waste 

No Impacts to hazardous and solid waste would 
occur under the No Action Alternative. 

Under the Proposed Action, movement to and from the tract by service 
vehicles and coal haul trucks would have the potential to increase the risk of 
fuel leakage or solid waste spills in the tract and adjacent transportation 
corridors. Accidental or inadvertent leakages from storage tanks would also 
be possible. Spills would have adverse effects on soil, water, vegetation, and 
wildlife resources. Potential impacts would be mitigated through standard 
operating procedures and through the creation of other plans and policies that 
relate to hazardous materials disposal, transport, and emergency response. 

Impacts would be the same as those described under the 
Proposed Action with the following exceptions. The acreage of 
dispersed facilities constructed would be fewer than under the 
Proposed Action (135 instead of 160), and therefore the 
associated risks, such as fuel leakage and storage tank 
leakage, would be smaller under this alternative.  
Mining activities under this alternative would take place over 
the course of 21 years, which is four years shorter than under 
the Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action with the following exceptions. The acreage 
of dispersed facilities constructed would be fewer than under 
the Proposed Action (92 instead of 160), and therefore the 
associated risks, such as fuel leakage and storage tank 
leakage, would be smaller under this alternative.  
Mining activities under this alternative would take place over 
the course of 16 years, which is nine years shorter than 
under the Proposed Action. 

4.8 Land Use and Access Land uses would continue in their current condition 
under the No Action Alternative. 

Under the Proposed Action, 2,280 acres of federal land and 1,296 acres of 
private land would be unavailable for grazing and recreation access during 
mining activities (life of mine). Agriculture, tourism, and recreation activities 
would also be prohibited or restricted during the 25-year mine life. 

Under Alternative C, 2,280 acres of federal land and 893 acres 
of private land would be unavailable for grazing and recreation 
access while mining activities were occurring. Impacts would 
be slightly fewer than the Proposed Action with 403 fewer 
acres available for mining. Agriculture, tourism, and recreation 
activities would also be prohibited or restricted during the 21-
year mine life.  

Under Alternative K1, 1,235 acres of federal land and 880 
acres of private land would be unavailable for grazing and 
recreation access while mining activities were occurring. 
Impacts would be slightly fewer than the Proposed Action, 
with 1,462 fewer acres available for mining. Agriculture, 
tourism, and recreation activities would also be prohibited or 
restricted during the 16-year mine life. 

2-56 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 2. Proposed Action and Alternatives 
2.8 Comparison of Alternatives 

Table 2.8.2.  Summary of Impacts 

Section Resource Alternative A  
(No Action) 

Alternative B  
(Proposed Action) 

Alternative C  
(Reduced Tract Acreage and  
Seasonal Restrictions) 

Alternative K1 
(Reduced Tract Acreage) 

4.9 Livestock Grazing No impacts would occur to grazing from the No 
Action Alternative. Grazing would continue in its 
current condition. 

Impacts under the Proposed Action would consist of the temporary loss of 
forage as a result of restricted access, spread of noxious weeds, and/or 
decreased palatability from construction dust on 1,975 acres; the temporary 
loss of water sources and range improvements, such as fences and cattle 
guards; the loss of 3,220 animal unit month (AUMs) within seven allotments 
over the life of the mine and reclamation period; and livestock mortality from 
vehicle collisions. 

Impacts under Alternative C would be the same as the 
Proposed Action, except that there would be restricted access 
for 31 years (due to the timeframe associated with 
reclamation), resulting in impacts to 1,650 acres of vegetation 
and 2,852 AUMs. 

Impacts under Alternative K1 would be the same as the 
Proposed Action, except that there would be restricted 
access for 26 years (due to the timeframe associated with 
reclamation), resulting in impacts to 1,005 acres of 
vegetation and 2,392 AUMs. 

4.10 Paleontology No impacts to paleontological resources would 
occur under the No Action Alternative. 

Impacts to paleontological resources under the Proposed Action could occur 
on approximately 1,750 acres of land that would be disturbed for pits, 196 
acres of disturbance for centralized and dispersed facilities, and 17 acres of 
disturbance to relocate KFO Route 116. Impacts would include 
destruction/loss of paleontological resources in situ as well as educational 
opportunities arising from discovery. 

Impacts to paleontological resources under Alternative C could 
occur on approximately 1,454 acres of land that would be 
disturbed for pits, 171 acres of disturbance for centralized and 
dispersed facilities, and 13 acres of disturbance to relocate 
KFO Route 116. Adverse impacts would include 
destruction/loss of paleontological resources in situ. Beneficial 
impacts would include educational opportunities arising from 
discovery. 

Impacts to paleontological resources under Alternative K1 
could occur on approximately 869 acres of land that would 
be disturbed for pits, 128 acres of disturbance for centralized 
and dispersed facilities, and 5.6 acres of disturbance to 
relocate KFO Route 116. Adverse impacts would include 
destruction/loss of paleontological resources in situ. 
Beneficial impacts would include educational opportunities 
arising from discovery 

4.11 Recreation Recreation would not be impacted as a function of 
mining under the No Action Alternative. Presently 
occurring land uses would continue to interact with 
recreation trends in the analysis area under this 
alternative.  

The Proposed Action would result in a loss of 3.576 acres of lands available 
for dispersed recreation from mining over the 25-year mine life. This 
represents 0.4% of all lands available for big game hunting in the PPMA. 
Approximately 13 miles of designated OHV routes would be temporarily 
removed over the life of the mine, representing a 0.7% decrease in OHV 
routes within the BLM-KFO.  
In addition, displacement of recreational users onto 92,573 acres of adjacent 
public lands would affect recreational experiences of users on those lands. 
Approximately 3.9% of the recreation analysis area would be directly or 
indirectly affected by mine-related actions. 

Alternative C would result in a loss of 3,173 acres of lands 
available for dispersed recreation from mining over the 21-year 
mine life. This represents 0.3% of all lands available for big 
game hunting in the PPMA. Impacts to OHV routes would be 
the same as the Proposed Action.  
In addition, displacement of recreational users onto 92,573 
acres of adjacent public lands would affect recreational 
experiences of users on those lands. Approximately 3.4% of 
the recreation analysis area would be directly or indirectly 
affected by mine-related actions. 

Alternative K1 would result in a loss of 2,114 acres of lands 
available for dispersed recreation from mining over the 16-
year mine life. This represents 0.2% of all lands available for 
big game hunting in the PPMA. Impacts to OHV routes would 
be the same as the Proposed Action.  
In addition, displacement of recreational users onto 92,573 
acres of adjacent public lands would affect recreational 
experiences of users on those lands. Approximately 2.3% of 
the recreation analysis area would be directly or indirectly 
affected by mine-related actions. 

4.12 Socioeconomics Socioeconomic conditions would be similar to 
current conditions under the No Action Alternative. 

The Proposed Action would result in 160 direct jobs, 320 indirect jobs, $6.5 
million in annual wages, $1.49 billion total recovery value, $186.62 million 
total royalty revenue, and $93.31 million royalty revenue disbursed to the 
State of Utah.  
Additional taxes, fees, and payments would result, based on production 
amount. 
The Proposed Action would result in adverse impacts to known recreation 
uses in the area (hunting and OHV use); current sense of community, social 
well-being, and tourism-related businesses; population, housing, and public 
health and safety. 
Disproportionate environmental justice impacts would occur to the town of 
Alton related to noise and visual resources as a result of proposed mining 
activities. 

Under Alternative C, socioeconomic impacts would be similar 
to the Proposed Action. Alternative C would result in $1.25 
billion total recovery value, $156.66 million total royalty 
revenue, and $78.33 million total revenue disbursed to the 
State of Utah. 
Shortening the life of the mine by four years would result in an 
approximately 16% decrease in additional taxes, fees, and 
payments based on production amount. 
Disproportionate environmental justice impacts would occur to 
the town of Alton related to air quality, noise, and visual 
resources as a result of proposed mining activities. 

Under Alternative K1, socioeconomic impacts would be 
similar to the Proposed Action. Alternative K1 would result in 
$95.04 million total recovery value, $119.36 million total 
royalty revenue, and $59.68 million total revenue disbursed 
to the State of Utah. 
Shortening the life of the mine by nine years would result in 
an approximately 36% decrease in additional taxes, fees, 
and payments based on production amount. 
Disproportionate environmental justice impacts would occur 
to the town of Alton related to noise and visual resources as 
a result of proposed mining activities. 
 

4.13 Soils No impacts to soils would occur under the No 
Action Alternative. 

Under the Proposed Action, 1,993 acres of soils would be disturbed by 
surface mining and by the construction of related facilities and roads. Of this 
total, 1,750 acres of soil resources would be disturbed by surface mining, and 
243 acres would be disturbed by related activities, including the construction 
of centralized and dispersed facilities, the relocation and construction of 
roads, and the grading of road ROWs. Impacts under the Proposed Action 
would be considerably greater than would occur under the No Action 
Alternative due to the large-scale removal and replacement of soils that would 
occur during proposed surface-mining operations (which would not occur 
under the No Action Alternative). 
Surface-mining activities under the Proposed Action would drastically disturb 
soil resources through the large-scale removal, stockpiling, and replacement 
of soils during surface mining. A total of 1,750 acres of soils would be 
removed to its full depth where surface mining takes place, and topsoil and 
suitable subsoil would be stockpiled for reclamation. The disturbance (impact) 
caused by removing and replacing soils, as described above, would be long 
term. Most of the impacts (caused by facilities, some roads, etc.) would be 
long term, persisting for the life of the mine. 

Under Alternative C, 1,662 acres of soils would be disturbed by 
surface mining and the construction of related facilities and 
roads. Of this total, 1,454 acres of soil resources would be 
disturbed by surface mining, and 208 acres would be disturbed 
by other related activities, including the construction of 
centralized and dispersed facilities, the relocation and 
construction of roads, and the grading of road ROWs. Impacts 
under Alternative C would be of the same nature as under 
Proposed Action, but to a lesser degree. 

Under Alternative K1, 1,012 acres of soils would be disturbed 
by surface mining and the construction of related facilities 
and roads. Of this total, 869 acres of soil resources would be 
disturbed by surface mining, and 144 acres would be 
disturbed by other related activities, including the 
construction of centralized and dispersed facilities, the 
relocation and construction of roads, and the grading of road 
ROWs. Impacts under Alternative K1 would be of the same 
nature as under Proposed Action and Alternative C, but to a 
lesser degree. 

4.14 Transportation No impacts to transportation would occur under 
the No Action Alternative. 

Under the Proposed Action, there would be a 2% increase in commuter traffic 
and coal truck traffic through Cedar City. Additional coal truck traffic would 
cause a 4% increase in traffic through Hatch and Panguitch.  

Impacts under Alternative C would be the same as those 
described under the Proposed Action, except that the life of the 
mine would be 21 years instead of 25 years. 

Impacts under Alternative K1 would be the same as those 
described under the Proposed Action, except that the life of 
the mine would be 16 years instead of 25 years. 
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4.15 Vegetation No impacts to vegetation would occur under the 
No Action Alternative.  

Under the Proposed Action, 1,733 acres of vegetation would be removed by 
surface mining (of the 3,556 acres of vegetation in the tract). 
In addition, approximately 47 acres of vegetation would be removed for the 
relocation of KFO Route 116, approximately 36 acres of vegetation would be 
removed for centralized facilities, and approximately 160 acres of vegetation 
would be removed for dispersed facilities. 
Under the Proposed Action, the acres of land susceptible to weed invasion 
would be increased by approximately 2,266 acres, and all disturbed acres 
would be reclaimed and revegetated during the 25-year mine life and a 10-
year restoration period.  

Impacts under Alternative C would the same as those 
described under the Proposed Action, but to a lesser degree. 
Under Alternative C, 1,454 acres of vegetation would be 
removed by surface mining (of the 3,162 acres of vegetation in 
the tract). 
In addition, approximately 36 acres of vegetation would be 
removed for the relocation of KFO Route 116, approximately 
36 acres of vegetation would be removed for centralized 
facilities, and approximately 135 acres of vegetation would be 
removed for dispersed facilities. 
Under Alternative C, the acres of land susceptible to weed 
invasion would be increased by approximately 1,887, and all 
disturbed acres would be reclaimed and revegetated during the 
21-year mine life and a 10-year restoration period.  

Impacts under Alternative K1 would the same as those 
described under the Proposed Action, but to a lesser degree. 
Under Alternative K1, 861 acres of vegetation would be 
removed by surface mining (of the 2,052 acres of vegetation 
in the tract). 
In addition, approximately 16 acres of vegetation would be 
removed for the relocation of KFO Route 116, approximately 
36 acres of vegetation would be removed for centralized 
facilities, and approximately 92 acres of vegetation would be 
removed for dispersed facilities. 
Under Alternative K1, the acres of land susceptible to weed 
invasion would be increased by approximately 1,136 acres, 
and all disturbed acres would be reclaimed and revegetated 
during the 16-year mine life and a 10-year restoration period. 

4.16 Water Resources:  
Stream channel 

No stream relocation would occur under the No 
Action Alternative. 

Under the Proposed Action, 0.49–0.81 mile of Robinson Creek would be 
relocated, potentially affecting stream function, associated riparian corridor, 
and water quality. 

Impacts would be the same as those described under the 
Proposed Action.  

Impacts would be the same as those described under the 
Proposed Action. 

Water Resources:  
Surface water 

No change in surface water quality or quantity 
would occur under the No Action Alternative. 

Under the Proposed Action, approximately 29 acre-feet of runoff water would 
be captured annually from pits and centralized facilities. 
In addition, small sediment loads to streams would occur from dispersed 
facilities and road ROW, and a loss of instream dilution could increase the 
concentration of total dissolved solids over the state water quality standard of 
1,200 mg/L. 
Under the Proposed Action, reduced instream flows could result in less water 
available for irrigation downstream. 
In addition, a small risk of surface water contamination from accidental spills 
to 13.8 miles of stream that are within 100 feet of the reasonably foreseeable 
coal haul transportation route could occur, as well as a small increase in fine 
particles in streams associated with deposition of fugitive dust and coal dust.  

Under Alternative C, approximately 24 acre-feet of runoff water 
would be captured annually from pits and centralized facilities. 
Sediment load, total dissolved solids, instream flow, and 
accidental spill-related impacts would be the same as those 
described under the Proposed Action, except for a shorter 
period of time. 

Under Alternative K1, approximately 14 acre-feet of runoff 
water would be captured annually from pits and centralized 
facilities. 
Sediment load, total dissolved solids, instream flow, and 
accidental spill-related impacts would be the same as those 
described under the Proposed Action, except for a shorter 
period of time. 
 
 

Water Resources:  
Groundwater 

No change in groundwater quality or quantity 
would occur under the No Action Alternative. 

Under the Proposed Action, there would be a loss of 25 acre-feet of 
groundwater per year used for dust suppression for 25 years (625 acre-feet 
total), and a groundwater loss of 116 acre-feet per year due to evaporation in 
pits for 25 years (2,900 acre-feet). Groundwater loses would be up to 
approximately 6% of the total estimated groundwater available in the zone 
from which groundwater would be extracted for use in mining operations. 
Approximately 32.3 acre-feet of groundwater would be intercepted in mine 
pits annually. 
The potential for significant impacts to groundwater quality is also low 
because of the lack of groundwater resources in some mining blocks, the lack 
of groundwater resources in the coal zones of some mining blocks, and the 
already poor quality of groundwater resources in some mining blocks. 

Under Alternative C, there would be a loss of 25 acre-feet of 
groundwater per year used for dust suppression for 21 years 
(525 acre-feet), and a groundwater loss of 233 acre-feet per 
year due to evaporation in pits for 21 years (4,893 acre-feet). 
Groundwater loses would be up to approximately 5% of the 
total estimated groundwater available in the zone from which 
groundwater would be extracted for use in mining operations. 
Approximately 32.3 acre-feet of groundwater would be 
intercepted in mine pits annually. 
The potential impacts to groundwater quality would be the 
same as those described under the Proposed Action. 

Under Alternative K1, there would be a loss of 25 acre-feet of 
groundwater per year used for dust suppression for 16 years 
(400 acre-feet), and a groundwater loss of 116 acre-feet per 
year due to evaporation in pits for 16 years (1,856 acre-feet). 
Groundwater loses would be up to approximately 4% of the 
total estimated groundwater available in the zone from which 
groundwater would be extracted for use in mining operations. 
Approximately 32.3 acre-feet of groundwater would be 
intercepted in mine pits annually. 
The potential impacts to groundwater quality would be the 
same as those described under the Proposed Action. 

Water Resources:  
Wetlands, riparian areas, 
floodplains, and AVFs  

No impacts to wetlands, riparian areas, 
floodplains, or AVFs would occur under the No 
Action Alternative. 

 
Under the Proposed Action, approximately 32.5 acres of wetlands would be 
removed by surface-mining operations.  
Total disturbance to riparian areas would be 11.0 acres. Approximately 8.0 
acres of AVFs would be disturbed due to construction of dispersed facilities. 
Impacts to these areas would include loss of habitat, destabilization of 
streambanks, floodplain storage and attenuation, water filtration, and 
groundwater recharge. 
Floodplains have the potential to be affected along approximately 60,565 
linear feet of ephemeral and intermittent drainages within the surface mining 
areas of the coal zone associated with this alternative. Approximately 17,102 
linear feet of perennial (including 96 linear feet of Kanab Creek), intermittent, 
and ephemeral drainages are within the underground mining area. 

  
Under Alternative C, approximately 0.03 acre of wetlands 
would be removed by the relocation of KFO Route 116.  
Total disturbance to riparian areas would be 10.1 acres. 
Approximately 7.4 acres of AVFs would be disturbed due to 
construction of dispersed facilities. Impacts to these areas 
would include loss of habitat, destabilization of streambanks, 
floodplain storage and attenuation, water filtration, and 
groundwater recharge. 
Floodplains have the potential to be affected along 
approximately 52,660 linear feet of ephemeral and intermittent 
drainages within the surface mining areas of the coal zone 
associated with this alternative. Approximately 17,102 linear 
feet of intermittent and ephemeral drainages are within the 
underground mining area. 

Under Alternative K1, approximately 0.03 acre of wetlands 
would be removed by the relocation of KFO Route 116.  
Total disturbance to riparian areas would be 11.4 acres. 
Approximately 9.0 acres of AVFs would be disturbed due to 
construction of dispersed facilities. Impacts to these areas 
would include loss of habitat, destabilization of streambanks, 
floodplain storage and attenuation, water filtration, and 
groundwater recharge. 
Floodplains have the potential to be affected along 
approximately 37,161 linear feet of ephemeral and 
intermittent drainages within the surface mining areas of the 
coal zone associated with this alternative. Approximately 
17,102 linear feet of intermittent and ephemeral drainages 
are within the underground mining area. 
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Water Resources:  
Subsidence 

No impacts to water resources would occur from 
subsidence under the No Action Alternative. 

Under the Proposed Action, subsidence would occur on 613 acres within the 
tract. Approximately 166 acres of subsidence would occur within the angle of 
influence outside the tract. Potential subsidence-related water resources 
impacts include potential changes to surface drainage and deterioration of 
surface-water quality as well as changes to groundwater levels, flow, and 
quality 

Impacts would be the same as those described under the 
Proposed Action. 

Impacts would be the same as those described under the 
Proposed Action. 

4.17 Wildlife: General No Impacts to wildlife, as a function of mining the 
tract, would occur under the No Action Alternative. 

Direct and indirect impacts under the Proposed Action would occur to wildlife 
from habitat fragmentation, alteration, loss, and displacement due to surface 
disturbance, noise, ground vibration, night lighting, and increased risk of 
vehicle mortality associated with approximately 153 coal haul truck round-
trips per day. 
In addition, surface mining, infrastructure, and road development would 
remove 1,975 acres (55%) of wildlife habitats within the 3,576-acre tract. 
Approximately 36 acres of habitats would be disturbed for the relocation of 
KFO Route 116. 
Approximately 29 acres of crucial summer habitat for mule deer would be 
disturbed under the Proposed Action. This represents 21% of this habitat in 
the tract and 0.03% of this habitat in the herd management unit (HMU). 
Approximately 1,803 acres of substantial value summer habitat for mule deer 
would be disturbed under the Proposed Action. This represents 52% of this 
habitat in the tract and 0.9% of this habitat in the HMU. 
Approximately 1,808 acres of substantial value summer habitat for Rocky 
Mountain elk would be disturbed under the Proposed Action. This represents 
52% of this habitat in the tract and 2.2% of this habitat in the HMU. 
Approximately 25 acres of substantial value year-long habitat for Rocky 
Mountain elk would be disturbed under the Proposed Action. This represents 
35% of this habitat in the tract and 0.01% of this habitat in the HMU. 
Surface water on the tract is limited, and flow rates in the larger streams on 
the tract (Kanab Creek and Lower Robinson Creek) are too minimal to 
support fish populations. Thus, impacts to fish species in the tract are unlikely 
to occur. 
  
Mining activities under the Proposed Action would occur 24 hours a day and 
six days a week over the 25-year mine life.  
All disturbed acres would be reclaimed and revegetated concurrently with 
mining and over the 10-year restoration period. 
Impacts on wildlife from coal truck traffic would include the potential for 
wildlife mortality along highways and would vary according to the individual’s 
size, mobility, and movements. Large, nocturnal species and migratory 
species such as mule deer, elk, and pronghorn would be at the greatest risk. 
An increase in vehicle collision mortality of raptors and other bird species 
could also occur due to birds scavenging roadkill, and would be proportional 
to the volume of other animal mortalities. 

The nature of impacts under Alternative C would be the same 
as under the Proposed Action but would differ in acreages and 
timing. Direct impacts under this alternative would occur from 
the removal of 1,650 acres (52%) of wildlife  habitats within the 
3,173-acre tract. Approximately 44 acres would be disturbed 
for the relocation of KFO Route 116. 
Approximately 1,526 acres of substantial value summer habitat 
for mule deer would be disturbed under Alternative C. This 
represents 50% of this habitat in the tract and 0.7% of this 
habitat in the HMU. 
Approximately 1,501 acres of substantial value summer habitat 
for Rocky Mountain elk would be disturbed under the 
Alternative C. This represents 48% of this habitat in the tract 
and 2% of this habitat in the HMU. 
Approximately 25 acres of substantial value year-long habitat 
for Rocky Mountain elk would be disturbed under Alternative C. 
This represents 35% of this habitat in the tract and 0.01% of 
this habitat in the HMU. 
Surface water on the tract is limited, and flow rates in the larger 
streams on the tract (Kanab Creek and Lower Robinson 
Creek) are too minimal to support fish populations. Thus, 
impacts to fish species in the tract are unlikely to occur. 
In addition, mining activities would occur 24 hours a day and 
six days a week over the 21-year mine life. 
All disturbed acres under this alternative would be reclaimed 
and revegetated concurrently with mining and over the 10-year 
restoration period. 
Potential impacts from coal truck traffic would be the same as 
those described under the Proposed Action, but would be 
shorter in duration because of the shorter mine life. 

The nature of impacts under Alternative K1 would be the 
same as under the Proposed Action but would differ in 
acreages and timing. Direct impacts under this alternative 
would occur from the removal of 1,005 acres (48%) of wildlife 
habitats within the 2,114-acre tract. Approximately 16 acres 
would be disturbed for the relocation of KFO Route 116. 
Approximately 920 acres of substantial value summer habitat 
for mule deer would be disturbed under Alternative K1. This 
represents 46% of this habitat in the tract and 0.4% of this 
habitat in the HMU. 
Approximately 920 acres of substantial value summer habitat 
for Rocky Mountain elk would be disturbed under Alternative 
K1. This represents 44% of this habitat in the tract and 1% of 
this habitat in the HMU. 
Surface water on the tract is limited, and flow rates in the 
larger streams on the tract (Kanab Creek and Lower 
Robinson Creek) are too minimal to support large fish 
populations. Thus, impacts to fish species in the tract are 
unlikely to occur. 
In addition, mining activities would occur 24 hours a day and 
six days a week over the 16-year mine life. 
All disturbed acres under this alternative would be reclaimed 
and revegetated concurrently with mining and over the 10-
year restoration period. 
Potential impacts from coal truck traffic would be the same 
as those described under the Proposed Action, but would be 
shorter in duration because of the shorter mine life. 
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4.18 Wildlife: Special Status 
Species 

No Impacts to special status species as a function 
of mining the tract would occur under the No 
Action Alternative. 

Direct and indirect impacts under the Proposed Action would occur to special 
status species from habitat fragmentation, alteration, loss, and displacement 
due to surface disturbance, noise, ground vibration, night lighting, and 
increased risk of vehicle mortality associated with approximately 153 coal 
haul truck round-trips per day. 
In addition, surface mining, infrastructure, and road development would 
remove 1,975 acres (55%) of special status species habitats within the 3,576-
acre tract. Approximately 36 acres of habitats would be disturbed for the 
relocation of KFO Route 116. 
Approximately 1,992 acres of Greater Sage-grouse occupied habitat would 
be disturbed under the Proposed Action. This represents 56% of this habitat 
in tract and 0.7% of this habitat in the SGMA.  
Approximately 914 acres of pygmy rabbit and kit fox habitat would be 
disturbed under the Proposed Action. This represents 57% of pygmy rabbit 
and kit fox habitat in the tract.  
Mining activities under the Proposed Action would occur 24 hours a day and 
six days a week over the 25-year mine life.  
All disturbed acres would be reclaimed and revegetated concurrently with 
mining and over the 10-year restoration period. 
Coal truck traffic impacts to special status species such as pygmy rabbit, Utah 
prairie-dog, and kit fox could include increased loss of individuals from vehicle 
collisions, increased predator abundance along roadways because of 
roadkills, and increased fragmentation in and among populations because of 
road barrier effects of increased traffic. Special status bat species could be 
displaced from habitat because of increased traffic noise and disruption of 
roosting or foraging habitat because of an increase in nighttime vehicle traffic. 
Special status raptor species could experience more vehicle strikes because 
increased roadkills would attract raptors to the coal haul route. Special status 
migratory bird and amphibian species could also experience an increase in 
vehicle strikes along the coal haul route. Coal truck traffic impacts to sage-
grouse could include increased mortality from vehicle collisions, increased 
predator activity along the coal haul route because of increased roadkill, and 
disruption of courtship behavior or prevention of hens from locating lekking 
areas because of increased noise and vibration from coal truck traffic. 
 

The nature of impacts under Alternative C would be the same 
as under the Proposed Action but would differ in acreages and 
timing. Direct impacts under this alternative would occur from 
the removal of 1,650 acres (52%) of special status species 
habitats within the 3,173-acre tract. Approximately 44 acres 
would be disturbed for the relocation of KFO Route 116. 
Approximately 1,661 acres of Greater Sage-grouse occupied 
habitat would be disturbed under Alternative C. This represents 
53% of this habitat in tract and 0.6% of this habitat in the 
SGMA. 
Approximately 742 acres of pygmy rabbit and kit fox habitat 
would be disturbed under Alternative C. This represents 54% 
of pygmy rabbit and kit fox habitat in the tract. 
 
In addition, mining activities would occur 24 hours a day and 
six days a week over the 21-year mine life. 
All disturbed acres under this alternative would be reclaimed 
and revegetated concurrently with mining and over the 10-year 
restoration period. 
Coal truck traffic impacts would be the same as those 
described under the Proposed Action. 

The nature of impacts under Alternative K1 would be the 
same as under the Proposed Action but would differ in 
acreages and timing. Direct impacts under this alternative 
would occur from the removal of 1,005 acres (48%) of 
special status species habitats within the 2,114-acre tract. 
Approximately 16 acres would be disturbed for the relocation 
of KFO Route 116. 
Approximately 1,012 acres of Greater Sage-grouse occupied 
habitat would be disturbed under Alternative K1. This 
represents 49% of this habitat in tract and 0.4% of this 
habitat in the SGMA. 
Approximately 327 acres of pygmy rabbit and kit fox habitat 
would be disturbed under Alternative K1. This represents 
50% of pygmy rabbit and kit fox habitat in the tract. 
In addition, mining activities would occur 24 hours a day and 
six days a week over the 16-year mine life. 
All disturbed acres under this alternative would be reclaimed 
and revegetated concurrently with mining and over the 10-
year restoration period. 
Coal truck traffic impacts would be the same as those 
described under the Proposed Action. 
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CHAPTER 3. AFFECTED ENVIRONMENT 

3.1 Introduction 
This chapter presents the existing environment, including the cultural, physical, biological, social, and 
economic resources, values, and uses, that would be affected by the Proposed Action and alternatives. 
The affected area consists of the Alton Coal Tract and the reasonably foreseeable coal haul transportation 
route, as identified in the Interdisciplinary Team Analysis Record Checklist (Appendix G) and presented 
in Chapters 1 and 2 of this impact statement. This chapter provides the baseline for comparison of impacts 
and consequences described in Chapter 4. Management issues identified by the BLM, public scoping, and 
interdisciplinary analysis of the area have guided the material presented herein. 

3.1.1 General Setting 
The tract is in Kane County, Utah, approximately 0.10 mile south of the town of Alton and 2.9 miles east 
of US-89. The tract occurs at approximately 6,900 feet above sea level in the semiarid foothills of the 
Colorado Plateau Semidesert Province (Woods et al. 2001a) of south-central Utah. The tract is in the 
Alton Amphitheater between the Paunsaugunt Plateau to the northeast, Long Valley (Virgin River) to the 
west, and approximately 5.0 miles north and northwest of the Grand Staircase-Escalante National 
Monument. Mean annual precipitation in the town of Alton was approximately 16 inches from 1928 to 
2006, and mean annual temperature for this same time period was 60.2 degrees Fahrenheit (°F) (2006). 
The Colorado Plateau province receives most of its precipitation in the form of snow during the winter 
months; summers are generally hot and dry with a mid- to late-summer monsoon period when frequent 
thunderstorms occur (2006). The tract is characterized by a series of low-rising hills and benches cut by 
the north-south-running Kanab Creek and by long diagonal washes that flow from the surrounding 
mountain ranges. Vegetation in the tract is typical of the Great Basin and includes large open areas of 
bunchgrass, perennial grasses, and sagebrush interspersed with dense stands of juniper and pinyon pine. 
Tall fir trees are apparent on the more rugged mountains to the northwest of the tract. Generally, the 
vegetation cover is continuous across most of the tract, broken by two-track dirt roads and fence lines. A 
map of the tract in relation to surrounding towns, highways, existing and potential fee coal areas, and 
other area landmarks is presented in Map 1.1.  

Under the Proposed Action, the tract includes approximately 3,576 acres of land. All coal resources 
within the tract are federally (BLM) owned and managed. Approximately 2,280 surface acres of the tract 
are under BLM management, and the remaining 1,296 surface acres are under private ownership. Under 
Alternative C and Alternative K1, the tract comprises approximately 3,173 acres and 2,114 acres of land, 
respectively. As under the Proposed Action, all coal resources under these tract configurations are 
federally (BLM) owned and managed. Surface ownership under Alternative C and Alternative K1 is split 
between the BLM (2,280 acres under Alternative C and 1,235 acres under Alternative K1) and private 
owners (893 acres under Alternative C and 880 acres under Alternative K1). Coal reserves are known to 
occur beneath approximately 1,750, 1,454, and 869 acres of the tract under the Proposed Action, 
Alternative C, and Alternative K1, respectively.  

The entirety of the reasonably foreseeable coal haul transportation route (hereafter referred to simply as 
the coal haul transportation route) also occurs in southern Utah, more specifically in Kane, Garfield, and 
Iron counties near Alton, Hatch, Panguitch, and Cedar City. The total length of the route is approximately 
115 miles (see Map 2.5). Existing vehicle traffic consists of local residents; tourists to Bryce Canyon 
National Park, Dixie National Forest, and BLM-administered lands; and commercial truck traffic. 
Transportation infrastructure associated with the tract and the reasonably foreseeable coal haul 
transportation route includes numerous unimproved, dirt roads, KFO Route 116, US-89, SR-20, I-15, and 
SR-56. The Union Pacific Railroad 21-mile branch to the Salt Lake City-Los Angeles line is west of 
Cedar City, Utah, and is the nearest railroad facility to the tract. 
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3.1.2 Supplemental Authorities and Other Resources, Values, and 
Uses Brought Forward for Analysis 

Decisions related to the tract could affect supplemental authorities as listed in the BLM NEPA Handbook 
H-1790-1 (2008c) in addition to other resources, values, and uses identified during public and agency 
scoping. Table 3.1.1 lists the supplemental authorities and other resources, values, and uses brought 
forward for analysis. Some supplemental authorities and other resources, values, and uses identified 
during public and agency scoping were not brought forward for detailed analysis. These are also listed in 
Table 3.1.1, including a brief explanation for their omission from the EIS analysis. 

Table 3.1.1. Supplemental Authorities and other Resources, Values, and Uses Considered for the Alton 
Coal Environmental Impact Statement 

Analysis Element (supplemental authority)* Brought Forward 
for Analysis 

Explanation/ 
Rationale 

Aesthetic resources (soundscape, visual resources, and nighttime lighting) Yes Potentially affected 

Air resources (air quality) (42 USC 7401 et seq.) Yes Potentially affected 

Cultural resources (Native American religious concerns) (16 USC 470; 42 USC 1996) Yes Potentially affected 

Fire management Yes Potentially affected 

Geology and minerals  Yes Potentially affected 

Hazardous materials and hazardous and solid waste (43 USC 6901 et seq.; 43 USC 9615) Yes Potentially affected 

Historic trails No Not present 

Land use and access Yes Potentially affected 

Livestock grazing (rangelands) Yes Potentially affected 

Paleontology Yes Potentially affected 

Prime and unique farmlands (30 USC 1201 et seq.) No Not present 

Recreation Yes Potentially affected 

Socioeconomics (social and economic conditions, public health and safety, EJ) (EO 12898) Yes Potentially affected 

Soils Yes Potentially affected 

Transportation Yes Potentially affected 

Vegetation and special status plant species (invasive and noxious weeds; forests; 
threatened, endangered, and candidate species; State of Utah and BLM Utah sensitive 
species) 

Yes Potentially affected 

Water Resources (surface-water quality and quantity, groundwater quality and quantity, 
wetlands/riparian areas, floodplains, AVFs) (EO 11990) 

Yes Potentially affected 

Wildlife and special status animal species (threatened, endangered, and candidate species; 
State of Utah and BLM Utah sensitive species; migratory birds, fish habitat) (50 CFR 600; 67 
Federal Register 2376, January 17, 2002) 

Yes Potentially affected 

Wilderness areas, WSAs, and non-WSAs with wilderness characteristics (43 USC 1701 et 
seq.; 16 USC 1131 et seq.) 

No Not present 

Wild and scenic rivers (16 USC 1271) No Not present 

Areas of critical environmental concern (43 USC 1701 et seq.) No Not present 

Native American Trust Resources No Not present 

* Items (those brought forward for analysis) as listed under the heading “Analysis Element” correspond to section headings in Chapters 3 and 4 of this 
EIS. These may be the same as the supplemental authorities listed in (BLM 2008c) but not in all cases. Where headings have been changed or 
combined, the corresponding supplemental authorities and/or the component sections are listed in parentheses. Potential impacts to specially 
designated areas (such as Bryce Canyon National Park, Cedar Breaks National Monument, and Grand Staircase-Escalante National Monument) are 
considered under the resource areas of concern for these areas—aesthetic resources, air resources, and recreation. 
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An analysis area has been identified for each analysis element to analyze potential impacts on the 
resource. Although analysis areas may differ between resources, the analysis area is generally defined as 
the outermost boundary of an area that encompasses potential direct and indirect impacts that may result 
from the No Action Alternative, the Proposed Action, Alternative C, and Alternative K1. The analysis 
area for each resource brought forward for analysis is defined and described in the sections specifically 
addressing that resource. 

3.1.3 Notes on Data Sources and Tract Acreage 
Data and information used to describe the affected environment were gleaned from a variety of sources 
including internet sources, peer reviewed literature, government agency documents, current and historic 
permitting documents, and documents reporting the results of studies and data collection efforts completed 
for the EIS in specific. Key government agency documents from which data and information were 
extracted include larger scale planning documents, particularly the Kanab Field Office Proposed Resource 
Management Plan and Final Environmental Impact Statement (2008a) and the KFO RMP (BLM 2008b), 
previous EISs completed for the area (1979, 1980b), and smaller reports published by State of Utah and 
federal agencies (i.e., reports providing data and descriptions of particular resources). Documents included 
in the Coal Hollow PAP and reports completed by S. Petersen (ACD 2008; Petersen 2006), E. Petersen 
(Petersen Hydrologic 2007), and P. Collins (ACD 2008) were also used for applicable data and information 
given the proximity of this mine to the tract. A variety of data and information was also gathered from a 
PAP submitted by Utah International Incorporated (UII) to DOGM in July 1987. In this PAP, UII proposed 
to mine an area including the Alton Coal Tract. Finally, 11 “on the ground” studies have been completed 
for the affected area (tract and transportation route) in support of analyses specific to this EIS: 

1. A traffic study on the reasonably foreseeable coal haul transportation route (Fehr & Peers 
Transportation Consultants 2013) (Appendix H)  

2. A detailed inventory of cultural resources on the tract (Stavish 2008a, 2008c, 2006; Zweifel 2007) 
3. A reconnaissance-level vegetation community and habitat type study (Appendix I) 
4. A detailed survey for and study of special status vegetation species (see Appendix I) 
5. A detailed survey for sandloving penstemon (see Appendix I) 
6. A reconnaissance-level potential AVF study (see Appendix F)  
7. A reconnaissance-level potential, jurisdictional wetland study (see Appendix I) 
8. A detailed jurisdictional wetlands study and preliminary jurisdictional determination (see 

Appendix I) 
9. A night sky darkness impact study (included as Appendix J)  
10. An air resources dispersion modeling impact study (see the 2010 and 2014 Marquez 

Environmental Services documents included in Appendix K)  
11. The Alton Coal Tract LBA EIS Noise Modeling Report (hereafter the noise modeling report, 

included as Appendix L) 

The NOI published in the Federal Register (Volume 71, Number 228, Tuesday, November 28, 2006) 
noting the BLM’s intent to prepare an EIS for the tract indicates a tract acreage of “3,581.27 acres more 
or less.” In this analysis, a tract acreage of approximately 3,576 acres is used rather than the 
approximately 3,581.27 acres listed in the NOI. As explained in Table 1.1.1 and 2.3.1 in Chapters 1 and 
2, respectively, the tract acreage was refined and determined for analysis using a variety of sources for 
boundary data, such as hardcopy maps provided by ACD, the USGS 7.5-minute quadrangle for the area, 
and a BLM shapefile of coal ownership. As a result of combining these relatively disparate sources of 
spatial data, and given that data sources are not survey accurate, approximately 5.0 acres of error was 
detected (hence a tract acreage of 3,576 acres rather than 3,581). Furthermore, the ownership lines from 
the map provided by ACD do not align well in all locales with the BLM boundary. Finally, some 
corrections and updates in acreages and other information have been made to develop this SDEIS. 
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3.2 Aesthetics Resources 
Aesthetic resources are elements of the human environment that are perceived and enjoyed by people 
surrounding the Alton Coal Tract and along the reasonably foreseeable coal haul transportation route. The 
area of analysis for aesthetic resources possesses aesthetic qualities that are characterized by a visually 
diverse, rural landscape with few signs of modern development. Aesthetic resources are commonly 
considered visual resources, or things that are potentially seen with the naked eye. Because of the nature 
of the Proposed Action, aesthetic resources also include things that can be heard. The existing aesthetic 
resource conditions described in this SDEIS consist of the soundscape (natural sounds), visual resources 
(landscape), and the night sky (darkness).  

3.2.1 Soundscape 
The soundscape of an area is made up of both natural and human-created sounds. The soundscape is the 
area of analysis affected by changes in sound or vibration levels occurring in the tract. Sound occurs from 
vibrations radiating through air, water, or solid objects. For the purposes of this section, noise is defined 
as “unwanted sound” that interferes with normal activities or in some way reduces the quality of the 
environment. The natural and human-created sounds within a soundscape are characterized as being heard 
at noise-sensitive human receptors. A noise-sensitive human receptor is a place where sounds can be 
heard and may consist of residences, hospitals, libraries, recreation areas, churches, and similar 
locations. Exposure to prolonged, high levels of noise can result in temporary or permanent hearing loss 
or tinnitus (a ringing or roaring in the ears), and can also present safety issues. Although noise is known 
to have an effect on wildlife health and behavior, this section primarily considers sound and noise levels 
as they relate to the human environment. See Sections 4.17 and 4.18 for more information on how mine-
related noise would affect wildlife and special status species on and near the tract.  

3.2.1.1 SOUNDSCAPE ANALYSIS AREA 

The soundscape analysis area consists of the towns of Alton, Panguitch, and Hatch; BLM-managed lands 
adjacent to the tract; Bryce Canyon National Park (Yovimpa Point, Farview Point, and Riggs Springs); 
the reasonably foreseeable coal haul route; and the reasonably foreseeable coal haul rail loadout location 
at the terminus of the reasonably foreseeable coal haul route and nearby residential area.  

3.2.1.2 SOUND LEVEL CHARACTERISTICS 

Humans experience sound based on frequency and amplitude. Frequency is defined as the number of 
pressure variations per second in the air. It is expressed in hertz (Hz). Humans can generally hear sound in 
the 20- to 20,000-Hz range. Amplitude is the magnitude of a sound and is usually expressed in dB, a 
dimensionless ratio of sound pressure to that of a reference pressure (usually 20 micropascals). The 
threshold of human hearing is 0 dB. Decibels are measured on a logarithmic scale. A change in sound 
level of 10 dB is perceived by the average person as doubling (or halving) the level of loudness. Because 
the human ear perceives sounds differently at low frequencies than at high frequencies, measured sound 
levels may be adjusted to correspond to human hearing. The A-weighted dB (dBA) is the adjusted unit of 
sound used to describe the human response to noise from industrial and transportation sources, including 
mining activities. Sound levels and characteristic impressions of common noise sources and environments 
are presented in Table 3.2.1. 
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Table 3.2.1. Common Sound Levels 

Noise Source Sound Level* 

(dBA) 
Characteristic Impression Relative Loudness† 

Jet takeoff (50 feet) 140 Threshold of pain 64 times as loud 

Rock concert near stage, jet takeoff (200 feet) 120 Uncomfortably loud 16 times as loud 

Jet takeoff (2,000 feet) 100 Very loud 4 times as loud 

Heavy diesel truck or motorcycle (25 feet) 90 – 2 times as loud 

Garbage disposal (2 feet) 80 Moderately loud Reference loudness 

Vacuum cleaner (10 feet) 70 – 1/2 as loud 

Light auto traffic (25 feet) 50 Quiet 1/8th as loud 

Living room, bird calls 40 – 1/16th as loud 

Library 30 Very quiet – 

Acoustic test chamber 10 – – 

Source: EPA (1974).  
* For comparison purposes, the threshold of hearing is 0 (zero) dB.  
† Relative loudness is the human judgment of different sound levels. 

Although dBA indicates the level of noise at a single specific point in time, noise levels within a 
soundscape vary continuously and include sounds from a variety of sources. This variation can be 
accounted for using the equivalent continuous sound level (Leq). The A-weighted Leq therefore is the dBA 
average over some time interval. Because of the greater sensitivity to noise levels at night, 10 dBA are 
often added to any nighttime sounds before calculating an average using the day-night average sound 
level (Ldn). Natural ambient sound levels (Lnat) are derived by subtracting out all human-caused, 
mechanical, or electrical sounds from collected sound level data. Noise data gathered by the NPS are 
presented in both Leq and Lnat.  

3.2.1.3 FEDERAL REGULATORY NOISE STANDARDS 

The following identifies federal laws and regulations that are pertinent to the evaluation of the mine-
related activities and analysis of soundscape impacts. There is no state or local noise control program in 
the analysis area; therefore, federal standards and regulations would apply. Where two or more federal 
regulatory standards or guidelines overlap, the standard or guideline with the most stringent criteria would 
take precedence. 

Numerous laws and guidelines at the federal level are relevant to the assessment of noise and vibration 
impacts. These include the following: 

• Noise Control Act of 1972, as amended (Public Law [PL] 92-574, 42 USC 4901 et seq.) 
• U.S. Department of Transportation Federal Highway Administration (FHWA) guidelines that 

specifically address traffic noise (23 CFR 772) 
• U.S. Department of Housing and Urban Development (HUD) guidelines (24 CFR 51.101) 
• MSHA occupational noise exposure health standards (30 CFR 62.130) 
• MSHA surface-mining activity performance standards regulating the use of explosives (24 CFR 

816.61 to 816.68)  
• Occupational Safety and Health Administration (OSHA) Occupational Noise Exposure; Hearing 

Conservation Amendment (Federal Register 48[46]:9738–9785) 

Each of these federal laws and regulations and their applicability to the mine-related activities are 
discussed in further detail below. 
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3.2.1.3.1 U.S. Environmental Protection Agency, Noise Control Act of 1972 

The federal Noise Control Act of 1972 recognizes that uncontrolled noise can impact the health and 
welfare of the nation's population. The act further declares that it is United States’ policy to promote an 
environment free from noise that jeopardizes the health or welfare of the nation's population (EPA 1974). 
In 1974, the EPA released a document identifying a 24-hour exposure level of 70 Ldn (day-night sound 
level) as the level of environmental noise to prevent measurable hearing loss over a lifetime (EPA 1974). 
The same document identifies Ldn levels of 55 dBA outdoors and 45 dBA indoors to prevent annoyance. 
Therefore, mine activity noise levels of 55 dB Ldn or above outdoors for residential land use and 45 dBA 
Ldn or above indoors for residential land use would be considered above the regulatory threshold. 

3.2.1.3.2 U.S. Department of Transportation, Federal Highway Administration 

The FHWA has issued regulations for noise evaluation in 23 CFR 772, Procedures for Abatement of 
Highway Traffic Noise and Construction Noise. The main objectives of 23 CFR 772 are “to provide 
procedures for noise studies and noise abatement measures, to help protect the public health and welfare, 
to supply noise abatement criteria, and to establish requirements for information to be given to local 
officials for use in the planning and design of highways approved pursuant to Title 23, United States 
Code.” According to FHWA regulations, a traffic noise impact occurs when the predicted traffic noise 
level approaches or exceeds the noise abatement criteria for the specified land use. In addition, an impact 
occurs when the predicted traffic noise level substantially exceeds the existing noise level.  

Noise level impact criteria may be based on a threshold, the change in noise level from the existing noise 
level, or both. Table 3.2.2 shows the FHWA-defined noise abatement criteria for various land use 
categories. Noise levels in excess of any of the applicable-use FHWA noise thresholds from traffic 
increases associated with mine activities would be above the regulatory threshold. 

Table 3.2.2.  Noise Abatement Criteria 

Land Use Category Noise Level LAeq1h* 
(dBA) 

Description of Land Use 

A 57 (exterior) Land on which serenity and quiet are of extraordinary significance and serve an 
important public need, and where the preservation of those qualities is to 
continue to serve its intended purpose. Such areas could include am-
phitheaters, particular parks, or open spaces that are recognized by appro-
priate local officials for activities requiring special qualities of serenity and quiet. 

B 67 (exterior) Residences, motels, hotels, public meeting rooms, schools, churches, libraries, 
hospitals, picnic areas, playgrounds, active sports areas, and parks. 

C 72 (exterior) Developed lands, properties, or activities not included in Categories A and B 
above. 

D – Undeveloped lands. 

E 52 (interior)† Residences, motels, public meeting rooms, schools, churches, libraries, 
hospitals, and auditoriums. 

Source: 23 CFR 772. 
Note: FHWA-defined land use categories and noise abatement criteria (23 CFR 772). 
* LAeq1h is the one-hour equivalent sound level. 
† The interior sound level (activity) applies to 1) indoor activities for those parcels where an exterior noise-sensitive activity is identified, and 2) those 
situations where the exterior activities will not be affected by the noise, but the interior activities will be affected. 
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3.2.1.3.3 U.S. Department of Housing and Urban Development 

A goal in the Noise Guidebook (HUD 1985) is that outdoor residential areas follow the EPA guideline of 
55 dBA Ldn (24 CFR 51.101(a)(8)). This guideline is outlined in the 1974 EPA report discussed in the 
EPA Noise Control Act discussion above (EPA 1974). However, for the purposes of meeting HUD 
regulations, sites with an Ldn of 65 dBA and below are acceptable and allowed. Although the EPA has set 
55 dBA Ldn as the basic goal, other federal agencies (including HUD), in consideration of their own 
program requirements and goals as well as the difficulty of achieving a goal of 55 dBA Ldn, have settled 
on the 65-dBA Ldn level as their standard. 

At 65 dBA Ldn, HUD has determined that activity interference is kept to a minimum and annoyance 
levels are still low. It is also a level that can realistically be achieved. Following the federal lead, most 
local jurisdictions that have adopted noise standards have adopted 65 dBA Ldn as the breakpoint for 
acceptability. Table 3.2.3 summarizes the HUD acceptability standards. Mine activity–related noise of 65 
dBA Ldn or greater for residential areas would be in excess of the HUD noise standards. 

Table 3.2.3. U.S. Department of Housing and Urban Development Site Acceptability Standards 

Rating Day-night Average Noise Level (dBA) Special Approvals and Requirements 

Acceptable Not exceeding 65* None 

Normally unacceptable Above 65 dBA but not exceeding 75 Special approvals,† environmental review,† attenuation‡ 

Unacceptable Above 75 Special approvals,‡ environmental review,‡ attenuation 

* Acceptable threshold may be shifted to 70 dBA in special circumstances pursuant to 24 CFR 51.105(a).  
† See 24 CFR 51.104(b) for requirements. 
‡ 5 dBA additional attenuation required for sites above 65 dBA but not exceeding 70 dBA, and 10 dBA additional attenuation required for sites above 
70 dBA but not exceeding 75 dBA (24 CFR 51.104[a]). 

3.2.1.3.4 U.S. Occupational Safety and Health Administration, Occupational 
Health and Safety Act 

The Occupational Health and Safety Act of 1970 established hearing conservation noise exposure 
regulations for workers (29 CFR 1910). The purpose of the act is to assure safe and healthful working 
conditions. Worksite noise levels are regulated by 29 CFR 1910.95, which deals with occupational noise 
exposure. This section limits the noise pressure level to 90 dBA continuous exposure for an eight-hour 
day. If workers are exposed to an eight-hour time-weighted average of 85 dBA or greater, then a worker 
hearing protection program that includes baseline and periodic hearing testing, availability of hearing 
protection devices, and training in hearing damage prevention is required. 

3.2.1.3.5 U.S. Department of Labor, Mine Safety and Health Administration 

Hearing loss has been a health risk faced by many mine workers. In 1999, MSHA published new health 
standards for occupational noise exposure. These standards apply to all surface and underground metal, 
nonmetal, and coal mines. The purpose of these mandatory standards is to prevent occupational, noise-
induced hearing loss among miners. The standards establish several circumstances where mine operators 
must take action (30 CFR 62.130). They are as follows:  

• If miners are exposed to 85 dBA or more over an eight-hour period, they are required to enroll in 
a hearing protection program.  
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• If miners are exposed to 90 dBA or more over an eight-hour period, they must use feasible 
engineering and administrative controls to reduce noise levels. 

• If miners are exposed to 105 dBA or more over an eight-hour period, they must ensure that they 
use both ear plug and earmuff-type hearing protectors. 

• Miners must not be exposed to sound levels exceeding 115 dBA at any time.  

Additionally, MSHA regulations governing the use of explosives for mines specify maximum limits for 
blasting noise and vibration at “any dwelling, public building, school, church, or community or 
institutional building” according to the levels presented in Tables 3.2.4 and 3.2.5 (30 CFR 816.67(b)(i)). 
Exceedances of blasting regulations for noise or vibration from mine blasting would be considered above 
the regulatory threshold.  

Table 3.2.4. Federal Airblast Noise Limits 

Lower Frequency Limit of Measuring System  
(Hz [+ / - 3 dB]) 

Maximum Level  
(dB linear) 

0.1 Hz or lower (flat response) 134 peak 

2 Hz or lower (flat response) 133 peak 

6 Hz or lower (flat response) 129 peak 

C-weighted (slow response) 105 peak dBC* 

Source: Adapted from table in 30 CFR 816.67(b). 
* The “C” in dBC refers to C-weighted sound levels (instead of A-weighted or linear; C indicates no weighting). 

 

Table 3.2.5. Federal Blasting Vibration Limits 

Distance from the Blasting Site (feet) Maximum Allowable Peak Particle Velocity  
for Ground Vibration (inches per second) 

0–300 1.25 

301–5,000 1.00 

5,001 and beyond 0.75 

Source: Adapted from table in 30 CFR 816.67(d)(2). 

3.2.1.3.6 Additional Thresholds 

Additionally, airblast and vibration adverse impacts and awareness/annoyance thresholds are presented 
in Alton Coal Tract LBA EIS Noise Modeling Report (see Appendix L). Mine-related blasting noise and 
vibration emissions will be compared against the airblast and vibration thresholds presented in Table 
3.2.6. 
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Table 3.2.6. Airblast and Vibration Blasting Threshold Values 

Airblast Threshold Sound Pressure Level  
(dB linear) 

Source 

Lowest threshold for building damage and human 
disturbance 

134 30 CFR 816.67(b) 

Barely noticeable threshold for humans 100 Richards and Moore (2009) 

Vibration Threshold Peak Particle Velocity  
(inches per second) 

Source 

Lowest threshold for building damage 0.500 Chae (1978); Siskind et al. (1980) 

Lowest threshold for human awareness (outdoors) 0.035 Wiss and Nichols (1974) 

Lowest threshold for human awareness (indoors) 0.004 Jones & Stokes (2004) 

3.2.1.4 AMBIENT AND EXISTING NOISE LEVELS IN THE ANALYSIS AREA 

On September 15 and 16, 2008, existing, outdoor sound levels were measured at seven points in and near 
the town of Alton: three points in Alton, one point in Hatch, and three points in Panguitch. Measurements 
were recorded for each location on environmental noise data sheets (SWCA 2008). Locations were 
selected to be representative of sensitive noise receptors and existing noise levels within the area of 
analysis. The elements of sound along the entire reasonably foreseeable coal haul transportation route, 
from the tract to the Iron Springs loadout, vary from day to night, and vary across seasons. Typical noise 
sources include motorized vehicle traffic, ranch machinery, aircraft traffic overhead, and wind. 

In the town of Alton, sound levels were measured at three separate locations adjacent to surface streets in 
the town (Map 3.1). Five-minute to 15-minute measurements were used to determine an average. Average 
daytime levels ranged from 41 dBA Leq at the south end of Alton to 55 dBA Leq within the town at the 
corner of 100 West and 100 North. 

In the town of Hatch, the sound level was measured at one location, 50 feet from the centerline of US-89, 
on the northeast side of a church (see Map 3.1). The average daytime level was recorded at 64 dBA Leq 
over a period of 15 minutes. 

In the town of Panguitch, the sound level was measured at three separate locations (see Map 3.1). The 
first was 40 feet from the centerline of Main Street. The sound level at this site was recorded for 24 hours 
from a sound meter placed 10 feet above ground level on a utility pole. The 24-hour average was 67 dBA 
Leq. The two remaining measurements were taken for 15 minutes from locations adjacent to surface 
streets within the town. Average daytime levels at both locations were 64 dBA Leq.  

Background levels presented in the noise analysis use data from Bryce Canyon National Park noise level 
surveys were gathered by NPS personnel from 2009 to 2012 for three areas in the park (Farview F, 
Yovimpa F, and Riggs Spring B (“F” represents “Front-country” and “B” represents “Back-country”; 
Map 3.2). Modeled tract noise was compared to the most conservative background values from these 
three areas analyzed in Bryce Canyon:  

• 31.8 dBA Lnat (53.0 dBA Leq) for Farview F  
• 27.1 dBA Lnat (42.0 dBA Leq) for Yovimpa F 
• 24.5 dBA Lnat (40.0 dBA Leq) for Riggs Spring B  

No data were gathered for ambient sound levels surrounding the reasonably foreseeable rail loadout 
location near Cedar City. Therefore, for conservatism, baseline conditions at this site were assumed to be 
those of the lowest recorded value for Bryce Canyon (40.0 dBA Leq at Riggs Spring B).  
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3.2.1.5 MODELING AND NOISE RECEPTOR SITE LOCATIONS IN THE 
SOUNDSCAPE ANALYSIS AREA 

Receptors in Bryce Canyon National Park are 13.5 or more miles (21.7 kilometers [km]) away from the 
tract. The reasonably foreseeable rail loadout location is approximately 50 miles (80.5 km) from the tract, 
and receptors in a small community 4.5 miles (7.2 km) northeast of the loadout location are 
approximately 45 miles from the tract. Receptors on Dixie National Forest are 1.0–4.0 miles (1.6–6.4 km) 
away from the tract. Residents of Alton and nearby ranches are within 0.1 mile (0.2 km) of the tract (the 
northwest portion of the tract, or Block NW) and within 2.0 miles (3.2 km) of the proposed location of the 
centralized facilities. In addition, noise was modeled along portions of the reasonably foreseeable coal 
haul transportation route where sensitive receptors could be impacted (i.e., within the town boundaries of 
Alton, Hatch, and Panguitch). This transportation route included local roadways in the town of Alton 
from the mining tract boundary to Alton Road, from Alton Road to US-89, and approximately 3.7 miles 
(6.0 km) of US-89 running north from the intersection of Alton Road and US-89. Modeling for the town 
of Panguitch, approximately 37 miles from the tract, took into account approximately 4.6 miles (7.4 km) 
of US-89, including the portion of US-89 that runs through the town. Modeling for the town of Hatch, 
approximately 22 miles from the tract, modeled approximately 3.8 miles (6.2 km) of US-89 (including the 
portion running through town). Sensitive receptors (residences, schools, churches, etc.) occur in various 
locations within 40 feet of the reasonably foreseeable coal haul transportation route within these towns. 
See Map 3.2 for the receptor locations.  

Because noise and vibration from blasting activities can extend several miles or more, and because noise 
from heavy machinery and coal haul trucks would extend a few hundred feet or less, the analysis area 
varies under different aspects of mining operations. Noise emissions from mobile and stationary sources 
were modeled out to a distance of approximately 3.1 miles (5.0 km) from the proposed mining blocks. 
The roadway noise emissions were modeled out to a distance of approximately 0.6 mile (1.0 km) from the 
existing roadways. Blasting noise and vibration were evaluated at specific points of concern (i.e., points 
within Bryce Canyon National Park and the town of Alton). The maximum extent out to which vibration 
and noise regulatory thresholds and lowest identified thresholds of human annoyance/awareness could be 
exceeded from blasting events was also calculated.  

3.2.1.6 SOUNDSCAPE MANAGEMENT OBJECTIVES 

The BLM has no management prescriptions for the reduction of noise or protection of soundscapes (BLM 
2008a). NPS management policies and objectives direct parks to provide for natural quiet and solitude as 
outlined in various planning documents and Director's Order #47 (Soundscape Preservation and Noise 
Management, signed on December 1, 2000). Bryce Canyon National Park in particular is recognized for 
the importance of the natural quiet that the park offers. Maintaining natural soundscapes is a management 
objective for Bryce Canyon National Park (NPS 1983, 1987). At Bryce Canyon National Park, the 
soundscape has been studied for over 10 years, with intensive monitoring over the last three summers 
(2009–2011) at locations throughout the park, including Yovimpa Point. The baseline conditions for the 
park are well documented and were used to assist the BLM in their soundscape analysis. 
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3.2.2 Visual Resources 
Visual resources (the landscape) consist of landform (topography and soils), vegetation, bodies of waters 
(lakes, streams, and rivers), and human-made structures (roads, buildings, and modifications of the land, 
vegetation, and water). These elements of the landscape can be described in terms of their form, line, 
color, and texture. Normally, the more variety of elements in a landscape, the more interesting or scenic 
the landscape becomes, if the elements exist in harmony with each other. The BLM manages landscapes 
for varying levels of protection and modification, giving consideration to other resources values and uses 
and the scenic quality of the landscape. 

3.2.2.1 VISUAL RESOURCES ANALYSIS AREA 

The visual resources analysis area consists of lands where potential alteration of the landscape from the 
proposed tract may be discerned. It consists of areas in and adjacent to the tract, the Grand View and 
Paunsaugunt trails on the Dixie National Forest, and the town of Alton (Map 3.3). The tract is not visible 
from viewpoints within Bryce Canyon National Park (there is no direct line of sight); however, Bryce 
Canyon is considered part of the analysis area and a viewshed (line of sight) analysis is included in 
Chapter 4. Additionally, because no landscape change along the reasonably foreseeable coal haul 
transportation route is proposed, it is not considered part of the visual analysis area.  

3.2.2.2 CHARACTERISTIC LANDSCAPE 

The tract lies in the Alton Amphitheater south of the town of Alton in Kane County, Utah, between the 
Paunsaugunt Plateau to the northeast, Long Valley (Virgin River) to the west, and the Gray Cliffs of the 
west edge of the Grand Staircase-Escalante National Monument to the south. The tract is characterized by 
a series of low-rising hills and benches cut by the north-south-running Kanab Creek, and by long diagonal 
washes that flow from the surrounding mountain ranges. Vegetation in the tract is typical of the Great 
Basin and includes large, open areas of bunchgrass; perennial grass, forbs, and shrubs; and gray-green 
sagebrush interspersed with dense stands of darker green juniper and pinyon pine (see Section 4.15 for a 
full description of vegetation resources in the tract). Tall fir trees are apparent on the more rugged 
mountains to the northwest. Vegetation cover is continuous across most of the tract, broken by two-track 
dirt roads and fence lines. 

The landscape of the tract has been partially modified by human development and activities. Dirt roads, 
dispersed ranches, agricultural fields, barbed wire fence lines, and large blocks of vegetation treatments 
have resulted in changes to the landscape of the tract. The graded dirt road (KFO Route 116) is a reddish 
tan band that traverses north–south along the length of the tract. Several ranches and homes surrounded by 
large cottonwood trees are east of KFO Route 116 outside the southeast edge of the tract. Green fields and 
meadows occur south of Alton and in the low-lying areas between the tract and the foothills of the 
Paunsaugunt Plateau. Barbed wire fences lined with tall, decadent sagebrush and rabbitbrush dissect the 
tract in various directions. Approximately 750 acres, or 21% of the tract, have undergone mechanical 
vegetation treatments. Large, geometric vegetation treatment areas where trees and shrubs have been 
mechanically knocked over occur throughout the tract, leaving down, grayish white trunks and limbs 
interspersed with minimal grasses and shrubs. The geometric lines of the agricultural fields and vegetation 
treatments are large, and they are not readily apparent from locations within the tract. However, they are 
visible from the elevated viewpoints along the Dixie National Forest trails on the Paunsaugunt Plateau. 

Although the tract has been modified by the activities described above, the setting is natural and remains 
largely undeveloped with few visible buildings and structures. Tree-covered mountains and white-, tan-, 
and red-colored cliffs border the tract to the north and east. In the background, east of the tract, the bright, 
colorful, and jagged cliffs of the Paunsaugunt Plateau on the Dixie National Forest increase the sense of a 
natural and undeveloped landscape. 
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3.2.2.3 VISUAL RESOURCES INVENTORY AND VISUAL RESOURCE 
MANAGEMENT OBJECTIVES 

Through the land use planning process, BLM sets objectives for the management of landscape 
preservation and change. All lands are placed into one of four classes that identify the degree of 
acceptable landscape change or alteration, giving consideration to the scenic value of the landscape and 
other resource values and uses of the land. Class I objectives are established in areas where no landscape 
change is desired. Class IV objectives are set for landscapes where the BLM manages for uses that will 
result in substantial landscape changes (e.g., mining, energy development, wind farms). Classes II and III 
allow for varying degrees of landscape preservation and change in between Classes I and IV. 

The visual resource management (VRM) class objectives for the tract were established in the KFO RMP 
(BLM 2008b). Lands in the tract have been allocated to VRM Class IV management objectives (Map 
3.4). The 1,296 acres of private land in the tract is not managed under any VRM class objectives. The 
objective of Class IV is to provide for management activities that require major modifications to the 
existing character of the landscape. These activities may dominate the view and may be the major focus 
of viewer attention. 

3.2.3 Nighttime Lighting and the Extent of Skyglow 
A natural lightscape is defined by the NPS Air Resources Division as “a place or environment 
characterized by the natural rhythm of sun and moon cycles, clean air, and of dark nights that are 
unperturbed by artificial lights” (NPS 2008d). Dark night skies are a part of the everyday experience of 
residents of Alton as well as part of the experience and expectation of visitors seeking recreation 
opportunities at NPS-managed lands. Bryce Canyon National Park has long been considered a leader in 
the protection and interpretation of dark skies. Park management also emphasizes the preservation of dark 
skies and astronomy through an extensive interpretive program, hosting dozens of astronomy educational 
programs throughout the year, including an annual astronomy festival held in late June.  

3.2.3.1 SKYGLOW ANALYSIS AREA 

The area of analysis for skyglow includes the tract’s surrounding lands that could be affected by changes 
in artificial lighting occurring from the Proposed Action and alternatives. Because lighting can disperse 
through the atmosphere and may extend further than 12 miles, the analysis area consists of the town of 
Alton, Dixie National Forest, Bryce Canyon National Park, Cedar Breaks National Monument, and Zion 
National Park. Because mine-related traffic would occur along existing roads associated with the 
reasonably foreseeable coal haul transportation route and would be intermittent and in motion, no attempt 
was made to model lighting produced, and the coal haul transportation route is not considered in the area 
of analysis for skyglow.  

3.2.3.2 EXISTING DARK SKY CONDITIONS 

There are several methods available for measuring skyglow and for measuring the brightness of night 
skies. Amateur1 astronomers use limiting magnitude to measure the brightness of the night sky. Limiting 
magnitude describes the faintest stars that can be seen with the unaided eye. Amateur astronomers 

1 Use of the term amateur is intended to distinguish between the types of astronomical observations made at Bryce Canyon 
(observations made with the human eye and/or telescope in a uniquely dark sky environment) and professional astronomical 
observations made at observatories using high technology equipment with varying background lighting conditions (the Whipple 
Observatory, for example, is situated near Tucson, a considerable source of light pollution). The relative sensitivity of dark-
adapted human vision and to broad-spectrum sources is a factor of critical importance in the much-darker environment of 
southern Utah and for the types of visual uses at Bryce Canyon. The nature of night use and observations at Bryce Canyon is 
much different than professional astronomical observation, and is based heavily on visual appearance of the entire sky and 
landscape rather than the sensitivity of astronomical instrumentation to skyglow at angles considerably above the horizon (where 
most astronomical observation occurs). 

3-12 

                                                      



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 3. Affected Environment 
3.2 Aesthetics Resources 

compare the night sky to a star chart with known magnitudes. Limiting magnitude is then determined by 
the faintest star from the chart that is visible to the naked eye. Site-specific data on the darkness of the 
night skies over the tract were not available; therefore, the brightness of the night sky is based on the 
known limiting magnitude and night sky observations from Bryce Canyon National Park and Cedar 
Breaks National Monument. The night skies from viewpoints in Bryce Canyon National Park (e.g., 
Rainbow and Yovimpa points) have a limiting magnitude rating of 7.4. They are judged by NPS 
employees to be as dark as world class astronomical research locations (NPS 2008b). These dark night 
skies are the result of good air quality, low humidity, high elevation, and minimal sources of light 
pollution and skyglow. 

Night sky conditions have been recorded by the NPS from both Yovimpa Point in Bryce Canyon National 
Park and from Brian Head Peak near Cedar Breaks National Monument (Moore 2008). Night sky 
conditions are also recorded from both the east entrance and Lava Point within Zion National Park. Due 
to its proximity to St. George, Utah and Las Vegas, Nevada, night skies are brighter at Zion National Park 
than at Bryce Canyon National Park and Cedar Breaks National Monument. However, most of the 
visitation experience in Zion National Park occurs at lower elevations and within steep-walled canyons, 
minimizing the amount of potential light pollution that reaches visitors.  

Yovimpa Point is near the south end of Bryce Canyon National Park and is approximately 13 miles from 
the tract. From Yovimpa Point, there are apparent increases in night sky brightness resulting from natural 
air glow and from artificial light sources from 11 towns and cities surrounding the park, including Alton, 
Utah as well as Fredonia and Page, Arizona. In the area of sky opposite the tract, there is no apparent 
increase in skyglow from artificial light sources observed from Yovimpa Point. The greatest source of 
skyglow observed from Yovimpa Point comes from Cedar City, Utah, approximately 48 miles the 
northwest of the tract (included as Appendix J).  

Brian Head Peak is approximately 1.0 mile north of Cedar Breaks National Monument and 26.5 miles 
northwest of the tract. It has greater night sky brightness than that visible from Yovimpa Point. The night 
sky brightness comes primarily from the artificial light sources of Cedar City and St. George, Utah. The 
zenith of the night sky above Brian Head Peak appears approximately 6% brighter than under natural 
conditions, with brightness increasing closer to the horizon toward Cedar City and St. George. In 
addition, there are up to seven other cities and towns generating visible light domes surrounding Brian 
Head Peak (included as Appendix J).  

Amateur astronomers can qualitatively rank the brightness of the night sky using the Bortle Dark-Sky 
Scale, a numeric nine-level measure of the night sky brightness of a specific location (Table 3.2.7) (Bortle 
2001). Under optimal conditions, Bryce Canyon National Park is assumed to have a Bortle Dark-Sky 
rating Class 3, equaling that of a rural sky. Because there are few sources of artificial light between the 
park and the tract, it is further assumed that the tract is a Bortle Dark-Sky rating Class 3. 
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Table 3.2.7. Bortle Dark-Sky Scale 

Class Title Naked Eye Limiting 
Magnitude 

Description 

1 Excellent dark sky site 7.6–8.0 Zodiacal light, gegenschein, zodiacal band visible; M33 direct 
vision naked-eye object; Scorpius and Sagittarius regions of the 
Milky Way cast obvious shadows on the ground; airglow is readily 
visible; Jupiter and Venus affect dark adaptation; surroundings 
basically invisible. 

2 Typical truly dark site 7.1–7.5 Airglow weakly visible near horizon; M33 easily seen with naked 
eye; highly structured summer Milky Way; distinctly yellowish 
zodiacal light bright enough to cast shadows at dusk and dawn; 
clouds only visible as dark holes; surroundings still only barely 
visible silhouetted against the sky; many Messier globular 
clusters still distinct naked-eye objects. 

3 Rural sky 6.6–7.0 Some light pollution evident at the horizon; clouds illuminated 
near horizon, dark overhead; Milky Way still appears complex; 
M15, M4, M5, M22 distinct naked-eye objects; M33 easily visible 
with averted vision; zodiacal light striking in spring and autumn, 
color still visible; nearer surroundings vaguely visible. 

4 Rural/ 
suburban transition 

6.1–6.5 Light pollution domes visible in various directions over the 
horizon; zodiacal light is still visible, but not even halfway 
extending to the zenith at dusk or dawn; Milky Way above the 
horizon still impressive, but lacks most of the finer details; M33 a 
difficult averted vision object, only visible when higher than 55°; 
clouds illuminated in the directions of the light sources, but still 
dark overhead; surroundings clearly visible, even at a distance. 

5 Suburban sky 5.6–6.0 Only hints of zodiacal light are seen on the best nights in autumn 
and spring; Milky Way is very weak or invisible near the horizon 
and looks washed out overhead; light sources visible in most, if 
not all, directions; clouds are noticeably brighter than the sky. 

6 Bright suburban sky 5.1–5.5 Zodiacal light is invisible; Milky Way only visible near the zenith; 
sky within 35° from the horizon glows grayish white; clouds 
anywhere in the sky appear fairly bright; surroundings easily 
visible; M33 is impossible to see without at least binoculars; M31 
is modestly apparent to the unaided eye. 

7 Suburban/ 
urban transition 

5.0 at best Entire sky has a grayish white hue; strong light sources evident in 
all directions; Milky Way invisible; M31 and M44 may be glimpsed 
with the naked eye, but are very indistinct; clouds are brightly lit; 
even in moderate-sized telescopes the brightest Messier objects 
are only ghosts of their true selves. 

8 City sky 4.5 at best Sky glows white or orange (you can easily read without additional 
lighting); M31 and M44 are barely glimpsed by an experienced 
observer on good nights; even with telescope, only bright Messier 
objects can be detected; stars forming familiar constellation 
patterns may be weak or completely invisible. 

9 Inner city sky 4.0 at best Sky is brilliantly lit with many stars forming constellations invisible 
and many weaker constellations invisible; aside from Pleiades, no 
Messier object is visible to the naked eye; only objects to provide 
fairly pleasant views are the Moon, the Planets, and a few of the 
brightest star clusters. 

Source: Adapted from Bortle 2001. 
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Light pollution is defined as the illumination of the night sky caused by artificial light sources (Bortle 
2001). Effects of light pollution consist of a decrease in the visibility of stars and other natural night sky 
features, as well as disruption to natural lightscapes. Light pollution is caused by artificial light sources 
that are directed upward or sideways. Light then scatters throughout the atmosphere resulting in skyglow. 
Other factors that influence skyglow consist of humidity, snow cover, cloud cover, and increased PM in 
the air. Another form of light pollution is the glare that results from direct lighting.  

Artificial light sources in the area of analysis include residential, commercial, and some street lighting 
from the towns of Tropic, Hatch, and Alton, as well as campgrounds and other developed facilities within 
Bryce Canyon National Park and Dixie National Forest. Because there are so few sources of light 
pollution, the night skies in the area of analysis are some of the darkest skies in the continental United 
States (NPS 2008b).  

Dark Sky Partners provided a calculation of the predicted average sky luminance (ASL), both for total 
skyglow and artificial skyglow only, in the updated technical report presented in Appendix J. The ASL is 
a measure of luminance of the sky as seen from the observer’s location, and it is useful in describing the 
quality of the entire hemisphere of the sky instead of just a particular segment of the sky. Luminance is 
the brightness per unit area of the sky (typically measured in nanoLamberts [nL], or mag/arcsec^2).  

Background ASL values were measured by NPS staff at Bryce Canyon National Park on two occasions. 
On November 17, 2004, NPS staff measured a value of 101 nL from Yovimpa Point and estimated that 95 
nL could be attributed to natural skyglow (6 nL to artificial skyglow). Again on March 14, 2007, NPS 
staff measured a value of 67 nL from Yovimpa Point and estimated that 59 nL could be attributed to 
natural skyglow and 8 nL to artificial. The November 17 results are for a relatively bright natural sky, 
whereas the March 14 results are for a night with an unusually faint natural skyglow. The NPS 
measurements include trees near the horizon that block part of the sky; therefore, the artificial 
contribution may be underestimated. The uncertainties in these measurements are approximately 5%. The 
natural sky condition chosen for modeling of 72.71 nL by Dark Sky Partners is reasonable and within the 
values measured by the NPS of 67 nL and 101 nL. Additionally, the quantity of artificial light (9.09 nL) 
used to initialize the model is reasonable given the measured values of 6 nL and 8 nL. 

3.2.3.3 LIGHTSCAPE MANAGEMENT OBJECTIVES 

The BLM does not set management objectives for night skies and lightscapes through the land use 
planning process. The NPS will preserve, to the greatest extent possible, the natural lightscapes of parks. 
The NPS also works with park visitors, neighbors, and other agencies to prevent and minimize the 
intrusion of artificial lights on the night skies of national parks (NPS 2008d). Natural skyglow does occur, 
and can result from such things as moonlight, the Milky Way, low clouds, and airglow. Airglow is the 
emission of light from the Earth’s upper atmosphere. NPS’s policy is to consider the best 20% of night 
sky conditions, as recorded during night sky monitoring, when evaluating action alternatives. 
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3.3 Air Resources 
The air quality of a given airshed or region is determined by the topography, meteorology, location of air 
pollutant sources, and type, quantity, and combination of air pollutants. The calculated or measured 
concentrations of various pollutants are compared to established standards to evaluate the impact of a 
given source on regional air quality.  

The air resources analysis area consists of an approximately 150-km area surrounding the Alton Coal 
Tract (Map 3.5). The following sections address the local weather and climate, the air quality regulatory 
requirements, and the existing air quality of the air resources analysis area (i.e., the near-field and far-field 
modeling domains as depicted in Map 3.5).  

3.3.1 Climate and Weather 
Utah’s weather and climate are governed by altitude, latitude, and major mountain chains. These three 
characteristics also affect the dispersion potential of air emissions. In general, the main chain of the 
Rocky Mountains provides a barrier from cold Arctic weather, whereas the Sierra Nevada and Cascade 
Mountains often prevent low-level, Pacific-storm moisture from reaching Utah. The proximity of the tract 
to the Wasatch Range and Plateau strongly influences its weather. The prevailing winds of the Pahvant 
Range and the Tushar and Brian Head mountains are westerly, and storms moving into Utah from the 
west encounter the south-central mountains. This mountainous terrain causes the air to rise and cool 
(orographic lifting), which squeezes out moisture that would otherwise pass over the area. These 
mountain chains also act as barriers to air mass flow and are responsible for the aridity of areas east of the 
mountains, which are characterized by hot, dry summers and cold, dry winters. 

Synoptic (large scale) flow dominates the airflow on the mesa all along the Wasatch Plateau. In the 
absence of strong prevailing winds, wind movement within the valleys, canyons, and gulches is extremely 
complex. The terrain features suggest that there is a daily exchange of downslope and upslope flows 
oriented along the valley axis, which is controlled by surface heating and cooling. Downslopes (i.e., 
drainage flows) last longer and occur during the evening, night, and early morning hours, whereas 
upslope flows occur mid-day, when temperatures are at their high. Significant diurnal drainage flows can 
be expected along the south-central mountains. Drainage flows (slope and valley winds) commonly occur 
with local topographical features and may be accompanied by temperature inversions.  

Daily and annual air temperatures differ considerably throughout the area and can vary greatly depending 
on elevation, as evidenced by monitoring data from the Western Regional Climate Center (WRCC) and 
from the National Oceanic and Atmospheric Administration (NOAA). Temperature recorded near the 
tract has annual, mean daily highs and lows ranging from 60.0°F to 31.1°F, respectively. July is the 
hottest month, with mean daily highs and lows ranging from 82.2°F to 50.0°F, respectively (WRCC 
2010). At a higher elevation nearby, the recorded annual, mean daily temperature at Bryce Canyon 
National Park is 40.6°F and the annual normal highs and lows range from 54.6°F to 26.6°F. July is the 
hottest month with a mean daily temperature of 62.5°F, with mean daily highs and lows ranging from 
78.3°F to 46.6°F (NOAA 2004). 

Average annual precipitation in the area is 16.6 inches (WRCC 2010). This value compares well with the 
Bryce Canyon National Park data, which show average annual precipitation of 16.4 inches (NOAA 2004).  

Complete weather data at the tract are not available. Based on direction from the UDAQ, data recorded at 
the Cedar City Station at the airport in Cedar City, Utah, approximately 43 miles northwest of the tract, 
are considered representative of the tract’s location (UDAQ 2008). These data comprise the only 
complete weather dataset available for air dispersion modeling near the tract and the reasonably 
foreseeable coal haul transportation route. Although a meteorological station is near the Coal Hollow 
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Mine, its placement is 2 meters above ground rather than 10 meters—the required height for data to be 
used for modeling. In addition, only wind speed and wind direction data are collected at this station; 
estimation of hourly stability class for modeling would require using the data from Cedar City. Therefore, 
the data collected at the Coal Hollow Mine are not adequate for use in a dispersion model. Cedar City is 
warmer than Alton and has an annual, mean daily temperature of 50.5°F, with annual, normal highs and 
lows ranging from 64.4°F to 36.5°F. July is the hottest month with a mean daily temperature of 73.6°F, 
with mean daily highs and lows ranging from 89.4°F to 57.8°F (NOAA 2004). 

Wind data collected from Cedar City indicate that prevailing winds are from the south-southwest. A 
representative windrose is shown in Figure 3.3.1. A distinct bimodal trend is not apparent at this location. 

 
Figure 3.3.1. Windrose generated from Cedar City weather data (Community 
Environmental Monitoring Program 2011). 
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3.3.2 Regulatory Requirements 

3.3.2.1 NATIONAL AMBIENT AIR QUALITY STANDARDS 

EPA established NAAQS for six pollutants known as “criteria” pollutants. They are carbon monoxide (CO), 
NO2, ozone (O3), lead (Pb), sulfur dioxide (SO2), and PM. PM is defined as fine particulates with a nominal 
aerodynamic diameter of 10 micrometers or less (PM10), and fine particulates with a nominal aerodynamic 
diameter of 2.5 micrometers or less (PM2.5). The primary standards for the criteria pollutants are health-based 
standards. They are set at levels to protect the health of the most sensitive individuals in the population: the 
very young, the very old, and those with respiratory problems or other ailments. The EPA also established 
secondary standards for the criteria pollutants. These are the quality of life standards that are the same as the 
primary standards or less stringent than the primary standards. All of the standards are expressed as 
concentration and duration of exposure, and most address both short-term and long-term exposure.  

NAAQS for the criteria pollutants are presented in Table 3.3.1 (40 CFR 50.1–50.17). With the exception 
of the PM10 values, which are from the UDAQ state permitting documents for the Coal Hollow Mine, 
recorded concentrations and their associated locations are presented to show that NAAQS pollutant 
concentrations around the state are generally low at locations similar to the tract. These concentrations are 
not indicative of air quality at the tract. PM10 is currently being monitored at Coal Hollow Mine, and 
monitoring results are discussed in Chapter 4, Section 4.3.3.1. 

When a designated air quality area or airshed within a state exceeds a NAAQS, that area may be 
designated as a “nonattainment” area. Areas with levels of a criteria pollutant below the health-based 
standard are designated as “attainment areas.” It is possible for a geographic area to be an attainment area 
for one criteria pollutant, but a nonattainment area for another. To determine whether an area meets the 
NAAQS, air-monitoring networks have been established and are used to measure ambient air quality. 
Monitoring sites, by design, are in areas where high concentrations within a region are expected to occur. 
The Utah air quality map shows the monitoring station locations within the State of Utah (Map 3.6).  

Table 3.3.1. Environmental Protection Agency National Ambient Air Quality Standards and Recorded 
Concentrations 

Pollutant Standard Value*, **  Recorded Concentration‡ Location‡ 

CO 

8-hour average 9 ppm (10 mg/m3)†  1 ppm (1,150 µg/m3) (estimate) Kane County 

1-hour average 35 ppm (40 mg/m3)† 1 ppm (1,150 µg/m3) (estimate) 

NO2 

Annual arithmetic mean 0.053 ppm (100 µg/m3)†  17 µg/m3 (estimate) Kane County 

1-hour average 0.1 ppm (188 µg/m3) † n/a 

O3 

1-hour average 0.12 ppm (235 µg/m3)†, †† n/a†† Canyonlands National Park¥ 

8-hour average 0.075 ppm (effective 5/27/2008) 0.072 ppm  

Pb 

Quarterly average 1.5 µg/m3  0.08 µg/m3 Magna, Salt Lake County¥¥ 

PM10 

Annual arithmetic mean Revoked§  23 μg/m3 UDAQ 

24-hour average 150 µg/m3  72 μg/m3 
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Table 3.3.1. Environmental Protection Agency National Ambient Air Quality Standards and Recorded 
Concentrations 

Pollutant Standard Value*, **  Recorded Concentration‡ Location‡ 

PM2.5 

Annual arithmetic mean 12.0 µg/m3§ 2.8 µg/m3 §§ Bryce Canyon§§ 

24-hour average 35 µg/m3§ 9.5 µg/m3 §§ 

SO2 

Annual arithmetic mean 0.03 ppm (80 µg/m3)† 5 µg/m3 (estimate) Kane County‡ 

24-hour average 0.14 ppm (365 µg/m3)† 10 µg/m3 (estimate) 

1-hour average 75 ppb n/a 

3-hour average (secondary 
standard) 

0.5 ppm (1,300 µg/m3)† 20 µg/m3 (estimate) 

* CO = primary standard; NO2, O3, Pb, and PM = primary and secondary standards; SO2 = annual arithmetic mean.  
Mean and 24-hour average are primary standards, 3-hour average is a secondary standard. 
ppm = parts per million; ppb = parts per billion. 
† Parenthetical value is an approximate equivalent concentration in micrograms per cubic meter (µg/m3) or milligrams per cubic meter (mg/m3). 
‡ Data from (2008, 2010). PM10 value is from the UDAQ state permitting for the Coal Hollow Mine. 
¥ Data from (NPS 2008a). The recorded value is based on the 4th high. 
§ Effective December 14, 2012. Annual mean averaged over three years; 24-hour, 98th percentile averaged over three years. 
** The 1-hour NO2 NAAQS became effective April 12, 2010. The final 1-hour SO2 NAAQS was signed on June 2, 2010. 
†† Data from 40 CFR 50.1–50.17. Applies only in limited areas; as of June 15, 2005, EPA revoked the 1-hour O3 standard in all areas except the 
fourteen 8-hour O3 nonattainment Early Action Compact areas. The tract is not in an Early Action Compact area.  
¥¥ Data from (EPA 2005a). 
§§ Data from (NPS 2008c). PM2.5 background is from the Bryce Canyon National Park IMPROVE Site. The most recent three-year average design 
values are from 2008. 

3.3.2.1.1 Air Quality and Human Health 

Air pollution poses known risks to human health. EPA regulates criteria air pollutants and hazardous (or 
toxic) air pollutants because they are considered harmful to public health and the environment at 
concentrations above established standards.  

Of the six criteria pollutants, PM and O3 present the most widespread health risks. Studies have linked 
PM exposure to health problems such as irrigation of the airways, coughing, difficulty breathing, reduced 
lung function, aggravated asthma, chronic bronchitis, irregular heartbeat, nonfatal heart attacks, and some 
cancers (EPA 2013f). Research has found that certain populations are more vulnerable to these health 
effects, such as people with pre-existing heart or lung diseases, children, and older adults. Research has 
also confirmed links between exposure to PM2.5 and increases in respiratory health problems, 
hospitalizations, and premature death (EPA 2013f).  

Specifically for coal workers, exposure to coal mine dust causes various pulmonary diseases, including 
coal workers’ pneumoconiosis and chronic obstructive pulmonary disease. These lung diseases can bring 
about impairment, disability, and premature death (Department of Health and Human Services 2011). 

Atmospheric PM comprises many different chemical components that vary by location and time. In 
addition, fine- and coarse-fraction PM particles have fundamentally different sources and composition. 
Based on studies conducted throughout most of the United States, sulfate, ammonium, and hydrogen ions; 
elemental carbon, secondary organic compounds, and primary organic species from cooking and 
combustion; and certain metals, primarily from combustion processes, are found predominately in fine 
particles of ambient PM (EPA 2005b). Crustal-related materials, such as calcium, aluminum, silicon, 
magnesium, and iron, and primary organic materials such as pollen, spores, and plant and animal debris, 
are found predominately in coarse particles of ambient PM. Some components, such as potassium and 
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nitrate, may be found in both fine and coarse particles (EPA 2005b). Many PM components can be linked 
with differing health effects, but the evidence is not yet sufficient to allow differentiation of those 
components that are more closely related to specific health outcomes (EPA 2012f). Therefore, health 
effects from particular components of PM cannot be separated out at this time.  

Breathing O3 can trigger a variety of health problems such as chest pain, coughing, throat irritation, and 
congestion. It can worsen bronchitis, emphysema, and asthma. Ground-level O3 also can reduce lung 
function and inflame the linings of the lungs. Repeated exposure to O3 may permanently scar lung tissue 
(EPA 2012d). 

Exposure to CO can cause harmful health effects by reducing oxygen delivery to the body’s organs and 
tissues. At extremely high levels, CO can cause death (EPA 2012c). Current scientific evidence links 
short-term NO2 exposures (ranging from 30 minutes to 24 hours) with adverse respiratory effects, such as 
airway inflammation in healthy people and increased respiratory symptoms in people with asthma. Also, 
studies show a connection between breathing elevated short-term NO2 concentrations with increased 
visits to emergency departments and hospital admissions for respiratory issues, especially asthma (EPA 
2013d). Current scientific evidence links short-term exposures to SO2 (ranging from 5 minutes to 24 
hours) with adverse respiratory effects, including bronchoconstriction and increased asthma symptoms. 
Studies also show a connection between short-term exposure and increased visits to emergency 
departments and hospital admissions for respiratory illnesses, particularly in at-risk populations such as 
children, the elderly, and asthmatics (EPA 2012g). 

Depending on the level of exposure, lead can adversely affect the nervous system, kidney function, 
immune system, reproductive and developmental systems, and the cardiovascular system. Lead exposure 
also affects the oxygen carrying capacity of the blood. Infants and young children are especially sensitive 
to even low levels of lead, which may contribute to behavioral problems, learning deficits, and lowered 
IQ (EPA 2012e). 

With regard to hazardous air pollutants (HAPs), people exposed at sufficient concentrations and durations 
may have an increased chance of getting cancer or experiencing other serious health effects. These health 
effects can include damage to the immune system, as well as neurological, reproductive (e.g., reduced 
fertility), developmental, respiratory, and other health problems (EPA 2012a). 

Because NAAQS are the legal guidelines that have been established to protect human health and the 
environment from criteria air pollutants, the air quality analysis in Chapter 4 examines compliance with 
the NAAQS. Action alternatives that are compliant with the NAAQS are assumed to be protective of 
human health and the environment. HAP emissions have been compared with known health exposure 
levels (from the EPA’s Integrated Risk Information System) to provide an assessment of potential 
impacts on human health.  

3.3.2.2 CLASS I AREAS AND CLASS II AREAS 

Clean air designations were established under the federal CAA Title I, Part C, Prevention of Significant 
Deterioration (PSD) of Air Quality. Generally, the Class I air quality and land use classification is the 
designation for clean, pristine airsheds and would permit little or no development, and the Class II 
designation is applied to all other clean airsheds (in attainment of the NAAQS) where development is 
permitted under state authority. Class I areas include national parks larger than 6,000 acres, national 
wilderness areas larger than 5,000 acres, and international parks and national memorial parks larger than 
5,000 acres. Except for fires and wind erosion, the only potential for adverse air quality impacts in Class I 
areas is from anthropogenic pollutants transported into these areas by large-scale winds, local winds, or 
both. Areas in the United States that have ambient air quality concentrations greater than those specified 
in the NAAQS are designated as nonattainment areas; the remainder of the country is designated Class II. 
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3.3.2.3 PREVENTION OF SIGNIFICANT DETERIORATION  

In addition to the NAAQS discussed above, the EPA promulgated PSD regulations to further protect and 
enhance air quality. The PSD regulations use an incremental approach and are intended to help maintain 
good air quality in areas that attain the national standards and to provide special protections for national 
parks. These increments establish the maximum increase in pollutant concentration allowed above a 
baseline level. Complete consumption of an increment would impose a restriction to growth for the 
affected area. It does not necessarily indicate an adverse health impact. PSD permits are required for 
major, new stationary sources of emissions that emit 250 tons (100 tons for some specific sources) or 
more per year of a criteria air pollutant where the source is in an attainment or unclassifiable area. 
Increment consumption for major sources is tracked by the State of Utah as permits are issued. The 
maximum allowable PSD increments over baseline are in Table 3.3.2. 

Table 3.3.2. Prevention of Significant Deterioration of Air Quality 
Increments: Maximum Allowable Increase (μg/m3) 

Pollutant Averaging Time Class I Class II 

PM10 24 hour 8 30 

PM2.5 Annual n/a n/a 

24 hour n/a n/a 

SO2 Annual 2 20 

24 hour 5 91 

3 hour 25 512 

NO2 Annual 2.5 25 

3.3.2.4  AIR QUALITY–RELATED VALUES 

Federal land managers have identified AQRVs to be protected in federal areas such as national parks and 
national forest Class I areas. AQRVs are scenic, cultural, physical, biological, ecological, or recreational 
resources that may be affected by a change in air quality, as defined by the federal land manager. Specific 
AQRVs of concern are dependent on a number of variables, including the evolving state of the science, 
project-specific pollutants, site-specific management concerns, and the existing condition of the AQRVs. 
Refer to Section 3.3.3 Existing Air Quality for a discussion of specific AQRVs (visibility, acid 
deposition, acid neutralizing capacity, flora, and fauna). 

3.3.2.5 GLOBAL CLIMATE CHANGE 

Scientific investigation continues concerning the rise in global mean temperatures, the causes of this rise, 
and whether a warming trend will continue. Greenhouse gases (GHGs) have been identified as a 
contributor to the rise in global mean temperatures. Ongoing scientific research has identified the 
potential impacts of anthropogenic (from human activities) GHG emissions and changes in biologic 
carbon sequestration on the global climate. Through complex interactions on a regional and global scale, 
these changes are likely causing a net warming effect of the atmosphere, primarily by decreasing the 
amount of heat radiated by the earth back into space, much as glass traps heat over a greenhouse.  

GHGs absorb infrared radiation and trap its heat in the atmosphere. Many gases exhibit GHG properties; 
some occur naturally, such as carbon dioxide (CO2), CH4, water vapor, O3, and nitrous oxide (N2O). 
Others are synthetic, such as chlorofluorocarbons, hydrofluorocarbons, perfluorocarbons, and sulfur 
hexafluoride. Some of the naturally occurring GHGs are also produced by anthropogenic activities. The 
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study of global climate change is complex because there are many factors that may contribute to changes 
in the earth’s temperature, including the emission of GHGs, as well as the earth’s ability to remove these 
gases from the atmosphere through mechanisms such as photosynthesis and ocean uptake. Analysis of 
climatic change comprises several factors, including GHG emissions, land use management practices, and 
the albedo effect (i.e., the cycle of increased temperature resulting from the increased absorption of 
normally reflected light).  

The predominant GHGs emitted in the United States are CO2, CH4, N2O, hydrofluorocarbons, 
perfluorocarbons, and sulfur hexafluoride. In the United States, anthropogenic GHG emissions come 
primarily from burning fossil fuels, which accounted for 94% of CO2 emissions in 2011. Globally, the 
United States accounted for approximately 18% of the CO2 added to the atmosphere through the 
combustion of fossil fuels in 2010 (EPA 2013c).  

CH4 emissions from landfills, coal mines, oil and natural gas operations, and agriculture accounted for 
9% of United States GHG emissions in 2011. N2O emitted from agricultural and industrial activities, as 
well as during the combustion of fossil fuels and solid waste, accounted for 5% of total 2011 GHG 
emissions. Several human-made fluorinated gases accounted for 2% of the total (EPA 2013e).  

GHG inventories are usually reported in terms of “CO2 equivalents” to account for the relative global 
warming potential (GWP), or a given pollutant’s ability to trap heat. For example, CH4 has a GWP of 21, 
meaning it is 21 times more effective at trapping heat than CO2. N2O has a GWP of 310, meaning it is 
310 times more effective at trapping heat than CO2. Hydrofluorocarbons range from 140 to 11,700 GWP, 
whereas perfluorinated compounds range from 6,500 to 9,200 GWP.  

There are many regional sources that may contribute to global climate change, including those sources 
presented in Table 3.3.3. It is likely that all of the sources discussed above for the United States would be 
found near the tract or within the State of Utah.  

3.3.3 Existing Air Quality 

3.3.3.1 BACKGROUND AIR QUALITY AND REGIONAL SOURCES 

Existing air quality near the tract is expected to be typical of undeveloped regions in the western United 
States. Limited data collected in typical undeveloped areas indicate that ambient pollutant levels are 
usually near or below measurable limits. Locations vulnerable to decreasing air quality include areas 
adjacent to surface-disturbing activities, such as energy and mineral development projects, farm tilling, 
and local population centers affected by residential emissions.  

Data from the 2011 UDAQ statewide emissions inventory report for Kane County and Utah are shown in 
Table 3.3.3. The report summarizes criteria pollutant levels in tons per year (TPY) by source type. The 
data illustrate that emissions in Kane County are a small percentage of statewide totals.  

The greatest sources of NOx and PM10 in Kane County are onroad mobile sources (automobiles and 
trucks traveling on established roads) and area sources (small mobile and stationary sources such as gas 
stations or wood burning).  

Local sources of air pollution include automobiles, trains, generators, and wood burning stoves and 
fireplaces (in the winter). These sources typically generate CO, NO2 and other NOx, volatile organic 
compounds (VOCs), and PM10. Additionally, O3, a highly reactive form of oxygen, typically forms when 
NOx and VOC emissions from these sources react with sunlight on hot, still days. With the removal of 
leaded gasoline in the marketplace, and the absence of industries such as nonferrous smelters and battery 
plants, airborne-lead pollution is not an issue of concern in the area. In fact, lead is currently monitored 
only in Salt Lake County, Utah (EPA 2005a). 
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The tract is classified as attainment for all criteria pollutants. No state monitoring stations exist near the 
tract. Background air quality levels are derived from several sources, as identified in the footnotes of 
Table 3.3.1. Concentrations are also presented in Figure 3.3.2.  

Table 3.3.3. 2011 Summary of Emissions by Source (tons per year) for Kane County and Utah 

Location Source CO NOx PM10 PM2.5 SOx VOC 

Kane 
County 

Area source 1,329.38 42.03 617.53 226.83 23.62 498.46 

Nonroad mobile 1,968.02 87.02 21.43 19.85 0.54 695.11 

Onroad mobile 1,662.00 506.70 24.06 20.06 1.72 157.98 

Point source 4.24 18.14 17.44 2.54 2.97 0.60 

Biogenics 9,133.20 0.00 0.00 0.00 0.00 47,897.91 

Wildfires 21.24 0.60 2.57 2.31 0.00 3.63 

Total 14,118.08 654.50 683.04 271.59 28.85 49,253.69 

Utah 
Total 

Area source 35,123.64 8,379.32 37,990.71 9,935.03 949.72 49,702.14 

Nonroad mobile 129,500.14 19,507.12 1,627.11 1,533.44 759.02 22,628.88 

Onroad mobile 284,789.60 68,109.31 3,489.90 2,732.85 332.82 25,282.43 

Point source 28,181.29 69,519.51 9,356.69 4,771.06 25,109.88 5,667.66 

Biogenics 136,583.55 0.00 0.00 0.00 0.00 754,396.36 

Wildfires 11,562.59 329.18 1,399.03 1,259.13 0.00 1,975.10 

Total 625,740.81 165,844.44 53,863.43 20,231.51 27,151.44 859,652.57 

Kane County Percentage of Utah 2.3% 0.4% 1.3% 1.3% 0.1% 5.7% 

Source: UDAQ (2011).  
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Figure 3.3.2. Background concentrations of criteria pollutants. 

The location of the tract is designated as a Class II area for the criteria pollutants. There are several Class 
I and sensitive Class II parks near the tract, including Bryce Canyon, Zion, Capitol Reef, and Grand 
Canyon national parks (all Class I), and Grand Staircase-Escalante National Monument (Class II). The 
closest Class I area is Bryce Canyon National Park, which is approximately 16.1 km (10 miles) from the 
tract. This distance is measured from the tract to the southwest boundary of the park. There are many 
regional sources that may impact the Class I areas near the tract. Table 3.3.4 lists point source emissions 
sources within 50 km (31 miles) of the Class I areas with emissions greater than PSD thresholds 
(emissions greater than 250 TPY of an air pollutant), as they existed during a 1996 study with available 
updates noted in the table. PSD sources have the potential for significant impact, and more restrictive 
permitting requirements are generally imposed. No additional PSD sources were found as part of this air 
quality analysis. The largest contributors to air pollutant emissions in the region are power plants and 
generating stations (WRAP 1996).  
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Table 3.3.4. Sources Near the National Park Class I Areas: Bryce, Zion, Capitol Reef, Grand Canyon 

Facility (Class I area in parentheses) Emissions (TPY) 

VOC NOx SO2 PM10 PM2.5 

Carbon Power Plant Helper, Utah (Capitol Reef)* 18 3,380 6,765 221 38.8 

Chemical Lime Co. Nelson Lime Plant, Arizona (Grand Canyon) 16.9 719 122.2 355.7 188.5 

El Paso Natural Gas Co. Environmental AF, Arizona (Grand Canyon) 975.6 2,556.4 0.5 0 0 

El Paso Natural Gas Company Flagstaff Co, Arizona (Grand Canyon) 28.9 1,068.2 0.2 0 0 

El Paso Natural Gas Company Hackberry Co, Arizona (Grand Canyon)† 14.2 461.0 0.3 10.7 0 

El Paso Natural Gas Company Williams Com, Arizona (Grand Canyon) 19.6 1,508.4 0.6 0 0 

Hunter Power Plant, Castle Dale, Utah (Capitol Reef)* 130 19,869 7,029 1,226 583.2 

Huntington Power Plant, Huntington, Utah (Capitol Reef)* 82 11,198 13,714 1,067 341.8 

Intermountain Generation Station (Delta, Utah) (Capitol Reef) 0.4 19,688.3 3,758.8 100.5 19.0 

Moab Compressor Station, Moab, Utah (Capitol Reef) 17.1 470.4 0 2.3 2.3 

Navajo Power Plant, Page, Arizona (Bryce, Zion, Capitol Reef, Grand 
Canyon)‡ 

196.4 34,744 3,843 1,560.7 708.1 

Phoenix Cement Portland Cement Plant, Arizona (Grand Canyon) 0 2,628.3 196.5 179 94.9 

Reid Gardner, Nevada (Bryce, Zion, Grand Canyon) 49.8 14,288.3 3,547.1 874.1 874.1 

Transwestern Pipeline Company, Arizona (Grand Canyon) 59.1 1,319.9 1.1 2 1.4 

Source: WRAP (1996), except as noted below.  
* VOC, NOx, SO2, and PM10 emissions updated data from USFS (2009). 
† VOC, NOx, SO2,  and PM10 emissions updated data from EPA (2009).  
‡ Ox and SO2 emissions updated with 2006 emissions data from Sourcewatch (2009).  

Projected emissions for the Coal Hollow Mine are presented in Table 3.3.5. Based on the potential 
emissions, the facility would not be a major emissions source under the PSD or Title V programs. This 
mine would not be in operation during the operation of the tract. 

Table 3.3.5. Coal Hollow Mine Potential to Emit  

Emissions (TPY) 

VOC NOx SO2 PM10 PM2.5 CO 

5.5 26.1 31.5 75.65 10.5 9.1 

Note: Actual monitored quarterly PM10 values from the Coal Hollow Mine are presented in Section 4.3.3.1. 

 

3.3.3.2 VISIBILITY 

Visibility is the degree to which the atmosphere is transparent to visible light. Visibility is a measure of 
how far and how well one can see. Pollutant particles and aerosols scatter and absorb light, which impairs 
visibility (NPS 2012a). It is an important air quality value, particularly in scenic and recreational areas. 
Scenic vistas in most United States parklands can be diminished by haze, which reduces contrast, dilutes 
colors, and reduces the distinctness or visibility of distant landscape features. Visibility degradation in 
national park lands and forests is a consequence of broader, regional-scale visibility impairment from 
visibility-reducing particles and their precursors often carried long distances to these remote locations.  
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Sulfates, organic matter, elemental carbon (soot), nitrogen compounds, soil dust, and their interaction 
with water cause most anthropogenic visibility impairment. The causes and severity of visibility 
impairment vary over time and from one place to another, depending on weather conditions, sunlight, and 
the size and proximity of emission sources. 

Visibility protection requirements are included in EPA PSD regulations, which require protection of 
AQRVs for Class I areas. These AQRV impacts are subjective and intended to be used as guidelines for 
assessing potential project impacts and not as definitive regulatory thresholds. A threshold change in light 
extinction of 5% or more contributes to regional haze visibility impairment, and a threshold change of 10% 
or more causes visibility impairment, as described in the Federal Land Managers Air Quality Related 
Values Work Group (FLAG) 2010 guidance (USFS et al. 2010). Unlike NAAQS standards and PSD 
increments, an exceedance of the threshold does not, by itself, cause a project to be halted. Regulatory 
factors and contextual considerations (e.g., current pollutant concentrations and AQRV impacts, air quality 
trends in the area, expected life of the source, stringency of the emission limits, emission changes in the 
area, and public comments) must also be evaluated. As discussed in the previous section, the Bryce 
Canyon, Zion, Capitol Reef, and Grand Canyon national parks (all Class I) and the Grand Staircase-
Escalante National Monument (Class II) are near the tract. The State of Utah has addressed both visibility 
and regional haze in the Class I areas in two state implementation plans. The Utah State Implementation 
Plan Section XVII Visibility Protection report (State of Utah 1993) addresses visibility protection of Utah’s 
natural features and uses a two-phased approach. The first phase implements a visibility monitoring 
strategy and considers direct plume impacts on visibility from proposed new sources. The second phase 
addresses the development of a long-term plan to show progress toward national visibility protection goals. 
This document is still in force but has not been revised since 1993. 

More current information is available in the revised Utah State Implementation Plan Section XX Regional 
Haze (State of Utah 2008). This document contains measures addressing regional haze visibility 
impairment to ensure that the state makes reasonable progress toward national goals. The state has 
implemented long-term strategies to reduce regional haze resulting from various air pollution sources. For 
most Class I areas in the region, stationary source NOx and PM emissions are not considered a major 
contributor to visibility impairment on the average 20% best and 20% worst days; although, on some of 
the worst days, nitrates and PM are the main components of visibility impairment. Pollutant projections 
affecting regional haze, as identified in the state implementation plan, include the following: 

• 33% decrease in Utah sources and 53% decrease in SO2 emissions for the nine states in the Grand 
Canyon Visibility Transport Commission (GCVTC) between 1996 and 2018  

• 36% decrease in Utah sources and 57% decrease in NOx emissions for the nine states in GCVTC 
between 1996 and 2018 

• 38% decrease in Utah sources and 31% decrease in PM2.5 emissions for the nine states in 
GCVTC between 1996 and 2018 

• Visibility improvement for the 20% best and worst days for each of the Class I areas (Bryce 
Canyon, Zion, Capitol Reef, and the Grand Canyon national parks) between 1996 and 2018 

The State of Utah’s reductions in SO2 are primarily due to that state’s long-term strategy for stationary 
sources of SO2 (State of Utah 2008). Reductions in NOx and PM2.5 have resulted from the 
implementation of new federal engine standards and fuel standards; however, stationary source NOx 
emissions are projected to increase by 4% between 1996 and 2018 (State of Utah 2008). Although 
stationary source PM emissions are projected to increase, they likely cause less than 2% of the regional 
visibility impairment (State of Utah 2008). 
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The NPS Air Resources Division defines the desired condition for visibility as < 2 deciviews above 
natural conditions on average visibility days. From 2005 to 2009 at Bryce Canyon National Park, the 
average visibility was 3.7 deciviews above natural conditions and therefore did not meet the desired 
condition (NPS 2012a). From 2000 to 2009, visibility on the 20% clearest days did improve significantly, 
but remained unchanged on the 20% haziest days (NPS 2012a). Visitor surveys have consistently 
concluded that good visibility and clean air are very important to the park experience (NPS 2012a).  

3.3.3.3 ACID DEPOSITION 
Air pollution is produced when acid chemicals are incorporated into rain, snow, fog, mist, dust, or smoke. 
Some of this air pollution falls to the ground as acid deposition. Atmospheric deposition of air pollutants 
can increase the acidity of soils and water resources. The acid comes from sulfur oxides (SOx), NOx, 
products of burning coal and other fuels, and from certain industrial processes. Wet deposition refers to 
acidic rain, fog, snow, or mist. Dry deposition occurs when acid chemicals are incorporated into dust or 
smoke (usually in areas where the weather is dry). Title IV of the CAA sets a goal of reducing annual 
SO2 emissions by 10 million tons below 1980 levels. To achieve these reductions, the law requires a two-
phase tightening of the restrictions placed on fossil fuel–fired power plants. 

Measurements of atmospheric deposition are currently being taken in Class I areas of Grand Canyon and 
Bryce Canyon national parks by the National Acid Deposition Program. The 2008 Annual Performance & 
Progress Report: Air Quality in National Parks (NPS 2009a) indicates that rates of atmospheric 
deposition of nitrogen and sulfur in rain are relatively low in Bryce Canyon National Park, but are 
elevated above natural conditions. Trends analyses for both Bryce Canyon and Grand Canyon national 
parks show that the deposition of nitrogen and sulfur has no statistical trend between 1998 and 2007 (NPS 
2009a). A March 2012 Air Quality Resources at Bryce Canyon National Park briefing paper contains 
more recent nitrogen and sulfur data (NPS 2012a). From 2005 to 2009, estimated wet nitrogen deposition 
in Bryce Canyon National Park was 1.7 kilogram (kg)/hectare(ha)/year, and estimated wet sulfur 
deposition was 0.7 kg/ha/year. The NPS’s desired condition for both nitrogen and sulfur wet deposition is 
defined as < 1 kg/ha/year. Current total nitrogen deposition (wet plus dry) at Bryce Canyon National Park 
is estimated to be 2.5 kg/ha/year. From 2000 to 2009, nitrate decreased significantly and sulfate was 
relatively unchanged.  

Kane County does not have significant sources of acid deposition; however, there are significant, nearby 
regional power plants that are listed in Table 3.3.4. Regional acid deposition sources in Utah include the 
Carbon Power Plant (Phase II acid rain source that has been issued a Phase I acid rain permit by the EPA 
for early NOx reduction), the Hunter Power Plant (Phase II acid rain source), the Huntington Power Plant 
(Phase II acid rain source), and the Intermountain Generation Station (Group I [dry bottom, wall-fired, 
tangential boilers], Phase II acid rain source) (UDAQ 2009). Phase I began in 1995 and affected mostly 
coal-burning electric utility plants. Phase II sources consist of existing utility units serving generators 
with an output capacity of greater than 25 mW, and all new utility units (EPA 2012b). The acid deposition 
provisions for these facilities refer to coal-fired utility units that are subject to an acid rain emission 
limitation or reduction requirement for SO2 under the CAA. Although there are significant acid 
deposition sources in the region, the tract would not be considered a significant acid deposition source. 

3.3.3.4  FLORA AND FAUNA 
Pollutant emissions from larger point sources may impact flora and fauna at the Class I areas; however, 
the sensitivity of ecosystem response to increased pollutant emissions from these particular sources is not 
well documented. Because emissions from the tract would be a small percentage of the existing regional 
sources, an in-depth review of these regional sources was not performed. 
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3.3.3.5 GENERAL CONFORMITY 
To eliminate or reduce the severity and number of NAAQS violations in nonattainment areas and to 
achieve expeditious attainment of the NAAQS, the EPA promulgated the Conformity Rule (40 CFR 6, 
51, 93). The Conformity Rule applies to federal actions and environmental analyses, in nonattainment 
areas, completed after March 15, 1994. This rule contains a variety of substantive and procedural 
requirements to show conformance with both the NAAQS and state implementation plans. The 
nonattainment/maintenance areas in Utah (Reiss 2013; UDAQ 2013b) are as follows: 

• PM2.5: part of Utah County; part of Cache County in Utah, and Franklin County in Idaho; and 
Salt Lake, Davis, and parts of Weber, Box Elder, and Tooele counties are nonattainment. 

• PM10: Salt Lake and Utah counties and Ogden (Weber County) are nonattainment.  
• SO2: Salt Lake County and the east portion of Tooele County (above 5,600 feet) are 

nonattainment. Redesignation is pending for Salt Lake County. 
• CO: Ogden City (maintenance area redesignated in 2001); Salt Lake City (maintenance area 

redesignated in 1999); and Provo and Orem in Utah County (maintenance area redesignated 
2006). 

• O3: Davis and Salt Lake counties (maintenance areas redesignated 1997). 

The tract is in Kane County. This county is in attainment of the NAAQS for all criteria pollutants, as 
defined under the EPA. 

3.3.3.6 GREENHOUSE GASES 

According to the EPA, over the last century, the average annual temperature in the Southwest (defined as 
Utah, California, Nevada, parts of Colorado, Arizona, parts of New Mexico, and parts of Texas) has 
increased approximately 1.5°F (EPA 2013a). The average annual temperature is projected to rise an 
additional 2.5°F–8.0°F by the end of the century. Warming has already contributed to decreases in spring 
snowpack and Colorado River flows. Warming in the Southwest is projected to be greatest in the summer, 
and future warming is projected to produce more severe droughts in the region, with reductions in water 
supplies (EPA 2013a). In general, the EPA indicates the following: 

• Increasing temperatures and more frequent, severe droughts will likely worsen existing 
competition for water resources. 

• Drought, wildfire, changes in species’ geographic ranges, invasive species, and pests will likely 
threaten native Southwest forests and ecosystems. 

• It may become difficult for the Southwest’s growing cities to attain air quality standards and meet 
energy and water demands. 

• Climate change poses threats to the region’s native peoples, infrastructure, agriculture, and 
recreational activities (EPA 2013a).  

In Utah, the average temperature from approximately 1997 to 2007 was higher than observed during any 
comparable period of the past century and was roughly 2°F higher than the 100-year average (Blue 
Ribbon Advisory Council 2007). Utah is projected to warm more than the average for the entire planet 
and more than the coastal regions of the contiguous United States. The expected consequences of this 
warming are fewer frost days, longer growing seasons, and more heat waves. Ongoing GHG emissions at 
or above current levels will likely result in the following: 1) a decline in Utah’s mountain snowpack and 
2) a possible severe, prolonged, episodic drought (Blue Ribbon Advisory Council 2007).  
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Weather data collected over the past six or seven decades at Bryce Canyon National Park indicate a trend 
toward fewer days with complete freeze/thaw cycles, from an average of approximately 203 days in 1955 
to approximately 177 days in 2010 (10-year averaging). Fewer frost days in long-term weather patterns 
could impact geologic processes in Bryce Canyon National Park. Annual mean minimum temperatures 
have increased from an average of approximately 25°F in 1955 to approximately 29°F in 2010; annual 
mean maximum temperatures have slightly decreased from an average of approximately 57°F to 
approximately 56°F during the same time period (10-year averaging). Annual total precipitation has 
decreased from approximately 110 inches to 80 inches from 1945 to 2010 (10-year averaging) 
(NPS/NOAA 2013). Temperature and precipitation changes could impact vegetation, soils, wildlife, and 
other resources in Bryce Canyon National Park.  

Climate change analyses comprise several factors, including GHGs (which include CH4 and CO2), land 
use management practices, and the albedo effect (reflectivity of the surface, by vegetation or water). The 
tools necessary to quantify incremental climatic impacts of specific activities associated with those factors 
are presently unavailable (i.e., existing climate prediction models are not at a scale sufficient to estimate 
potential impacts of climate change within the analysis area). Research on how GHG emissions influence 
global climate change and associated effects has focused on the overall impact of emissions from 
aggregate regional or global sources. GHG emissions from single sources are small relative to aggregate 
emissions, and GHGs, once emitted from a given source, become well mixed in the global atmosphere 
and have a long atmospheric lifetime. The climate change research community has not yet developed 
specific tools for evaluating or quantifying end-point impacts attributable to the emissions of GHGs from 
a single source. Also, scientific literature that addresses the climate effects of individual, facility-level 
GHG emissions has not been identified. The current tools for simulating climate change generally focus 
on global and regional-scale modeling. Global and regional-scale models lack the capability to represent 
important small-scale processes. As a result, confidence in regional- and subregional-scale projections is 
lower than at the global scale. There is thus limited scientific capability in assessing, detecting, or 
measuring the relationship between emissions of GHGs from a specific single source and any localized 
impacts. As a consequence, impact assessment of effects of specific anthropogenic activities cannot be 
performed. Therefore, climate change analysis for the purpose of this document is limited to accounting 
for and disclosing the factors that contribute to climate change. Qualitative and/or quantitative evaluations 
of potential contributing factors within the planning area are included where appropriate and practicable. 

The CEQ published the document Draft NEPA Guidance on Consideration of the Effects of Climate 
Change and Greenhouse Gas Emissions in February 2010. Although the BLM does not use draft 
guidance for analysis because of the potential for change before it is finalized, elements of the guidance 
are incorporated into the climate change analysis, including the quantification of emissions over the life of 
the project, inclusion of mitigation measures to reduce GHG emissions, and qualitative discussions of the 
link between GHG emissions and climate change.  
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3.4 Cultural Resources 
Investigations to identify and evaluate cultural resources in the Alton Coal Tract were conducted in 2005 
and 2008 by Montgomery Archaeological Consultants, Inc. on behalf of ACD (Stavish 2008a; Stavish 
2007), and supplemental work was conducted by the BLM-KFO in 2007 (Zweifel 2007). The cultural 
resources identified on the tract during these investigations consist of prehistoric and historic 
archaeological sites. A programmatic agreement (PA) that defines the area of potential effects (APE) for 
the Alton Coal Tract LBA and that details the processes by which BLM will consider the effects of the 
undertaking on historic properties has been developed and is provided in Appendix M. As defined in the 
PA, the APE for the Alton Coal Tract LBA comprises the following: 

• The entire proposed tract and a buffer extending 1 mile from the external boundaries of the tract 
• The reasonably foreseeable haul route along US-89, SR-20, I-15, and SR-56 and a buffer 

extending 500 feet on each side of the haul route highway centerlines 
• The Panguitch Historic District 
• The town of Alton, Utah 
• The town of Hatch, Utah 

The APE, as defined in the PA, provides consideration for effects to cultural resources that may be 
affected by mine-related actions, include the Panguitch Historic District, which is listed on the NRHP, 
and Utah Heritage Highway 89 (also known as US-89) with its associated Mormon Pioneer Heritage 
Area.  

3.4.1 Regional Overview 
The tract lies in the Grand Staircase section of the Colorado Plateau Semidesert Province (Stokes 1986). 
An overview of the region’s geology and soils, particularly with regard to the impact of surficial and 
bedrock units on the distribution of cultural resources in the area, is presented as Appendix C of the 
Montgomery Archaeological Consultants, Inc. 2005 inventory report (Lamm 2005 in Stavish 2007). The 
two most prominent geologic units in the region are alluvium and Tropic Shale. The 2005 report describes 
the possible natural impacts to cultural resources distributed on the alluvium. These include the localized 
slope failure or collapse of arroyo walls, the piping of finer grained sediments, the entrenching of 
drainages, and the potential for buried sites. Potential impacts to cultural resources distributed across the 
Tropic Shale include localized slope failure, surficial creep and slope wash on steeper slopes, and erosion 
of weathered bedrock on steep to gentle slopes. Moreover, the vertical erosion of in-situ sediments on the 
Tropic Shale may also distort the integrity of buried cultural resources. 

3.4.1.1  CURRENT LAND USES AND IMPACTS 

Current land uses in the Alton Amphitheatre and Sink Valley include farming, ranching, and mining. 
Over 20% of the land in the tract consists of agricultural lands, whereas cattle and other livestock graze 
on private farmlands and on BLM-managed pasturelands. Historic coal mining has also been conducted in 
the area, and three historic archaeological resources have been recorded: the Smirl Mine (42Ka4017), the 
Jacob A. Sorenson Mine (42Ka4019), and the Alton Mine (42Ka4091). The remnants of these mines have 
since been reclaimed by ongoing activities, and no evidence of their existence was documented during the 
2005 cultural resource inventory (Stavish 2007). 
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3.4.2 Known Cultural Resources 

3.4.2.1 CULTURAL-HISTORICAL OVERVIEW 

A detailed review of the region’s culture history and associated references is provided in Stavish (Stavish 
2008b; Stavish 2007). Nonetheless, it is useful to recap that human occupation of the region is represented 
by the Paleoindian, Archaic, Formative, Protohistoric, and Historic cultural periods, possibly beginning as 
early as 11,500 years before present (BP) or earlier. Recorded sites in the tract likely date from the Early 
Archaic (beginning ca. 7800 BP) through Historic periods, and also include evidence for Middle and Late 
Archaic, Anasazi, Fremont, Numic (or Southern Paiute) activities and occupations.  

3.4.2.2 ARCHAEOLOGICAL SITES IDENTIFIED IN THE TRACT 

Details of the previously conducted cultural resource surveys in the tract are provided in Stavish (2008b). 
In all, 132 archaeological sites have been identified in the tract; Table 3.4.1 provides a list of these sites 
(from Stavish 2007; Stavish 2008a; Zweifel 2007).  

Table 3.4.1. Recorded Archaeological Sites in the Tract 

Site Number Type NRHP 
Eligibility 

Land Status Description 

42KA1267 Multicomponent Eligible BLM Numic lithic scatter and historic trash dump 

42KA1313 Prehistoric Eligible BLM Archaic, Anasazi Pueblo II, Numic temporary camp 

42KA1314 Prehistoric Eligible BLM Southern Paiute temporary camp, lithics, ground 
stone, ceramics 

42KA2038 Prehistoric Eligible BLM Southern Paiute 

42KA2039 Prehistoric Eligible BLM Late Archaic, Numic 

42KA2040 Prehistoric Eligible Private Southern Paiute lithic and pottery scatter 

42KA2041 Prehistoric Eligible BLM, Coal Hollow Anasazi, Southern Paiute 

42KA2043 Prehistoric Eligible BLM, Coal Hollow Numic lithic scatter 

42KA2044 Prehistoric Eligible BLM, Coal Hollow Archaic temporary camp 

42KA2045 Prehistoric Eligible BLM Archaic lithic scatter 

42KA2047 Prehistoric Eligible BLM Lithic scatter 

42KA2048 Prehistoric Eligible BLM Lithic scatter 

42KA2049 Prehistoric Eligible BLM Early Archaic lithic scatter 

42KA2050 Multicomponent Eligible BLM Archaic lithic scatter and historic herder camp 

42KA2051 Prehistoric Eligible BLM, Private Lithic scatter 

42KA2052 Prehistoric Eligible BLM Archaic lithic scatter 

42KA2055 Prehistoric Eligible BLM Archaic, Fremont, Southern Paiute 

42KA2056 Prehistoric Eligible BLM Fremont, Numic temporary camp 

42KA2057 Prehistoric Eligible BLM Anasazi, Southern Paiute 

42KA2058 Multicomponent Eligible BLM Late Archaic Lithic and Historic trash dump 

42KA2059 Prehistoric Eligible BLM Lithic scatter 

42KA2065 Prehistoric Eligible BLM Archaic, Anasazi, Fremont, Southern Paiute 

42KA2066 Prehistoric Eligible BLM Lithic scatter 
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Table 3.4.1. Recorded Archaeological Sites in the Tract 

Site Number Type NRHP 
Eligibility 

Land Status Description 

42KA3097 Prehistoric Eligible Other fee coal, private Archaic, Anasazi, Southern Paiute lithic scatter 

42KA3115 Prehistoric Eligible Private Temporary camp. Lithic scatter 

42KA3168 Prehistoric Eligible BLM Anasazi artifact scatter 

42KA3169 Prehistoric Eligible BLM Anasazi, Paiute, Lithic and ceramic scatter with 
hearths 

42KA3170 Prehistoric Eligible BLM Anasazi lithic scatter 

42KA3171 Prehistoric Eligible BLM Anasazi temporary camp. Lithic scatter 

42KA3172 Prehistoric Eligible BLM, Coal Hollow Southern Paiute temporary camp. Lithic scatter, 
ceramics 

42KA3174 Prehistoric Eligible BLM Temporary camp. Lithic scatter, ground stone 

42KA3175 Prehistoric Eligible BLM Southern Paiute temporary camp. Lithic scatter, 
ground stone 

42KA6072 Prehistoric Not Eligible Private Lithic scatter 

42KA6073 Prehistoric Eligible Private Lithic scatter 

42KA6074 Prehistoric Eligible Private Lithic scatter 

42KA6075 Prehistoric Eligible Private Lithic scatter 

42KA6076 Prehistoric Eligible Private Lithic scatter 

42KA6077 Prehistoric Not Eligible Private Lithic scatter 

42KA6078 Prehistoric Not Eligible BLM Lithic scatter 

42KA6079 Prehistoric Not Eligible BLM Lithic scatter 

42KA6080 Prehistoric Eligible BLM, other fee coal Archaic, Numic temporary camp 

42KA6081 Prehistoric Eligible BLM, private Lithic scatter 

42KA6082 Historic Not Eligible Private Corral 

42KA6083 Prehistoric Eligible BLM Lithic scatter 

42KA6084 Prehistoric Eligible BLM Southern Paiute 

42KA6085 Prehistoric Not Eligible BLM Lithic scatter 

42KA6086 Historic Not Eligible BLM, private Bridge 

42KA6087 Prehistoric Eligible BLM Lithic scatter 

42KA6088 Prehistoric Not Eligible BLM Lithic scatter 

42KA6089 Prehistoric Eligible BLM Temporary camp 

42KA6090 Prehistoric Eligible BLM Temporary camp 

42KA6091 Prehistoric Eligible BLM Early Archaic temporary camp 

42KA6092 Prehistoric Eligible BLM Lithic scatter 

42KA6093 Prehistoric Eligible Private Lithic scatter 

42KA6094 Prehistoric Eligible BLM Early Archaic lithic scatter 

42KA6095 Prehistoric Not Eligible BLM Lithic scatter 

42KA6096 Prehistoric Not Eligible BLM Lithic scatter 

42KA6097 Prehistoric Eligible BLM Lithic scatter 

42KA6098 Prehistoric Eligible BLM Temporary camp 
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Table 3.4.1. Recorded Archaeological Sites in the Tract 

Site Number Type NRHP 
Eligibility 

Land Status Description 

42KA6099 Prehistoric Not Eligible BLM Lithic scatter 

42KA6100 Prehistoric Not Eligible BLM Archaic lithic scatter 

42KA6101 Prehistoric Eligible BLM Lithic scatter 

42KA6102 Prehistoric Eligible BLM Lithic scatter 

42KA6103 Prehistoric Eligible BLM Lithic scatter 

42KA6104 Prehistoric Eligible Coal Hollow, private Archaic lithic scatter 

42KA6109 Prehistoric Eligible BLM, Coal Hollow Lithic scatter 

42KA6110 Prehistoric Eligible BLM Lithic scatter 

42KA6111 Prehistoric Not Eligible BLM Lithic scatter 

42KA6112 Prehistoric Eligible BLM Lithic scatter 

42KA6113 Multicomponent Eligible BLM Lithic scatter, Historic trash dump 

42KA6114 Prehistoric Eligible BLM Archaic lithic scatter 

42KA6115 Prehistoric Eligible BLM Archaic lithic scatter 

42KA6116 Prehistoric Eligible BLM Lithic scatter 

42KA6117 Prehistoric Eligible BLM Fremont lithic scatter 

42KA6118 Prehistoric Not Eligible BLM Lithic scatter 

42KA6119 Prehistoric Eligible BLM Lithic scatter 

42KA6120 Prehistoric Eligible BLM Lithic scatter 

42KA6121 Prehistoric Eligible BLM Lithic scatter 

42KA6122 Prehistoric Eligible BLM Lithic scatter 

42KA6123 Prehistoric Eligible BLM Lithic scatter 

42KA6125 Prehistoric Eligible BLM Lithic scatter 

42KA6126 Prehistoric Eligible BLM, Coal Hollow Anasazi, Southern Paiute temporary camp 

42KA6127 Prehistoric Eligible BLM Archaic lithic scatter 

42KA6128 Prehistoric Eligible BLM Lithic scatter 

42KA6129 Prehistoric Eligible BLM Archaic lithic scatter 

42KA6130 Prehistoric Eligible BLM Lithic scatter 

42KA6131 Prehistoric Not Eligible BLM Lithic scatter 

42KA6132 Prehistoric Not Eligible BLM Lithic scatter 

42KA6133 Prehistoric Eligible BLM Lithic scatter 

42KA6134 Prehistoric Eligible BLM Archaic lithic scatter 

42KA6135 Multicomponent Eligible BLM Southern Paiute, Historic trash scatter 

42KA6136 Prehistoric Eligible BLM Lithic scatter 

42KA6137 Prehistoric Eligible BLM Lithic scatter 

42KA6138 Prehistoric Eligible BLM Late Archaic, Southern Paiute 

42KA6139 Prehistoric Eligible BLM Temporary camp 

42KA6307 Prehistoric Eligible Private Lithic scatter 

42KA6351 Prehistoric Eligible BLM Archaic lithic scatter 
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Table 3.4.1. Recorded Archaeological Sites in the Tract 

Site Number Type NRHP 
Eligibility 

Land Status Description 

42KA6352 Prehistoric Not Eligible BLM Lithic scatter 

42KA6353 Prehistoric Eligible BLM Lithic scatter 

42KA6354 Prehistoric Not Eligible BLM Lithic scatter 

42KA6357 Prehistoric Eligible BLM Archaic, Southern Paiute temporary camp 

42KA6360 Prehistoric Eligible BLM Archaic, Late Prehistoric lithic scatter 

42KA6361 Prehistoric Eligible BLM Archaic lithic scatter 

42KA6477 Prehistoric Eligible Private Lithic scatter 

42KA6478 Prehistoric Not Eligible Private Lithic scatter 

42KA6479 Prehistoric Eligible Private Lithic scatter 

42KA6480 Prehistoric Eligible Private Archaic lithic scatter 

42KA6481 Prehistoric Eligible Private Lithic scatter 

42KA6482 Prehistoric Eligible Private Lithic scatter 

42KA6483 Historic Not Eligible Private Camp 

42KA6484 Historic Not Eligible Private Dugout and corral and trash scatter 

42KA6485 Prehistoric Eligible Private Anasazi artifact scatter 

42KA6486 Prehistoric Eligible Private Anasazi, Fremont 

42KA6487 Historic Not Eligible Private Trash scatter 

42KA6488 Prehistoric Eligible Private Lithic scatter 

42KA6489 Historic Not Eligible Private Enclosure 

42KA6490 Prehistoric Eligible Private Lithic scatter 

42KA6491 Prehistoric Eligible Private Lithic scatter 

42KA6492 Prehistoric Eligible Private Anasazi artifact scatter 

42KA6493 Prehistoric Eligible BLM, private Anasazi, Protohistoric artifact scatter 

42KA6494 Multicomponent Eligible Private Middle Archaic, Anasazi, Protohistoric, Euro-American 

42KA6495 Prehistoric Eligible Private Virgin Anasazi Pueblo II rockshelter and artifact 
scatter 

42KA6496 Prehistoric Eligible Private Lithic scatter 

42KA6497 Prehistoric Eligible Private Archaic, protohistoric lithic scatter 

42KA6498 Prehistoric Eligible Private Lithic scatter 

42KA6499 Multicomponent Eligible Private Middle Archaic, Euro-American 

42KA6500 Prehistoric Eligible Private Anasazi artifact scatter 

42KA6501 Prehistoric Eligible Private Lithic scatter 

42KA6502 Prehistoric Eligible Private Lithic scatter 

42KA6503 Prehistoric Not Eligible Private Lithic scatter 

42KA6504 Prehistoric Not Eligible Private Lithic scatter 

42KA6505 Prehistoric Eligible Coal Hollow, private Late Archaic, Anasazi artifact scatter 
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Most archaeological sites (95%) identified in the tract are prehistoric, or contain prehistoric components 
and consist of lithic scatters from stone tool production, use, and maintenance. Table 3.4.2 provides a 
summary of the general cultural association of these sites (historic, prehistoric, or both, i.e., 
multicomponent) and their NRHP-eligibility assessment. Most recorded sites (81%) are eligible for the 
NRHP and are considered significant resources in terms of their potential to yield important historic or 
prehistoric information. 

Table 3.4.2. Summary of Archaeological Site Types in the Tract 

Cultural Association Eligible Not Eligible Total 

Historic 0 6 6 

Multicomponent 7 0 7 

Prehistoric 100 19 119 

Total 107 25 132 

Many of the recorded prehistoric and multicomponent sites contain components that can be associated 
with individual cultural periods or phases. Table 3.4.3 presents the numbers of such cultural components 
(i.e., occupations that date to an individual period or phase) that have been identified at sites recorded in 
the tract; because more than one component can be present at a site, the total number of components listed 
here is greater than the total number of sites in Tables 3.4.1 and 3.4.2 above. 

Table 3.4.3. Identified Prehistoric Components at Archaeological Sites Recorded in the Tract 

NRHP 
Eligibility Archaic Anasazi Fremont Numic Unknown Total 

Eligible 30 18 5 26 53 132 

Not Eligible 1 0 0 0 18 19 

Total 31 18 5 26 71 151 

 

3.4.2.3 CULTURAL RESOURCES ALONG THE REASONABLY FORESEEABLE 
COAL HAUL TRANSPORTATION ROUTE 

In addition to impacts to archaeological sites in the tract, impacts to cultural resources along the 
reasonably foreseeable coal haul transportation route under the Proposed Action (see Map 2.5) must also 
be analyzed. Such resources include the Panguitch Historic District, which is listed on the NRHP, and the 
Utah Heritage Highway 89/Mormon Pioneer Heritage Area. 

The Panguitch Historic District is roughly bordered by 500 North, 400 East, 500 South, and 300 West. 
The portion of the reasonably foreseeable coal haul transportation route through Panguitch that follows 
Center Street from 400 East to Main Street and then follows Main Street to 500 North would be in the 
historic district (Map 3.7). The district is significant for its association with the early settlement of 
Panguitch, originally an isolated pioneer outpost, and with the subsequent economic development of the 
area, which has focused on ranching and tourism (2006). It is also significant for its intact concentration 
of historic buildings, many of which are made from a characteristic, locally manufactured red brick. 
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The Utah Heritage Highway 89 and Mormon Pioneer Heritage Area were established by the National 
Heritage Areas Act of 2006 (2006). The portion of this area through which the reasonably foreseeable 
coal haul transportation route would pass would consist of the town of Alton, the roads that connect Alton 
to US-89, and the US-89 corridor to its junction with SR-20, including the communities of Hatch and 
Panguitch. The heritage area was established in recognition of the role that Mormon settlement played in 
the Euro-American colonization of the west and, among other things, in opening up "vast amounts of 
natural resources, including coal, uranium, silver, gold, and copper" (2006). As a legislatively established 
heritage area, the board of directors of the Utah Heritage Highway 89 Alliance is authorized to receive 
federal funds for purposes such as conserving, interpreting, and developing the historical, cultural, 
natural, and recreational resources in the heritage area, and expanding, fostering, and developing heritage 
businesses and products relating to the cultural heritage of the heritage area. 

3.4.3 Native American Consultation 
Initial consultation regarding the tract has taken place with the Kaibab Paiute, Southern Paiute, Hopi, Ute, 
Zuni, and Navajo tribes (Zweifel 2008). Cultural and religious concerns could arise among the tribes 
because archaeological resources have been identified in the tract. If such concerns are identified, 
consultation with tribes would occur. The PA developed for the Alton Coal Tract LBA instructs the BLM 
to continue tribal consultation, and tribes will have an opportunity to review the HPTP as part of the 
ongoing consultation process. Other considerations such as possible effects to TCPs will be incorporated 
into the HPTP, as necessary. TCPs can include, but are not limited to, natural landscape features, natural 
resource harvesting and processing areas, trails, and archaeological sites. 
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3.5 Fire Management 
The analysis area for fire management is the tract and reasonably foreseeable coal haul transportation 
route. The Southern Utah Support Area Fire Management Plan (BLM 2005c) acts as the primary 
strategic document for fire management on and adjacent to the Alton Coal Tract. The overlying goal of 
the fire management plan is to describe specific actions authorized on the public lands to protect life and 
ensure public safety, to target resource goals and objectives, to reduce fuel loads, and to achieve and 
maintain healthy, functioning ecosystems (BLM 2005c). Protection of human life, including the lives of 
firefighters committed to an incident, is the mandated priority for all fire management activities.  

In the fire management plan, land management areas are established. These areas are called fire 
management units (FMUs) and are defined by objectives, topographic features, access, protected values, 
political boundaries, fuel types, or major fire regimes. These units have dominant management objectives 
and have preselected fire management strategies assigned to accomplish these objectives. The tract is 
entirely in the Glendale Bench FMU (Map 3.8). The Glendale Bench FMU encompasses 118,618 acres, 
67,423 of which are under BLM management. Approximately 2,280 acres of the FMU on the tract is on 
public lands.  

3.5.1 Area Overview and Fire History 
The tract occurs in the semiarid foothills of the Colorado Plateau Semidesert Province (Woods et al. 
2001b). Precipitation in the FMU averages approximately 14–18 inches of water per year, as modeled by 
the Parameter-elevation Regressions on Independent Slopes Model (PRISM) from 1961 to1990 (2004). 
Most of this precipitation is in the form of snow during the winter months. Summers are generally hot and 
dry with a mid- to late-summer monsoon period when frequent thunderstorms occur (WRCC 2006).  

The weather and fuel structure in the tract provide an opportunity for ignition from frequent summer 
storms. Lightning accounts for at least 78% of fire starts in the BLM-KFO area. Careless smoking, 
vehicle exhaust, escaped agricultural burning, and unattended campfires account for most human-caused 
fires in the Glendale Bench FMU. Sparking from vehicles or construction equipment is also responsible 
for starting some fires (BLM 2004). Naturally occurring fires are widely distributed in terms of frequency 
and severity.  

Sensitive resources in the FMU that could be affected by wildfire include greater sage-grouse lekking, 
nesting, wintering, and brood-rearing habitat, deer and elk crucial summer ranges, the upper Kanab Creek 
watershed, and archeological resources. Unplanned wildfire may also affect communication sites, private 
residences, range improvements, special status species habitat, power lines, dispersed recreation 
opportunities, and ROWs (BLM 2005c). 

3.5.2 Wildland-Urban Interface 
Wildland fires pose the greatest threat to community residents, property, and firefighters when they occur 
in, or spread into, the WUI. WUIs are commonly defined as geographic areas where human habitation 
and developments intermix with wildland or vegetative fire (SWCA 2007b). The Southwest Utah 
Regional Wildfire Protection Plan (RWPP) does not consider the town of Alton as a state-identified 
community at risk of wildfire (FCAOG 2007b). However, the RWPP does identify WUI areas 
immediately west of Alton, along the length of US-89, as well as the Spencer Bench, Spencer Cliff 
Estates, and Stout Canyon area. The RWPP risk assessment identifies a high wildfire risk in these areas 
(FCAOG 2007b), which include portions of the reasonably foreseeable coal haul transportation route.  
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3.5.3 Fire Management Objectives and Planning Efforts 

3.5.3.1 FIRE REGIME CONDITION CLASS  

Fire regime condition class (FRCC) is an interagency, standardized tool for determining the degree of 
departure of an area or landscape from its historic to its present conditions (i.e., fire frequency in the 
area), including the effects of fire suppression and invasive species invasion. Assessing FRCC can help 
guide management objectives and set priorities for treatments. FRCC was assigned to classify vegetation 
on public lands in the state through review of cover types identified by Utah Southwest Regional Gap 
Analysis Project (SWReGAP) Analysis (Edwards et al. 1995) and elevation ranges (BLM 2008b). FRCCs 
are defined as follows:  

• FRCC 1: Fire regimes are within a historical range and the risk of losing key ecosystem 
components is low. Vegetation attributes (species composition and structure) are intact and 
functioning within a historical range. Where appropriate, these areas can be maintained within the 
historical fire regime by treatments such as fire use.  

• FRCC 2: Fire regimes have been moderately altered from their historical range. The risk of 
losing key ecosystem components (soil, vegetation structure, species composition, alteration of 
nutrient cycles, hydrologic regimes) is moderate. Fire frequencies have departed from historical 
frequencies by one or more return intervals (either increased or decreased), which results in 
moderate changes to one or more of the following: fire size, intensity, and severity, and landscape 
patterns. Vegetation attributes have been moderately altered from their historical range. Where 
appropriate, these areas may need moderate levels of restoration treatments, such as fire use and 
hand or mechanical treatments, to be restored to the historical fire regime.  

• FRCC 3: Fire regimes have been significantly altered from their historical range. The risk of 
losing key ecosystem components is high. Fire frequencies have departed from historical 
frequencies by multiple return intervals. This results in dramatic changes to one or more of the 
following: fire size, intensity, and severity, and landscape patterns. Vegetation attributes have 
been significantly altered from their historical range. Where appropriate, these areas may need 
high levels of restoration treatments, such as hand or mechanical treatments, before fire can be 
used to restore the historical fire regime.  

The dominant vegetation communities in the tract area are pinyon-juniper woodland, sagebrush/grassland, 
and treated sagebrush/grassland (Table 3.5.1). Annual and perennial grasses (pastureland), mountain 
brush, meadow wetlands, riparian, and rabbitbrush vegetation communities are also found in the tract. 
Acreages of vegetation are presented in Table 3.5.1 and Map 3.15 and FRCC is shown on Map 3.9. 

Table 3.5.1. Acreages of Vegetation and Fire Regime Conditions Class in the Fire 
Management Unit/Tract 

Vegetation Community Acreage Percentage of the Tract* FRCC 

Pinyon-juniper woodland 1,430.0 40.2% 3 

Sagebrush/grassland 860.2 24.1% 3 

Sagebrush/grassland (treated) 749.1 20.9% 3 

Annual and perennial grasses (pastureland)  324.1 9.1% 3 

Mountain brush 62.8 1.8% 3 
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Table 3.5.1. Acreages of Vegetation and Fire Regime Conditions Class in the Fire 
Management Unit/Tract 

Vegetation Community Acreage Percentage of the Tract* FRCC 

Meadow 62.8 1.8% 3 

Riparian 55.3 1.5% 3 

Rabbitbrush 10.7 0.3% 3 

Total 3,555.0 99.7% – 

* Unvegetated areas consist of 4.1 acres of open water and 17.4 acres of roads, or approximately 0.6% of the 3,576.6-acre tract. 

3.5.3.2 DESIRED WILDLAND FIRE CONDITION  

Desired wildland fire condition (hereafter referred to as the desired condition) is the description of the 
desired condition of a vegetative community as it relates to its susceptibility from severe fire effects (e.g., 
the loss of key ecosystem components such as soil, vegetation structure, species; or the alteration of key 
ecosystem processes such as nutrient cycles and hydrologic regimes).  

The general desired condition is to have ecosystems that are at a low risk of losing ecosystem components 
following a wildland fire and that function within their historical range. A healthy ecosystem at low risk 
of losing key ecosystem components following a wildland fire would be considered at optimum desired 
condition.  

In terms of desired condition outside the WUI, the trend is to move to a lower FRCC using the least 
intrusive method possible. In other words, the desired condition would involve moving lands in FRCC 3 
to FRCC 2 and lands in FRCC 2 to FRCC 1. When feasible, this would occur through fire and nonfire 
treatments where wildland fire use is the preferred method of treatment. Inside the WUI, the general 
desired condition is less potential for values to be threatened by wildland fire, usually through 
modification of fuels. Therefore, because all of the lands in the tract fall in FRCC 3, the trend would be to 
move them to FRCC 2. 

Fire management actions authorized for wildland fire activities, prescribed fire and nonfire fuel 
treatments, and emergency stabilization and restoration are based on desired condition. The Utah land use 
plan amendment for fire and fuels management addresses specific fire management objectives for each 
major vegetation community, and is designed to progress toward desired condition of public lands.  
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3.6 Geology and Minerals 
3.6.1 Regional Overview and Analysis Area 
The Alton Coal Tract is part of the Alton Coal Field, which is between the Kaiparowits Coal Field to the 
east and the Kolob Coal Field to the west. The tract is east of Long Valley and southwest of the Paunsaugunt 
Plateau. The geology, geologic history, stratigraphy, and structure of the tract have been described by 
Doelling and Graham (1972) and Tilton (2001) and are summarized in this section, along with geologic 
hazards, mineral resources potentially present in or near the tract, and underground coal fires. 

The geology and minerals analysis area is primarily the Alton Coal Tract under all action alternatives. 
However, the area north and northeast of the tract’s underground mining portion, extending 405 feet 
beyond the tract boundaries (an area of approximately 166 acres outside the tract boundary) along its 
north and northeast edge, is also included. This area is within what is known as the “angle of influence” 
and defines the extent of the surface area affected by ground movement that occurs from removing coal 
from an underground mine where overlying rock layers are no longer supported by underlying coal 
removed during mining. 

3.6.2 Local Geology 

3.6.2.1 TOPOGRAPHY AND PHYSIOGRAPHY 

The tract is characterized by bench and slope topography. Topographic relief in the region is 
approximately 3,000 feet, with elevations ranging from approximately 9,300 feet on top of the 
Paunsaugunt Plateau to approximately 6,500 feet in the Kanab Creek valley bottoms.  

The tract is southwest of the Paunsaugunt Plateau in the Alton Amphitheater, which is typified by broad, 
gently rolling hills and valleys and landforms with isolated bedrock outcrops. The west portion of the 
tract is transected by Kanab Creek, which runs north to south. The tract also includes the Robinson Creek 
drainage, which runs east to west. 

In 1983, OSM reported that there are potential AVFs in the Alton Coal Field. Further, a reconnaissance-
level survey was conducted on the tract in spring 2008 and confirms the presence of potential AVFs in 
portions of the tract (see Appendix F). See Section 3.16 for more information regarding AVFs. 

3.6.2.2 STRATIGRAPHY 

The geologic stratigraphy of the region in and near the tract consists of Jurassic, Cretaceous, and 
Quaternary age deposits of (from oldest to most recent) Navajo Sandstone, Carmel Formation, Dakota 
Formation, Tropic Shale, Straight Cliffs Formation, Wahweap and Kaiparowits formations, Claron 
Formation, and Quaternary deposits (see Figure 3.6.1 for a stratigraphic cross section of the area). The 
stratigraphy in and immediately adjacent to the tract includes the Dakota Formation, the Tropic Shale, the 
Straight Cliffs Formation, and various Quaternary deposits. In the Dakota Formation, two regionally 
important coal zones are present. These include the Smirl Coal Zone, which is near the upper formational 
contact with the Tropic Shale, and the Bald Knoll Coal Zone, which is approximately 200 feet below the 
Smirl Coal Zone near the base of the Dakota Formation (see Figure 3.6.1). The Bald Knoll Coal Zone is 
not of interest in this analysis because it would not be mined and, therefore, it is not further discussed. 
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Figure 3.6.1a. Stratigraphic cross section of the stratigraphy 
in western Kane County (Part 1 of 2). (Tilton 2001) 
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Figure 3.6.1b. Stratigraphic cross section of the stratigraphy in western Kane County (Part 2 of 2). (Doelling et al. 1989) 

 

3-42 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 3. Affected Environment 
3.6 Geology and Minerals 

The degree of exposure of these formations depends primarily on the amount of weathering and erosion 
that has resulted in changes to the physical geology of the area over geologic time. The results of these 
geologic processes for the area are shown in Map 3.10. The Dakota Formation and Tropic Shale dominate 
the geology of the tract. 

In areas where it has not been weathered or eroded, the Dakota Formation has a maximum thickness of 
approximately 275 feet. The Dakota Formation consists of alternating mudstone and sandstone layers with 
associated coal, bentonite, and conglomerate. The physical character and makeup of the Dakota Formation 
suggests marine and nonmarine depositions, including shallow subtidal, shoreface, distal coastal plain, and 
stream channel components. The Dakota Formation is a poor source of producible water because of its 
intricate interlayering, lensing, and interfingering of permeable and impermeable beds. 

In areas where it has not been weathered or eroded, the Tropic Shale marine unit has a maximum 
thickness of approximately 700 feet. Marine fauna are locally visible, including ammonites and oysters. 
See Section 3.10 for more information on fossil resources in the area. In the tract, the Tropic Shale has 
mostly weathered and eroded to where the thickness ranges from zero to tens of feet. The Tropic Shale 
consists predominantly of gray and carbonaceous silty shale and claystone with a few marine sandstone 
beds mostly in its upper layer. The Tropic Shale typically weathers at the surface to a clayey soil that 
forms gentle slopes. The Tropic Shale acts as an impermeable layer that does not yield significant water 
or transmit significant water to the Dakota Formation (ACD 2008). Springs form in areas where the 
sandstone of the Straight Cliffs Formation or pediment gravel overlay the Tropic Shale (UII 1987b).  

The Straight Cliffs Formation has four members. Immediately adjacent and north-northeast of the tract, 
these members have eroded. The Straight Cliffs Formation has been downdropped on the east side of the 
Bald Knoll Fault, creating the steep hillsides that border the east and northeast tract boundaries. The 
members consist primarily of sandstone and mudstone—with sandstone composing approximately 75% 
of the total composition—and erode to form cliffs and steep slopes above the Tropic Shale.  

There are many delineated units of the Quaternary system. The units that are exposed in the tract consist 
of alluvium and landslide deposits. Alluvium fills the Kanab Creek, Robinson Creek, and other minor 
drainages. The alluvium, therefore, transects the entire north to south tract boundaries and expands to 
varying widths from the east to west tract boundaries. The alluvium ranges from 0 to 50 feet thick, but is 
up to 140 feet thick along the eastern margins of Sink Valley outside the tract (1979).  

The landslide unit is along the northeast perimeter of the tract. It is characterized by unconsolidated knolls 
with deposits of mud and sand, and large blocks of sandstone. This unit is formed primarily from gravity-
transported slide debris of the Straight Cliffs Formation and is less than or equal to 100 feet thick. AVFs 
are discussed in the water resources section. 

The pediment gravel deposits are typically on gentle hills formed on the Tropic Shale. The gravels are 
poorly sorted and composed of cobbles and pebbles from the Canaan Peak and Claron formations. 

3.6.3 Geologic Hazards 

3.6.3.1 FAULTS 

There are two major fault zones near the tract: the Sevier fault zone 1–2 miles west of the tract and the 
Paunsaugunt fault zone approximately 15 miles east of the tract. Both of these fault zones generally trend 
to the northeast and are considered normal faults with the downdropped block on the west. Displacements 
along the Sevier fault zone are approximately 1,000–2,000 feet, and along the Paunsaugunt fault zone, 
displacements are 100–800 feet (Doelling et al. 1989). 
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Three smaller, generally north-south-trending local faults occur between the Sevier and Paunsaugunt fault 
zones: Sink Valley Fault, Bald Knoll Fault, and Sand Pass Fault. The Sink Valley Fault runs parallel and 
along the southeast boundary of the tract with displacements on the order of tens of feet. The Bald Knoll 
Fault is 1.5–2.0 miles east of the tract, and the Sand Pass Fault is 2.0–3.0 miles west of the tract, each 
with less than 650 feet of displacement.  

Seismic activity reports from two University of Utah seismograph stations in the region (Kanab and East 
Kanab) show that the region has not experienced significant, recent seismic activity. In the last few years 
there have been clusters of earthquake activity with magnitudes up to approximately 3.6 on the Richter 
Scale (Arabasz et al. 2006; University of Utah 2008). 

The region surrounding the tract is on the edge of the intermountain seismic belt (Pechmann 2008). 
According to the USGS National Seismic Hazard Maps (2008), the region has a 2% probability of 
exceeding a peak horizontal acceleration of between 20% and 30% due to gravity. This is not a negligible 
or a high level of seismic hazard compared to other areas in Utah (such as the Wasatch Front), but it is 
above the 10% of gravity that is often assumed to be the threshold for damage to weak construction, such 
as unreinforced masonry buildings (Pechmann 2008). The coal mining process often induces seismic 
events due to subsidence and forces due to the removal of coal and overburden. However, the National 
Seismic Hazard Maps do not include mining-induced seismicity in their hazard ratings. 

3.6.3.2 ACID-FORMING AND TOXIC-FORMING MATERIALS 

Typical acid-forming materials in western coal mine environments consist of inorganic sulfide minerals, 
including pyrite and marcasite. Exposure to air and water may oxidize sulfur-bound compounds, causing 
the release of hydrogen (H+) ions in water, thus decreasing pH (creating acidic conditions). UII and ACD 
conducted geochemical analysis in the area in 1987 (1987b) and 2007–2008 (2008), respectively. The 
results from both surveys indicate that the acidic-forming potential is low for the tract because 1) the 
concentration of sulfur species is low, 2) the concentration of naturally neutralizing calcium carbonate is 
high, and 3) most of the sulfur species present are organic based, and therefore do not typically contribute 
to forming acidic conditions. USGS reports low levels of mercury, thorium, and uranium within Alton 
coals, but reports these levels to be of low concern (Bowers et al. 1976). 

Selenium was not detected in any of the samples from the adjacent Coal Hollow Mine permit area, and 
concentrations of water-extractable boron were low (i.e., less than 3 milligrams (mg)/kg in all samples 
analyzed). Based on the geochemical analyses referenced above, acid-forming and toxic-forming 
materials that could result in the contamination of surface-water or groundwater supplies in the tract are 
generally not present (Petersen Hydrologic 2007).  

Acid-forming and toxic-forming materials are not expected to represent a geologic or mineral hazard 
under the Proposed Action and will not be carried forward for detailed analysis in Chapter 4. 

3.6.3.3 RADON 

Radiation, as found in radon gas, comes from the natural (radioactive) breakdown of uranium in soil, 
rock, and water. ACD (2008) conducted a radon survey and showed no hazardous concentrations of radon 
in the adjacent Coal Hollow Mine permit area. Furthermore, Doelling et al. (1989: Plate 5) showed that 
the tract area did not have areas of “above background radiation” or uranium deposits. 

The drill hole analysis completed by Applied Geotechnical Engineering Consultants (2007) for the 
adjacent Coal Hollow Mine indicates that there is no significant radon gas present in the Smirl Coal Zone 
in that location (Applied Geotechnical Engineering Consultants 2007). Assuming that the Smirl Coal 
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Zone within the Alton Coal Tract is similar to this zone within the Coal Hollow Mine area, no geologic 
hazard from radon is anticipated to occur under the Proposed Action because no unusual concentrations 
would be intercepted or released by mining activities on the tract. In addition, the surface mine would be 
naturally ventilated (“open air”) during the mining process and any underground mining would also be 
ventilated according to DOGM and MSHA regulations and procedures. Therefore, radon is not carried 
forward for detailed analysis in Chapter 4. 

3.6.3.4 LANDSLIDE 

Quaternary landslide deposits composed of mud, sand, and blocks of sandstone are present in and 
adjacent to the tract (see Map 3.10). One area of landslide deposits is present east of the tract below the 
Straight Cliffs Formation. The thickness of the landslide deposits locally ranges from a few feet to more 
than 100 feet. The landslide deposits generally sustain more plant growth (usually oaks) than the 
surrounding undisturbed land because of the deposits ability to hold water (Tilton 2001).  

3.6.4 Mineral Resources 

3.6.4.1 LEASABLE MINERALS 

3.6.4.1.1 Coal 

The tract is in the Alton Coal Field. The tract contains approximately 46 million tons of recoverable coal 
in the Dakota Formation. The coal that would be mined is present as a single coal seam approximately 15 
feet thick, referred to as the Smirl Coal Zone. Overburden above the Smirl Coal Zone ranges from 20 to 
300 feet thick with an average thickness of 100 feet. It is composed primarily of Tropic Shale and 
Quaternary deposits (both described above).  

The average quality of the coal in the Smirl Coal Zone is summarized in Table 3.6.1. The inherent 
moisture content of the coal is approximately 13%. Higher percentages of moisture lower the heating 
efficiency of coal. Ash content of coal is the noncombustible residue left after coal is burnt. The 
percentage of ash in the original weight for coal in the tract is approximately 10%. The fixed carbon 
percentage for the coal is approximately 50%, which is nonvolatile carbon minus ash. The volatile matter 
in coal refers to the components of coal, other than moisture, that are liberated at high temperatures in the 
absence of air. The fixed carbon content of the coal is the carbon found in the material that is left after 
volatile materials are driven off. These compounds include long-chain and aromatic hydrocarbons. The 
percentage of volatile matter of this coal is approximately 39%. The sulfur content of the coal is 
approximately 1.13%, which is lower than the average of 2%–3% for this type of coal (high-volatile 
subbituminous B). The lower the sulfur content is in coal, the less sulfur is emitted into the air during the 
burning of coal, and hence, the less sulfuric acid is formed. The coal in the Smirl Coal Zone has a heat 
content approximately 20 million British thermal units (BTU) per ton (10,019 BTUs per pound). 
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Table 3.6.1. Average Quality of the Coal in the Smirl Coal Zone 

Thickness 
(feet) 

Moisture  
(%) 

Ash  
(%) 

Fixed 
Carbon (%) 

Volatile 
Matter (%) 

Sulfur 
 (%) 

BTU/ton 

15.3 13 10 50 39 1.13 ~ 20 million  
(10,019 BTUs/pound) 

Source: ACD (2004). 

3.6.4.1.2 Oil and Gas 

There is an oil and gas lease (UTU-079271) that includes the northeast area of the tract and extends to the 
area north and east of the tract (east of the Sink Valley Fault where the Straight Cliff Formation is 
exposed; see Map 3.10). In general, the BLM classifies this area as high potential for oil and gas 
development (2008b), and there are a handful of existing leases near the tract. Given the coal deposits 
(both the Smirl Coal Zone and the Bald Knoll Coal Zone) in the area, there is also a potential for the 
occurrence of coalbed CH4; though there are no existing proposals to develop this resource. 

3.6.4.2 SALABLE MINERALS 

3.6.4.2.1 Burnt Shale 

The geological map for the tract shows three gravel resource sites (see Map 3.10), which are in Sections 
13, 24, and 31, Township 30 South, Range 6 West. The BLM-KFO reports that these are authorized 
community pits that are open to the public for purchase of burnt shale aggregate. Most of these pits have 
been in operation since the late 1970s and are nearly depleted. Other known burnt shale resources exist 
west of the tract. Recent interest in the development of these resources has been shown. 

3.6.4.2.2 Gravel 

As mentioned in the stratigraphy section above, there are pediment gravels in the tract. These gravel 
deposits are derived mostly from the erosion of the Claron and Canaan Peak formations and consist of 
quartzite pebbles and cobbles. These deposits are considered to be salable by the BLM. 

3.6.4.3 LOCATABLE MINERALS 

3.6.4.3.1 Septarian Nodules 

Septarian nodules are geode-like concretions containing angular cavities or cracks, or septaria. The 
nodules are often valued by collectors, and occur in the Tropic Shale near the tract. The nodules in the 
region are thought to be of high (gem) quality, and are considered a locatable resource. 

According to the Kanab Field Office RMP/EIS Final Analysis of the Management Situation, active 
mining for septarian nodules is occurring on leases in the Mount Carmel area southwest of the tract (BLM 
2005b). Development potential is rated moderate in areas where Tropic Shale is present, as in the Alton 
tract (BLM 2005b). However, because no surveys or studies have been done on the tract for septarian 
nodules, it is unknown how common these nodules are in the tract, or if they are present in sufficient 
density to be economically viable for development.  
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3.6.5 Underground Coal Fires 
According to (Stracher 2007) spontaneous combustion is the most significant cause of fires in coal mines. 
An increase in the temperature of coal occurs when the coal is exposed to air. A reaction occurs between 
the coal and the air in a solid-gas process that involves the reaction of oxygen. Provided there is an 
adequate supply of oxygen, a process called runaway ignition can occur. Runaway ignition is when the 
heat raises the temperature of the coal, which changes the rate of oxidation. If unchecked, this process can 
grow exponentially and subsequently initiate a fire. If the generated heat is quickly dissipated, the risk of 
spontaneous combustion decreases. 

Coals of lower BTU rank are more susceptible to spontaneous combustion than coals of higher rank. The 
coal in the Alton Coal Tract has an average of 10,019 BTUs per pound, which is lower than other coal 
fields in Utah (Jahanbani 1998). Even higher rank, eastern coals have ignited either by spontaneous 
combustion or other sources once exposed to atmospheric oxygen.  

Coal ignitions due to spontaneous combustion in surface mines or surface coal stockpiles do occur but are 
readily accessible and manageable. Mine operators have financial and environmental incentives to 
quickly and effectively control any ignitions that may occur in surface mines or surface coal stockpiles. 
However, underground fires near surface coal mines have proven to be troublesome because the fires 
generally cannot be controlled or extinguished. This is a particular problem in the eastern United States 
where higher population density means towns and structures can be, and have been, directly affected 
because the towns are directly above the coal seams.  

Underground coal fires can also be attributed to mine-related activities such as cutting and welding, 
electric work, use of explosives, smoking, or any activity that could provide ignition. Other activities that 
do not provide a spark but can increase the risk for spontaneous combustion include the movement of 
heavy machinery and vehicles that have the potential to create fractures in the coal seam, which leads to 
increased oxygen circulation. In addition, fires can be caused after abandonment of the mine when 
humans provide ignition of the coal through other means.  

A historical review of the coal history prepared by Doelling and Graham (1972) and site visits have not 
shown any indication of past coal mine fires near the tract. Also, past mining of the Smirl Coal Zone in 
the tract and surrounding areas has occurred at very shallow depths, with more exposure of the coal to 
atmospheric oxygen. 
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3.7 Hazardous Materials and Hazardous and Solid Waste 
3.7.1 Existing Sources of Hazardous Materials and Hazardous and 

Solid Waste On and Adjacent to the Tract 
The analysis area for hazardous materials and hazardous and solid waste is the tract and the reasonably 
foreseeable coal haul transportation route. Hazardous materials are defined as any material that may pose 
a hazard to human health or the environment, because of its quantity, concentration, or physical or 
chemical characteristics. Hazardous materials include flammable or combustible material, toxic material, 
corrosive material, oxidizers, aerosols, and compressed gases. Solid waste includes garbage; construction 
debris; commercial refuse; sludge from water supply or waste treatment plants, or air pollution control 
facilities; and other discarded materials. Hazardous materials discussed in this section include hazardous 
chemicals, hazardous substances, and hazardous wastes, and are defined below according to the EPA 
(2010). 

• Hazardous chemical: An EPA designation for any hazardous material requiring a Material Safety 
Data Sheet (MSDS) under OSHA's Hazard Communication Standard. Such substances are 
capable of producing fires and explosions or adverse health effects like cancer and dermatitis.  

• Hazardous substance: Any material that poses a threat to human health and/or the environment. 
Any substance designated by EPA to be reported if a designated quantity of the substance is 
spilled in the waters of the United States or is otherwise released into the environment. Typical 
hazardous substances are toxic, corrosive, ignitable, explosive, or chemically reactive. 

• Hazardous waste: Byproducts of society that can pose a substantial or potential hazard to human 
health or the environment when improperly managed. Possesses at least one of four 
characteristics (ignitability, corrosivity, reactivity, or toxicity), or appears on special EPA lists. 

Coal mining and subsequent transportation activities would necessitate the presence of hazardous 
materials at the Alton Coal Tract. Primarily, these materials would include fuels, lubricants, and solvents. 
See Section 2.3.2.7 for a list of hazardous materials anticipated for the tract. Potential sources of 
hazardous or solid waste on the tract would include hazardous substances, petroleum products, and/or 
solid waste associated with coal mining and transportation activities. Currently there are no hazardous 
materials or solid wastes present on the tract.  
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3.8 Land Use and Access 
3.8.1 Land Status and Ownership 
The analysis area for land use and access is the tract. Primary land uses in and adjacent to the Alton Coal 
Tract include tourism, farming, livestock grazing, and dispersed recreation, including hunting. See 
Sections 3.9 Livestock Grazing and 3.11 Recreation for details on these specific land uses. The Kane 
County, Utah General Plan describes the area as, “some of the most remote and rugged lands in the 
continental United States” (FCAOG 2011). The plan has not allowed for significant development in the 
area. There are no commercial buildings, facilities, or private residences within the tract. However, the 
nearest residential community is the town of Alton, whose population is approximately 140 (UDWS 
2010). Alton is immediately north of the northern tract boundary. There are no state lands in or 
immediately adjacent to the tract. The closest parcel of SITLA land is 1 mile northwest of the tract. Map 
1.1 illustrates the location of the tract in relation to some of the private and federal land ownerships in the 
area.  

Access to the tract is from US-89, approximately 2.9 miles west of the tract. This highway is the major 
thoroughfare for the area, serving as a route for tourist traffic to public lands, including Bryce Canyon 
National Park, Dixie National Forest, BLM-managed lands, and Grand Staircase-Escalante National 
Monument. For details regarding transportation along portions of US-89, refer to Section 3.14 
Transportation and Appendix H. 

3.8.1.1 PRIVATE LANDS AND EXISTING LAND USES ON AND ADJACENT TO 
THE TRACT 

All coal reserves within the tract are federally owned, though surface ownership is mixed. Approximately 
1,296 surface acres of the tract are in private ownership, including eight different private surface owners. 
Landowners have been notified of the tract and will be included throughout the EIS process. Private land 
uses in the tract and surrounding land include farming, livestock grazing, and dispersed recreation, 
including hunting. Land use specifically in Alton has traditionally been for homes, farming, and livestock 
grazing. There have not been any official classifications of land use or zoning ordinances to enforce the 
use of land; however, the land has been generally classified into four areas: residential, church, 
agriculture, and recreation (FCAOG 1981). Two-track roads also exist throughout the tract for 
recreational use and for private landowner access to private surface lands. 

3.8.1.2 FEDERAL LANDS AND EXISTING LAND USES ON AND ADJACENT TO 
THE TRACT 

The BLM-KFO consists of 2,847,200 acres, of which the BLM manages approximately 554,000 acres 
(approximately 20%). All coal reserves within the tract are federally owned. Approximately 2,280 surface 
acres of the tract are in federal (BLM) ownership, representing 0.4% of the total area managed by BLM-
KFO. Dominant land uses in the tract include livestock grazing and recreation (primarily backcountry 
motorized travel and sightseeing, OHV use, and hunting).  
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3.8.2 Land Use Planning and Management 

3.8.2.1 FEDERAL 

Land use planning for public lands in the area allocates the land to many uses, including mining, grazing, 
and recreation (BLM 2008b). No coal production has occurred in Kane or Garfield counties since 1971, 
and there are presently no coal leases in the boundaries of the BLM-KFO (BLM 2008b).  

Dixie National Forest lands near the tract are managed for the following recreation activities: OHV 
touring, hunting, fishing, photography, picnicking, hiking, backpacking, camping, and viewing nature, 
wildlife, and geologic features. Currently the forest is being managed under the forest plan that was 
signed in 1986. Revisions to the forest plan are currently on hold. 

As discussed in Chapter 1, some of the coal reserves in the tract are not currently considered recoverable 
because KFO Route 116 traverses the tract. Under SMCRA, the approval of surface-mining operations on 
lands within 100 feet of the outside line of the ROW for a public road requires a process resulting in a 
final decision by DOGM or the public road authority. In the event of a lease sale, Kane County and the 
BLM would temporarily relocate KFO Route 116 during the life of the mine. Once mining operations are 
complete, the temporary road location would be reclaimed, and the original route would be reconstructed 
according to requirements specified in R645-103-234–R645-103-234.400 for relocation of public roads. 

3.8.2.2 LOCAL 

The entire tract lies within the northwest section of Kane County. Approximately 85% of Kane County 
lies in federal ownership (FCAOG 2011). Historically, Kane County lands have been used for agriculture 
(predominantly livestock grazing and some farming), and according to the Kane County, Utah General 
Plan (FCAOG 2011), much of the land within and adjacent to the tract is currently zoned for agricultural 
use. 

Garfield and Iron counties are adjacent to Kane County to the north and west, respectively. These 
counties include areas for tourism and recreation. It is anticipated that coal mined from the tract would be 
transported through these counties for delivery to market (see Section 2.6.4 Reasonably Foreseeable Coal 
Loadout Location and Transportation Route). Further, public travel is frequent through these counties, 
specifically to access federal lands near the tract (Bryce Canyon National Park, Dixie National Forest, 
BLM-administered lands, and Grand Staircase-Escalante National Monument). Both the Kane County 
and Garfield County general plans identify transportation infrastructure as an important investment due to 
their contribution to tourism travel in the area. The Garfield County plan indicates that the roads in the 
area are in fair condition partly due to insufficient funds to properly maintain and renovate them. For a 
detailed description of travel and transportation in the area please see Section 3.14 Transportation and 
Appendix H. 

The town of Alton is a rural/agricultural area. Agricultural uses (i.e., animals, gardening, and farming) are 
permitted on residential lots, with reasonable limitations provided. Future areas of growth will be planned 
to minimize impact on community resources and to be consistent with the best use of the land 
surrounding Alton (FCAOG 1981). 
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3.9 Livestock Grazing 
3.9.1 Regional Overview 
The analysis area for livestock grazing is the tract, reasonably foreseeable coal haul transportation route, 
and the area immediately adjacent to the tract and transportation route, because the potential impacts to 
the vegetation that livestock rely on are not expected to extend beyond this area. Grazing in the Alton 
Coal Tract is administered by the BLM in accordance with the Standards for Rangeland Health and 
Guidelines for Grazing Management on BLM Lands in Utah (BLM 1997). These standards and guidelines 
were instituted for all Utah rangelands and are based on ecological principles that underlie the sustainable 
production of rangeland resources. With regard to rangeland health, the following four conditions must be 
present on BLM-administered public lands:  

• Watersheds are in, or are making significant progress toward, properly functioning physical 
condition, including their upland, riparian-wetland, and aquatic components; soil and plant 
conditions support infiltration, soil moisture storage, and the release of water that are in balance 
with climate and landform and maintain or improve water quality, and timing and duration of 
flow. 

• Ecological processes, including the hydrologic cycle nutrient cycle, and energy flow, are 
maintained, or there is significant progress toward their attainment, in order to support healthy 
biotic populations and communities. 

• Water quality complies with state water quality standards and achieves, or is making significant 
progress toward achieving established BLM management objectives such as meeting wildlife 
needs. 

• Habitats are, or are making significant progress toward being, restored or maintained for federal 
threatened and endangered species, federal proposed, Category 1 and 2 federal candidate and 
other special status species. (BLM 2007) 

Section 3 of the Taylor Grazing Act of 1934, as amended, authorizes livestock grazing on BLM-
administered public lands. 

3.9.2 Allotments on and Adjacent to the Tract 
Seven grazing allotments encompass 2,143 acres of the tract (Table 3.9.1; Map 3.11); two occur 
completely within the tract and five occur partially within the tract. The Alton and Cove (Alton) 
allotments occur completely within the tract. The allotments that occur partially within the tract are the 
Isolated Tracts, Levanger Lakes, Robinson Creek, Syler Knoll, and Upper Sink Valley allotments. These 
allotments are used exclusively for cattle grazing; they are not used to graze horses or sheep (BLM 
2008a). 
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Table 3.9.1.  Grazing Allotment Acres and Animal Unit Months (AUMs) in the Alton Coal Tract 

Allotment Total Federal  
Acres 

Acres Within  
the Tract* 

Percentage of 
Allotment in  

the Tract† 

Total AUMs 
Allocated to 
Livestock 

Calculated AUMs 
 in Tract‡ 

Alton 392 388.5 99% 5 5 

Cove (Alton) 158 155.9 99% 10 10 

Isolated Tracts 1,028 243.9 24% 65 15 

Levanger Lakes 872 196.3 23% 33 7 

Robinson Creek 524 208 40% 24 10 

Syler Knoll 442 363.5 82% 6 5 

Upper Sink Valley 4,806 586.7 12% 311 38 

Total 8,222 2,143 26% 454 118 

* Acres are approximations subject to up to 5 acres of error as a result of potential misalignment of datasets at different scales.  
† Percentage of each allotment in the tract has been rounded to the nearest whole number. 
‡ Calculated by multiplying the total AUMs allocated to livestock by the percentage of the allotment in the tract. 

 

The carrying capacity of a livestock grazing allotment is defined in terms of AUMs. In general terms, an 
AUM is the amount of forage needed to sustain one cow and her calf for one month. In specific terms, an 
AUM is a standardized measurement of the amount of forage necessary to sustain one cow unit (or its 
equivalent) for one month (approximately 800 pounds of usable air-dried forage), or the amount of forage 
necessary to sustain one 1,000-pound animal for one month.  

Table 3.9.1 shows the total acres and percentage for each allotment that occurs partially or completely 
within the tract. The table also includes the total AUMs that are allocated to livestock in each allotment, 
and the calculated number of AUMs within the tract. The number of AUMs in the tract was calculated by 
multiplying the total AUMs allocated to livestock within the allotment by the percentage of the allotment 
within the tract. Calculated AUMs in the tract may or may not be properly represented because the AUMs 
in these allotments are typically found in concentrated areas due to the pinyon-juniper encroachment. As 
pinyon-junipers encroach into shrub-steppe vegetation communities and outcompete forbs, grasses, and 
shrubs for resources, fewer acres of high quality forage are available for livestock consumption within 
allotments. However, because the rate and extent of juniper encroachment across allotments over the life 
of the tract cannot be determined, it is conservatively assumed that AUMs (forage) are evenly distributed 
throughout the allotments. 

Livestock grazing also occurs at various locations along the reasonably foreseeable coal haul 
transportation route. Vegetation used as forage for livestock within a 100-foot buffer of the reasonably 
foreseeable coal haul transportation route is affected by current vehicle traffic along this route. Road dust 
and vehicle exhaust inhibit stomatal function and photosynthesis (Hirano et al. 1995), and therefore 
impact overall plant health. 
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3.10 Paleontology 
The analysis area for potential impacts to paleontological resources is the tract. The Alton Amphitheatre 
is below the west rim of the Paunsaugunt Plateau, immediately east of the Sevier fault zone. In general, 
the geological column in this portion of the Colorado Plateau (Foster et al. 2001) is highly fossiliferous in 
the Upper Triassic (Chinle Formation), Lower and Middle Jurassic (Moenave, Kayenta, and Carmel 
formations), and Upper Cretaceous (Dakota, Tropic, Straight Cliffs, Wahweap, and Kaiparowits 
formations). The tract would be primarily in the Tropic Shale (53.5%), Dakota Formation (20.3%) and 
Alluvium (21.2%); the remaining 5% would be in landslide deposits or areas where no data are available. 
Uppermost Cretaceous and Paleogene units (Canaan Peak, Pine Hollow, Grand Castle and Claron 
formations) are only sparsely fossiliferous due to the high energy or highly destructive weathering 
conditions that pervaded for most of that time. The fossil record of these units, whether highly or sparsely 
fossiliferous, is highly significant, and several of the formations, including the Chinle, Moenave, 
Wahweap and Kaiparowits formations, are justifiably famous for their vertebrate fossil fauna. The 
geological column in the area records a succession of semiarid to arid terrestrial environments, 
with intertonguing, shallow marine units in the early and middle Mesozoic, tropical, humid coastal plain 
conditions in the Late Cretaceous (Eaton 1991; Titus et al. 2005), and low elevation, intermontane basins 
during the latest Cretaceous and Paleogene. The fossil faunas and floras reflect this succession, and the 
tropical humid coastal plain deposits contain the highest fossil biomass. Recent work in the Kaiparowits 
Basin immediately to the east has demonstrated that the Alton Amphitheater contains one of the most 
complete Late Cretaceous (73–100 million years ago) terrestrial fossil records known in the world (Eaton 
et al. 1999). Surveys in the sparsely vegetated badlands of the central and southern Kaiparowits Plateau 
have uncovered the remains of dozens of new species of marine reptiles, dinosaurs, mammals, 
crocodylians, turtles, lizards, fish, and other taxa (Eaton et al. 1999; Gates 2004; Nydam 1999; Titus et al. 
2005) making this resource world class. Paleontological resources in the Dakota and Tropic Shale 
formations are highly fossiliferous, consisting mainly of well-known invertebrate fossils such as 
gastropods and cephalopods. Located only 35 miles to the west, the greater Alton area holds potential for 
similar, significant Late Cretaceous fossil resources. 

3.10.1 Paleontological Resources 
The Alton Amphitheatre is underlain entirely by Late Cretaceous-age through Eocene-age sedimentary 
bedrock (Tilton 2001). In ascending order, these are the Dakota (target formation for coal mining), 
Tropic, Straight Cliffs, Wahweap, and Claron formations. A review of the Proposed Action in Chapter 2 
shows that only the Dakota Sandstone and the Tropic Shale would be significantly impacted by the 
installation, operation, and maintenance of the mine. Both of these units have produced significant fossils 
in the immediate area near the town of Alton. The Dakota Formation yields an abundant and diverse 
lower and middle, Cenomanian terrestrial vertebrate fauna, of which only the mammals have been 
described (Eaton 1993, 1995). Many of the specimens reported in these papers were recovered from the 
Alton Amphitheatre or immediately nearby, and clearly support the resource potential of the Dakota 
Formation. Fish, turtles, crocodylians, squamates, and dinosaurs are also known to occur in the Dakota 
Formation. The Tropic Shale similarly yields a robust, highly significant vertebrate fauna (Albright et al. 
2002, 2007a, 2007b; Gillette et al. 2001). However, most of what is known about the formation has been 
gleaned from the Kaiparowits Plateau. Two partial plesiosaurs have been recovered near the town of 
Alton, one in the Ford Pasture area approximately 15 km southeast of Alton (Titus 2004, 2005) and one in 
the Muddy Creek septarian mine approximately 20 km southwest of Alton (Gillette et al. 1999). A third 
isolated paddle bone, probably a humerus, was observed west of Trail Canyon (Titus 2004, 2005); it was 
not collected. In addition to the marine fauna, the partial remains of an ornithischian dinosaur were 
collected from the Tropic Shale in the area of Muddy Creek, east and south of the tract.  
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Field inventories conducted in 2004 and 2005 by the BLM found the Tropic Shale in the area around the 
south margin of the tract to be highly fossiliferous (Titus 2004, 2005). Unusual features were noted and 
consist of rare, articulated fish remains and the existence of limestone mounds that may represent cold 
CH4 seeps active in the Cretaceous (sourced from the Smirl Coal Zone). Upper Cenomanian ammonites 
and other invertebrates of the Euomphaloceras septemseriatum, Eumophaloceras costatum, Burroceras 
irregulare, and Neocardioceras juddi ammonoid biozones are locally common and exceptionally well 
preserved in three dimensions inside of limestone concretions that weather out of the shale. The 
ammonoid taxa found in the Alton area are considered significant because three-dimensional, well 
preserved specimens are rarely found in stratigraphically younger, ammonoid biozones of North America, 
such as the biozones present in the Alton area. In spite of the quality and abundance of fossil specimens 
that occur in the Tropic Shale in the Alton area, exposures of the formation are generally poor; soil and 
plant cover is extensive; and colluvium from the overlying Straight Cliffs and Grand Castle formations 
forms debris fans over much of the formation's areal extent. Therefore, the likelihood of discovering one 
of these limestone concretions before they have been damaged, altered or destroyed by natural processes 
is relatively low. Based on nearby areas where the Dakota Formation and the Tropic Shale are better 
exposed, the following resource occurrence patterns can be expected out of the Dakota Formation: 

• The lower gravely member of the Dakota Formation is mostly barren of fossils except for 
reworked specimens of large, petrified conifer logs (probably sourced from the Morrison or 
Chinle formations) and Paleozoic invertebrate fossils in clasts derived from the Sevier Thrust 
Belt. These are not of any particular scientific significance and would not require mitigation, 
although local petrified wood collectors do value the wood as a hobby material. 

• The middle member of the Dakota Formation contains common plant, invertebrate, and vertebrate 
fossils. The distribution of the vertebrate fossils, which are the most significant from a protection 
perspective, is random and uncommon in overbank pond mudstone and less random and more 
concentrated in the basal layers of sandstone channel deposits. Large sections of turtle shells, 
bivalve and gastropod concentrations, ganoid fish scales, and scattered crocodylian teeth and 
bones are the most obvious remains in such channel deposits. However, bulk sampling and 
careful study of the resulting concentrates show a much more diverse fauna that includes 
dinosaur, lizard, and mammalian remains.  

• The upper member of the Dakota Formation is abundantly fossiliferous; however, the fauna is 
dominantly nearshore marine and aquatic in nature. The vertebrate fauna is dominated by isolated 
shark teeth and poorly preserved, boney fish remains. Plant fossils associated with the Smirl Coal 
Zone have been observed to be very well preserved in the Skutumpah Creek area, and potential 
for well-preserved vertebrates and soft bodied invertebrates in the coal zone is high even though 
no Konservat-Lagerstatte-type preservation has been previously observed in the Alton area.  

The Tropic Shale is not formally divided into members, but it can informally be divided into three zones 
(intervals) in the Alton area, a lower siderite dominated interval, a middle highly fossiliferous carbonate 
concretionary interval, and an upper, poorly fossiliferous concretionary interval. They are as follows:  

• The lower interval is approximately 7–8 m thick and immediately overlies the Smirl Coal Zone. 
Although fossiliferous, this lower interval has not yielded anything but poorly preserved 
ammonites and bivalves of the Vascoceras diartianum ammonoid biozone. Large specimens of 
the heavily ribbed ammonite Calycoceras naviculare are not uncommon, but they are nearly all 
crushed.  
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• The middle interval is characterized by calcite concretions 0.3–0.5 m in diameter and contain an 
abundant and well preserved benthic and nektic fauna. Ammonites and other mollusks are the 
dominant fauna, but crustaceans, corals, annelids, shark teeth, bony fish remains, and marine 
reptile skeletons also occur. Ammonites of the Euomphaloceras septemseriatum biozone (next 
zone above that of V. diartianum) are widespread and well preserved over much of North 
America. Although this zone’s ammonites, including Metoicoceras geslinianum, Sciponoceras 
gracile, Worthoceras vermiculum, Placenticeras cumminsi, and Eumophaloceras 
septemseriatum, are common and very well preserved in the Alton area, they have no special 
scientific value outside of the local region. Hobby collectors do place great value on these fossils 
as objects of aesthetic beauty and wonder.  

• The upper interval is characterized by three-dimensional ammonite fossils from the zones above 
the E. septemseriatum (middle) interval that are generally uncommon in North America, being 
well known from only a handful of places. Just south of the tract, on the east side of the Sink 
Valley, three-dimensional specimens of ammonites from the Euomphaloceras costatum, 
Euomphaloceras n. sp., Burroceras irregulare, and Neocardioceras juddi Ammonoid Biozones 
were collected in succession (Titus 2002). This is a very rare occurrence and is one of only three 
places in North America where this can be observed. It is thought that the presence of unusually 
high levels of coal-sourced CH4 in the sediment during the fossilization process may have helped 
catalyze the excellent preservation of this succession (Titus 2002). Vertebrates are not 
particularly common in this interval. However, perfectly preserved three-dimensional fish fossils 
in this interval have been collected from the Euomphaloceras costatum zone in the Ford Pasture 
area of the BLM-KFO. The overlying Turonian sediments contain concretions, but these are 
generally poorly fossiliferous or contain poorly preserved fossils. To the east, this interval has the 
highest potential for marine reptiles. Unfortunately, there are not enough data to model their 
abundance in the Alton area even though their presence is certain given the finds at Muddy Creek 
and Ford Pasture. Higher levels in the Tropic Shale and Straight Cliffs Formation are fossiliferous 
but would not be impacted by activities outlined in the Proposed Action or alternatives and 
therefore are not reviewed.  

Potential also exists for Late Pleistocene fossil resources in older alluvial and/or pluvial deposits; 
however, there are no good age constraints on alluvial fill in the Alton Sink and therefore no way to 
accurately assess potential. A similar setting near Skutumpah Creek, approximately 15 km to the 
southeast, yielded a partial proboscidean skeleton (cf. Mammuthus columbi) that was excavated by the 
Museum of Northern Arizona; therefore, it is likely that the floors on the alluvial fill are old enough to 
contain pre-Holocene vertebrate megafauna.  
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3.11 Recreation 
Southwest Utah offers a variety of recreation opportunities in varying terrain, including mountains, desert, 
forests, canyons, rivers, and lakes. Major recreation attractions are Bryce Canyon National Park, Dixie 
National Forest, and Grand Staircase-Escalante National Monument, and several scenic highways and 
backways. A number of developed and semideveloped campgrounds, day-use areas, back country roads, 
and trails exist for recreational use in the area. The analysis area for recreation (defined below) is 
managed by the BLM, NPS, USFS, UDWR, counties, and local municipalities. 

The recreation resources analysis area for the Alton Coal Tract consists of the tract, linear features such as 
roads and OHV trails affected by mine-related activities, the reasonably foreseeable coal haul route, and 
all adjacent lands within a 5-mile radius of the tract (Map 3.12). A 5-mile radius (encompassing 
approximately 92,573 acres) was chosen on the assumption that recreational users affected by mining 
activities would move to lands that provide similar recreation opportunities that are immediately adjacent 
to the tract. Outside the 5-mile radius, additional recreation activities, areas, and opportunities were 
identified to describe the indirect and cumulative impacts of the alternatives. These areas were identified 
from BLM and USFS land use plans, NPS general management plans, UDWR management areas, 
discussions with BLM, USFS, and UDWR resource specialists, and county and municipality plans.  

3.11.1 Bureau of Land Management Recreation Opportunities, 
Management Objectives, and Experiences 

BLM manages the tract and adjacent areas as part of an extensive recreation management area (ERMA) 
for undeveloped and dispersed recreation opportunities. ERMA objectives include providing for visitor 
health and safety, limiting user conflict, and protecting resource values, with no activity-level planning 
required. Therefore, actions within ERMAs would generally be implemented directly from land use 
planning decisions. Dispersed camping is allowed throughout the recreation analysis area, which is 
managed as VRM Class IV, allowing for landscape modifications (see Section 3.2 Aesthetic Resources). 
OHV use is permitted on designated routes on BLM-managed lands within the analysis area. There are 
approximately 92 miles of routes available for OHV use within the recreation analysis area. Of the 92 
miles, approximately 13 miles of routes are in the tract: 11 miles on BLM-managed land and 2 miles on 
private land. The BLM manages lands within the analysis area for the following recreation activities: 
OHV touring, hunting, fishing, photography, picnicking, hiking, backpacking, camping, competitive 
events, and viewing nature, wildlife, and geologic features. No other recreational trails or facilities are on 
BLM-managed lands within the recreation analysis area. 

BLM also manages the Grand Staircase-Escalante National Monument. The monument was established in 
1996 and is approximately 10 miles southeast of the analysis area. No portion of the monument is within 
the analysis area. However, it is expected that some recreation users, such as hunters, if displaced, would 
relocate their activities to similar ecological systems on the monument. Approximately 600,000 users visit 
Grand Staircase-Escalante National Monument each year. Areas within the monument adjacent to the 
analysis area are managed as an Outback Zone (BLM 1999) for undeveloped and self-reliant visitor 
experiences. Visitor facilities would be provided only for locations needed for resource protection. Most 
of the monument adjacent to the analysis area is managed as a VRM Class II and III.  

Within the KFO, the BLM manages approximately 25,579 acres within the analysis area. In the KFO 
RMP all 25,579 acres within the analysis area are managed as an ERMA (BLM 2008b). Under the RMP, 
ERMAs provide for a range of undeveloped and dispersed recreation opportunities. Very little 
recreational use occurs on BLM-managed lands within the analysis area, with hunting being the 
predominant recreation activity. BLM does not have visitor use numbers for recreational activities 
occurring within the analysis area. 
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3.11.2 U.S. Forest Service Recreation Opportunities, Management 
Objectives, and Experiences 

The Dixie National Forest has 17,397 acres in the recreation analysis area. The existing Dixie National 
Forest Land and Resource Management Plan (Dixie National Forest Plan) manages USFS lands within 
the analysis area as semiprimitive, nonmotorized zones and semiprimitive, motorized zones on the 
Recreation Opportunity Spectrum (ROS) (USFS 1986). Semiprimitive, nonmotorized zones are settings 
that have primitive roads or trails that are not open to motorized use. These zones are generally at least 
2,500 acres in size and are between 0.5 and 3.0 miles from all roads, railroads, or trails with motorized 
use. Access to these zones is by nonmotorized trails, nonmotorized primitive roads, or cross-country. The 
analysis area contains a natural-appearing environment and has a high probability of solitude. 

Semiprimitive, motorized zones are managed in a similar manner as the semiprimitive, nonmotorized 
zones. The only difference is that the semiprimitive motorized zone allows the use of motorized access on 
trails and roads within the area. 

Dixie National Forest lands within the analysis area are managed for the following recreation activities: 
OHV touring, hunting, fishing, photography, picnicking, hiking, backpacking, camping, and viewing 
nature, wildlife, and geologic features. 

There is limited motorized access to Dixie National Forest lands within the analysis area. Few roads 
access these locations and therefore, little recreation use occurs in these areas. Existing recreational 
facilities on nearby Dixie National Forest lands include the nonmotorized, 78-mile-long, Grand View trail 
that runs from the Thunder Mountain trailhead to the Sheep Creek trailhead. The Paunsaugunt OHV trail 
system also runs through Dixie National Forest lands near the analysis area. Dixie National Forest does 
not maintain visitor use information for lands near the analysis area.  

Portions of the Dixie National Forest within the analysis area are managed under several management 
prescriptions (recreation, wood production and utilization, and livestock grazing) developed in the Dixie 
National Forest Plan. Management prescriptions are distinct from ROS zones in that they are intended to 
provide management guidelines for many different types of uses on the Dixie National Forest, and not 
just recreational use.  

Approximately 12,070 acres of the analysis area is in the recreation management prescription. This 
management prescription provides guidelines for a broad range of outdoor recreation activities that meet 
recreational demands, and allows for a broad range of low-cost, dispersed recreation opportunities.  

Approximately 4,470 acres of the analysis area are in the wood production and utilization management 
prescription. This management prescription is designed to manage for wood and fiber production. 
However, along forest roads, the USFS manages the area for a semiprimitive, motorized experience and a 
semiprimitive, nonmotorized experience in nonroaded areas within the zone.  

Finally, approximately 855 acres of the analysis area are in the livestock grazing management 
prescription. This management prescription is designed to manage for intensive livestock grazing. The 
prescription also allows for dispersed recreation, with opportunities ranging from semiprimitive, 
nonmotorized to roaded natural on the ROS.  
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3.11.3 Bryce Canyon National Park Recreation Opportunities, 
Management Objectives, and Experiences 

The southwest boundary of Bryce Canyon National Park is approximately 10 miles east of the tract. The 
park is open year-round and over the past five years, annual park attendance has averaged roughly 1.5 
million visitors. The NPS provides visitors with numerous opportunities to explore the landscape and 
experience a relaxing, peaceful encounter in the outstanding natural setting of Bryce Canyon National Park.  

Although Bryce Canyon National Park is outside the recreation analysis area, roads to the park may be 
affected by mine-related actions if they overlap the reasonably foreseeable coal haul route, and some 
recreational settings may be affected by mine operations (see Section 3.2 Aesthetic Resources for more 
information on visual resources and nightscapes; see Section 3.3 Air Resources for more information on 
visibility).  

Over 99% of the park is managed for recreational activities. The Bryce Canyon National Park General 
Management Plan (NPS 1987) provides approximately 37% (13,325 acres) of the park as the natural 
environmental subzone, where lands are managed for preservation of natural features and no development 
is allowed. Approximately 62% (22,325 acres) of the park is managed as the wilderness subzone, where 
lands are managed to retain eligibility for wilderness designation in accordance with criteria developed 
for wilderness designation under the Wilderness Act of 1964. The remainder of the park (185 acres) is 
managed for preservation of historic features and development of facilities for park management.  

Recreation use in Bryce Canyon National Park includes hiking, backpacking, camping, cross-country 
skiing, photography, picnicking, and viewing nature, wildlife, and geologic features. Hunting is not 
allowed in Bryce Canyon National Park.  

3.11.4 Utah Department of Wildlife Resources Recreation 
Opportunities, Management Objectives, and Experiences 

The UDWR manages hunting and fishing in Utah. The tract is in UDWR’s PPMA. This management area 
(approximately 957,122 total acres in size) is open to all small-game hunting; hunting for mule deer and elk is 
managed through a permit system. The UDWR manages big game hunting in the PPMA as a trophy hunting 
area, with high buck-to-doe ratios for mule deer. Combined with limited hunting permits, the area is also 
popular for wildlife viewing of trophy mule deer, particularly because the area is between high visitation 
sites, such as Bryce Canyon National Park and Grand Staircase-Escalante National Monument.  

For the 2007 hunting season, approximately 180 mule deer permits were issued for the PPMA. The 
UDWR allocated approximately 34 permits for archery only, 50 permits for muzzleloader only, and 96 
permits for any weapon. In 2007 success rates for mule deer ranged from 68% for archery to 78% for 
muzzleloader and any weapon permits, with 100% of all permits being used.  

Also in 2007, approximately 33 elk permits were issued for the management area, with nine permits 
allocated to archery only, five permits for muzzleloader only, and 19 permits for any weapon. The 2007 
success rates for elk ranged from 17% for archery only to 45% for any weapon. The muzzleloader-only 
success rate was 20%. Approximately 97% of all 2007 tags were used in the PPMA. 

There are no data on the number of hunters using the PPMA for hunting other species (predominantly 
small game), but UDWR believes most small-game hunters are from nearby communities (Aoude 2008).  

Finally, Upper Kanab Creek has a small rainbow trout fishery, but no fishing occurs on or near the tract 
(Hadley 2008).  
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The tract falls within a cooperative wildlife management unit (CWMU), the Alton CWMU. A CWMU is 
a hunting area consisting primarily of private lands. Its management involves cooperation with public 
agency land managers to manage healthy and diverse populations of big game animals. The Alton 
CWMU is 43,658 acres and ranges in elevation from 5,500 feet to 9,000 feet. Public hunting is permitted 
from June through December (CWMU 2008). Within the Alton CWMU, 21 deer permits and four elk 
permits are issued each year. According to the CWMU contact, the tract does not fall within prime 
CWMU deer or elk habitat, and over the past 20 years, there have been no deer or elk kills in the 
proposed tract (Heaton 2009). 

3.11.5 Designated Highways Recreation Opportunities, Management 
Objectives, and Experiences 

The National Scenic Byways Program was established under the Intermodal Surface Transportation 
Efficiency Act of 1991, and reauthorized in 1998 under the Transportation Equity Act for the 21st 
Century. Under the program, the U.S. Secretary of Transportation recognizes certain roads as National 
Scenic Byways or "All-American Roads" based on their archaeological, cultural, historic, natural, 
recreational, and scenic qualities. There are 126 such designated byways in 44 states. The Federal 
Highway Administration manages the National Scenic Byways system to maintain the defined qualities of 
a designated road segment as a scenic byway. Utah scenic byways are managed by the Utah Office of 
Tourism and are also managed to maintain the defined qualities of a designated road segment as a state 
scenic byway 

Mine-related activities would result in the use of several transportation corridors along the reasonably 
foreseeable coal haul route that have been designated as scenic byways and that lead to recreation areas. 
US-89 is designated as a State of Utah scenic byway from the intersection with SR-12 south to the City of 
Kanab. It is also known as the Mount Carmel Scenic Byway and is designated as a National Heritage 
Highway. The road provides access to the Dixie National Forest and BLM-managed lands within the 
recreation analysis area. 

SR-12 is another designated scenic byway. It has been designated as an All-American Road, a state scenic 
byway, and a national forest byway. The road accesses portions of Dixie National Forest, Bryce Canyon 
National Park, Grand Staircase-Escalante National Monument, and Kodachrome Basin State Park. The 
road is popular for sightseers and visitors to Bryce Canyon and Capitol Reef national parks and would not 
be utilized as part of the reasonably foreseeable coal haul transportation route. The East Fork of the Sevier 
Scenic Byway (SR-12) travels south from SR-12 through the Sevier River Valley with the Paunsaugunt 
Plateau west of the byway and the Pink Cliffs to the east. The byway follows the river the entire way, 
passing Tropic Reservoir about halfway. From US-89, 9 miles east of Kanab, the Johnson Canyon/Alton 
Amphitheatre Scenic Backway first passes through portions of the Grand Staircase-Escalante National 
Monument, including the vermillion cliffs, then climbs into the white cliffs. The Alton road spur of the 
byway travels north to Alton and provides better views of the pink cliffs, the Alton Amphitheater, and 
extinct volcanoes. The Alton road then loops northeast rejoining US-89 north of Glendale.  

3.11.6 Transportation and Recreation 
Recreationists currently use portions of the reasonably foreseeable coal haul transportation route (see 
Section 2.6.4) for sightseeing, travel, or both to and from other recreation destinations described here. A 
transportation study (Fehr & Peers Transportation Consultants 2013) evaluates the existing condition of 
traffic on this route. The results of this study detailing the affected environment for transportation are 
included in Section 3.14 Transportation.  
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3.11.7 Other Recreation Opportunities, Management Objectives, and 
Experiences 

Garfield and Kane counties both have management plans that provide direction for management of 
various activities within both counties. The Garfield County management plan has not completed the 
section regarding recreation management at this time. In the management plan, the county states that the 
“management direction for the Resource/Resource Use (Recreation) will be completed, subject to public 
comment, and adopted at some point in the future” (FCAOG 2007a). However, the plan does establish 
land use management areas, including several recreation areas ranging from wilderness to developed 
recreation. According to the plan, areas around the tract are managed as Recreation II zones. Recreation II 
zones provide for the following:  

Motorized and nonmotorized recreation activities such as driving for pleasure, viewing scenery, 
picnicking, fishing, snowmobile riding, and cross country skiing are possible. Motorized travel 
may be restricted to designated routes to protect the physical and biological resources. Visual 
resources are managed so that management activities maintain or improve the quality of 
recreation opportunities. Management activities are not evident, remained visually subordinate, or 
may be dominant, but harmonize and blend with the natural setting. Landscape rehabilitation is 
used to restore landscapes to a desirable visual quality. Enhancement aimed at increasing positive 
elements of the landscape to improve visual variety is also used. Dispersed recreation is only 
lightly managed, and management prescriptions are generally limited to situations necessary to 
maintain ecological stability and visual objectives of the management area. These lands are 
generally managed for VRM Class III. (FCAOG 2007a) 

The Kane County, Utah General Plan (FCAOG 2011) does not provide specific management direction 
for all recreation within the county. Much of the land within and adjacent to the tract is managed for 
agriculture. The agriculture zone does not provide any management prescriptions for recreation. 
However, the plan does provide for management direction relating to recreational use of federal public 
lands within the county. It contains a request for federal agencies to provide for multiple recreation uses 
in Kane County by maintaining existing amenities and providing new recreation sites for the public’s 
enjoyment. It also contains a request for agencies to pursue motorized and nonmotorized public access 
opportunities and to collect, review, and analyze data on recreation use within the county. 
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3.12 Socioeconomics 
3.12.1 Demographic Overview 
In accordance with NEPA, this analysis of the local social and economic conditions addresses the 
relationships between the Alton Coal Tract and the communities and socioeconomic resources it may 
affect. The following characterization of current social and economic conditions describes the culture, 
demographics, employment, tourism, income, fiscal and budgetary information, community facilities, and 
EJ communities in the region that could be affected by coal mining activities related to the tract. 
Numerical data in this section have been updated since the DEIS whenever appropriate, based on more 
recent U.S. Census Bureau (census) numbers and current economic conditions. 

The analysis area for social and economic resources (the tract’s socioeconomic study area [SESA]) 
comprises Kane, Garfield, and Iron counties. Although the tract is in Kane County, 0.10 mile south of the 
town of Alton, impacts to the surrounding counties are analyzed given the potential number of employees 
that may commute from surrounding counties, the reasonably foreseeable coal haul route, and the 
reasonably foreseeable rail loadout location. 

3.12.1.1 SOCIAL SETTING 

Presently, the SESA comprises a collection of rural communities characterized by pastoral landscapes, 
open space, and small town qualities. Many of the area’s residents are of the Church of Jesus Christ of 
Latter Day Saints pioneer heritage and are proud of the values, customs, and culture that have resulted 
from their historical connections and lifestyle (FCAOG 2011). Area residents are generally interested in 
maintaining a rural lifestyle and quality of life that have been important parts of their past. According to 
the Garfield County General Plan, the county is committed to protecting the “custom, culture, and 
welfare of Garfield County’s visitors and residents while providing for the conservation, use and/or 
enjoyment of its resources” (FCAOG 1998). In Kane County, 90% of the land is under federal ownership, 
and an additional 3.8% of the land base is controlled by SITLA, managed for the purpose of generating 
revenues for public institutions and education. In Garfield County, 90.1% of the land is federal and 4.7% 
is SITLA land (Utah Office of Tourism 2013a). 

Because federal and state governments control more than 95% of the land in Kane and Garfield counties, 
many residents believe that much of the county’s potential wealth is tied to its public lands. Therefore, a 
large number of residents are particularly interested in public land use management decisions, and county 
leaders are interested in developing cooperative working relationships with government agency managers 
(FCAOG 2007a). In addition, most of the local government revenues in Kane County come from ad 
valorem property tax and sales tax receipt shares. However, because so much of the land in the county is 
not available for development, the amount of property tax revenues that the county can collect is limited. 
Therefore, from Kane County’s perspective, multiple use activities on federal lands in the county are 
critical to the continued vitality of its tax base (Kane County 2012).  

Although Iron County has a greater percentage of lands under private ownership (29%), the social values and 
attention paid to public land management issues are similar to that of Kane and Garfield counties. According 
to the Iron County Local Planning Summary, the first goal of the Iron County General Plan is to “retain 
control of the issues which effect [affect] the County’s custom, culture and economic stability” (2003).  

The SESA is also home to Bryce Canyon National Park, which straddles Garfield and Kane counties. 
Approximately 75% of the park and its entrance are in Garfield County, whereas the other 25% of the 
park is in Kane County. Therefore, most of the tourism access to Bryce Canyon occurs in Garfield County 
by US-12. Cedar Breaks National Monument is also in the SESA in Iron County, approximately 60 miles 
west of Bryce Canyon.  
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3.12.1.2 POPULATION AND DEMOGRAPHICS 

Due to the aridity, ruggedness, and isolation of the Alton Coal Tract, the overall population of the SESA 
is sparse. Garfield County has a population density of approximately 1.0 person per square mile, Kane 
County has 1.8 people per square mile, and Iron County has approximately 14.0 people per square mile 
(higher than Garfield and Kane counties but approximately half the state average of 33.6 people per 
square mile) (U.S. Census Bureau 2013d, 2013e, 2013c).  

Despite the small population relative to the geographic size of the counties, the population rates have 
steadily increased in recent years (Table 3.12.1). Since 1990, Kane County’s population has increased 
38.6% to 7,137 in 2010. The population increase over this time period can be attributed almost equally to 
in-migration (more people moving into the county than out, at approximately 880 people), as well as 
natural population increase (births minus deaths, at approximately 730 people). The annual population 
increase in Kane County averaged 1.2 % from 1990 to 2010. The Town of Alton reported 119 residents in 
2010, a 28% increase from 1990. The largest city in Kane County is Kanab, with a population of 4,312 in 
2010 (U.S. Census Bureau 2013l, 2013a; UDWS 2010). See Table 3.12.1 for county population growth 
figures.  

Garfield County, located directly north of Kane County, has experienced similar growth patterns. The 
population has steadily increased (30.6%) since 1990 to 5,184 in 2010. The cities with the largest 
populations are also the areas experiencing the greatest amount of growth. These cities (populations in 
parentheses) are Panguitch (1,520), Escalante (797), and Tropic (530) (UDWS 2008a).  

Iron County’s population is nearly eight times higher than Kane and Garfield counties and has expanded 
rapidly in recent years. Overall, the county’s population more than doubled, with a 121.3% increase from 
20,910 in 1990 to 46,272 in 2010. Cedar City maintains the bulk of the county’s residents with a 2010 
population of 28,857. However, population growth slowed dramatically in 2009. The county’s annual 
growth rate of 1.0% in 1990 ranked below the statewide average growth rate of 1.5% and well below the 
average annual growth rate of 4.0% that the county boasted from 1990 to 2008. From 2008 to 2010, the 
birth rate and natural population increase totaled 1,814, but persons leaving the county from 2008 to 2010 
totaled 416, marking the first time since 1989 that net migration was negative (U.S. Census Bureau 
2013l).  

Table 3.12.1. Population Characteristics of the Alton Coal Tract Socioeconomic Study Area 

 1990 2000 2010 Percentage Change 
Since 1990 

Kane County 5,150 6,037 7,137 38.6% 

Garfield County 3,970 4,763 5,184 30.6% 

Iron County 20,910 34,079 46,272 121.3% 

State of Utah 1,729,227 2,246,553 2,800,089 61.9% 

Town of Alton 93 134 119 28.0% 

Source: U.S. Census Bureau (2013l). 
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3.12.1.3 HOUSING AND PROPERTY VALUES 

This section characterizes the existing conditions of housing and property values in the SESA as they 
relate to the potential mine impacts. With regard to housing, impacts to property values are often of 
particular interest to local residents when considering changes to existing land uses in their community. 
Some comments submitted during the original scoping period for the Alton Coal EIS expressed concern 
that the mine would cause a decrease in the area’s property values. Other comments received at the Fair 
Market Value Hearing and other local scoping meetings expressed the opposite opinion and provided 
comments about the benefits of a mine. Comments received on the DEIS echoed these opinions. In sum, 
residents in the region and others expressed interest that development of a surface coal mine could do the 
following: 

1. Impact property values a) positively in terms of value increases due to proximity to employment 
opportunities, and b) negatively in terms of value reductions due to proximity to a mine site  

2. Impact economic activity a) positively in terms of increased employment and businesses activity, 
and b) negatively in terms of lost revenue for the local tourism industry (if tourists were to be 
deterred from visiting the area)  

3. Change the area’s quality of life a) positively in terms of providing employment for the rising 
generation, and b) negatively in terms of the potential to lose the sense of place currently derived 
by the rural culture and proximity of Bryce Canyon National Park along with other recreation 
opportunities on SESA public lands  

The census estimates that from 2007 to 2011, Garfield County had 3,644 housing units, of which 1,500 
(41.2%) were vacant. The median home value for the same time period was $149,500. Table 3.12.2 
displays similar figures for Garfield County’s largest towns (Panguitch, Escalante, and Tropic) and resort 
communities (Boulder, Bryce Canyon, Panguitch, and Tropic). Panguitch and Tropic fall into both 
categories. Each of Garfield County’s towns listed below had median home values below the county 
median, except for the town of Boulder, which saw median home values estimated at $169,400, nearly 
15% above the county median (U.S. Census Bureau 2007–2011a).  

Table 3.12.2. Housing Statistics for Resort Communities in the Socioeconomic Study Area  

Town Driving Distance 
to the Tract 

(miles) 

Total Housing 
Units 

Occupied 
Housing Units 

Vacant 
Housing Units 

Vacancy Rate 
(%) 

Median Home Value 
($) 

Boulder 118 128 97 31 24.2% $169,400 

Brian Head 48 1,268 25 1,243 98.0% $1,000,000 or more 

Bryce Canyon 48 77 35 42 54.5% $143,800 

Escalante 89 520 414 106 20.4% $133,300 

Kanab 39 2,165 1,967 198 9.1% $177,800 

Orderville 17 277 237 40 14.4% $143,800 

Panguitch 36 808 671 137 17.0% $128,600 

Tropic 51 319 271 48 15.0% $140,200 

Source: U.S. Census Bureau (2007–2011a). 

Note: Resort communities are characterized by the Utah Office of Tourism and the Utah State Tax Commission. 
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From 2007 to 2011, Iron County had an estimated 19,330 housing units, of which 4,017 (20.8%) were 
vacant. The median home value for the same time period was $196,400. Cedar City, the largest town in 
Iron County, had nearly half (11,069) of these housing units, with a vacancy rate of only 10.4% (1,147 
units) and a median home value above the county median at $201,000. Brian Head, Iron County’s only 
resort community, had approximately 1,268 housing units with a median home value of $1,000,000 or 
more (well over the county median). A popular skiing resort destination, Brian Head, had only 25 
occupied housing units according to the census, or a 2% occupancy rate (U.S. Census Bureau 2007–
2011a). Lastly, Kane County had 5,686 housing units, of which 2,473 (43.5%) were vacant. The median 
home value for the same time period was $171,600. Kanab, the largest town in Kane County and also 
considered a resort community, had 2,165 of these housing units with a vacancy rate of only 9.1% and a 
median home value above the county median at $177,800. Orderville, a small resort community 17 miles 
from the tract by car, had 277 housing units with a median value below the county median of $143,800, of 
which 237 or 85.6% were occupied. Alton, with 63 housing units, had 10 vacant homes (15.9%) and a 
median home value of $195,000, 13.6% above the county median (U.S. Census Bureau 2007–2011a).  

3.12.1.3.1 Property Taxes 

Property tax revenue helps fund state and local governments’ operating budgets as well as school and fire 
districts. Statewide, over 50% of property tax revenues are allocated to schools, followed by counties 
(20%), special districts (14%), and cities and towns (13%). Counties use property tax revenue to fund 
court systems, sheriffs’ departments, transportation projects, emergency services, and tax relief to the 
indigent, blind, and veterans.  

Property tax impacts could occur near the tract due the physical change in land use and the concentration 
of mining activities in and around the Alton Coal Tract; as such, existing property values within Kane 
County (the county in which the mine would be located) are evaluated here. State of Utah numbers are 
given for comparative purposes. In 2011, the average estimated residential sales price in Kane County 
was $160,569 and the primary residential tax rate was 0.006271. The effective tax rate equals the average 
of the total residential taxes charged divided by the average of the total residential market values. The 
average property tax paid in Kane County in 2011 was $1,007. Of the $1,007, on average, $420 went to 
the county, $473 to the school districts, $56 to cities and towns, and $58 to special districts. By 
comparison, the 2011 statewide average estimated residential sales price was $195,817, and the primary 
effective tax rate was 0.006535, making the average property tax payment for the state of Utah $1,248 
(Utah State Tax Commission 2007).  

In 2011, property taxes paid by all Utah Coal Mines in the state totaled $4.32 million dollars (Hogue 
2012). 

3.12.1.3.2 Second-home Ownership 

Second-home ownership is an important trend occurring in southern Utah. Tracking second-home 
ownership accurately by disclosing the percentage and valuation of new second-home permits versus 
permits for new houses for full-time residents can be challenging. This challenge can be mitigated by 
looking at property taxes collected on primary residences (dwellings used as a person’s primary 
residence) versus nonprimary residences (mainly second homes), because they are taxed at different rates. 
Property taxes in Utah are levied on primary residential properties at 55% of fair market value, whereas 
nonprimary residential properties are taxed at 100% of fair market value. Table 3.12.3 shows actual 
property taxes charged against primary and nonprimary residential properties as well as each type’s share 
of the total taxable value of residential properties in the county for the year 2011. 
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Table 3.12.3. Tax Comparisons of Primary and Nonprimary Residential Property in the Socioeconomic 
Study Area in 2011 

County Property Taxes Charged 
Against Primary 

Residential Properties  
($) 

Property Taxes Charged 
Against Nonprimary 

Residential Properties  
($) 

Share of Total Taxable 
Value for Primary 

Residential Properties 
(%) 

Share of Total Taxable 
Value for Nonprimary 
Residential Properties 

(%) 

Garfield $1,207,759 $1,701,719 40% 60% 

Iron $14,445,096 $7,215,357 65% 35% 

Kane $2,339,272 $4,534,107 35% 65% 

Source: Utah State Tax Commission (2012). 

In Garfield County in 2011, approximately 60% of the taxable value for residential property was in the 
nonprimary category, pointing to a high percentage of second versus primary homes. The same was the 
case for Kane County, with only 35% of residential taxable value coming from primary residences. Iron 
County, which is home to the largest city in the SESA (Cedar City with a 2010 population of 28,857), had 
the opposite balance, with only 35% of residential taxable value coming from nonprimary residences 
(Utah State Tax Commission 2012).  

According to the Kane County, Utah General Plan (Kane County 2011), over 30% of total county 
housing units were considered seasonal or recreational (the highest percentage of the total units in the five 
southwestern Utah counties), with the largest concentration of these located near Bryce Canyon National 
Park in Cedar Mountain and Deer Springs. These data are consistent with the taxation figures listed in 
Table 3.12.3. The general plan also notes that new residential construction, although remaining steady 
from the 1970s through the mid-1990s, increased substantially from 1994 to 2006, with approximately 
50% of the new construction attributable to seasonal or recreational housing. 

Recent studies indicate that second homes are typically built based on scenic beauty and recreation 
potential. A Colorado-based study reports that 95% of second-home owners selected their homes based 
on scenery, and 91% cited recreation opportunities as being important amenities that influence their 
decision (Venturoni et al. 2005). Initially, the construction of new second homes may be beneficial 
because they increase the local property tax base. However, a high concentration of second homes may 
also be problematic for local residents because they can increase the cost of living for local residents by 
increasing property taxes. In Utah, this effect is partially mitigated by the previously discussed 45% 
exemption for primary residential property taxes (versus nonprimary residential properties, which are 
taxed at 100% of assessed value). There still remains potential for conflict within communities between 
second-home owners and full-time residents because full-time residents often desire to diversify their 
economic base, become less dependent on tourism, and meet the basic needs of the community with 
respect to affordable housing and education (Venturoni et al. 2005). Most of the second homes in Kane 
County are on Cedar Mountain (approximately 30 miles from the tract), whereas those in Iron and Garfield 
counties are even further away from the tract (see Table 3.12.2 for driving distances from resort communities 
to the tract). 

3.12.1.4 EMPLOYMENT AND INCOME 

The labor market in the SESA has been subject to the impacts of the slowing economy in recent years. 
The unemployment rates in the SESA and across the state have fluctuated since the year 2000. See Figure 
3.12.1 for unemployment trends in the SESA.  
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Figure 3.12.1. Unemployment rate in the socioeconomic study area in 2000–2013 (UDWS 2013a).2 

Job losses have been prevalent across a range of industries, but they have been most heavily concentrated 
around the construction and manufacturing industries. See Table 3.12.4 for characteristics of the SESA’s 
labor force.  

Table 3.12.4. Labor Force Characteristics of the Alton Coal Tract Socioeconomic Study Area in 2012 

 Labor Force Employed Unemployed Percentage 
Unemployment Rate 

Garfield County 2,741 2,454 287 10.5% 

Kane County 3,339 3,098 241 7.2 % 

Iron County 19,195 17,772 1,423 7.4% 

State of Utah 1,353,597 1,276,249 77,348 5.7% 

Source: UDWS (2013a). 

According to UDWS, the average monthly income in each county in the SESA is substantially lower than 
the state average (Table 3.12.5). The low wages are attributed to the high percentage of lower-paying, 
seasonal, tourism-related jobs in Kane and Garfield counties, and to a large working student population in 
Iron County. The minimum wage in Utah has been $7.25 (same as the federal minimum wage) since July 
2009. 

2 Unemployment figures are annual averages except 2013, which is the monthly figure from April 2013.  
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Table 3.12.5. Alton Coal Tract Socioeconomic Study Area Income and Wages in 2010 

 Kane County Garfield County Iron County State of Utah 

Total personal 
income (millions) 

$225.0 $142.3 $1,072.3 $90,250.2 

Per capita income $31,454 $27,439 $23,164 $32,517 

Average monthly 
nonfarm wage 

$2,238 $2,205 $2,288 $3,235 

Sources: UDWS (2013b, 2013c). 

Despite the lean job market and low wages, total personal income in the combined SESA rose 29% from 
approximately $1.1 billion in 2005 to approximately $1.4 billion in 2010. However, only 43% of the 
SESA’s total population is considered part of the workforce (both employed and unemployed) (UDWS 
2013d). 

The distribution of employment by industry sector in the SESA appears in Table 3.12.6. Throughout the 
SESA, government is the predominant employer, with an average of 27% of the labor force in each 
county employed in this industry sector. The leisure and hospitality sector also accounts for numerous 
jobs in the SESA. Garfield County has the highest percentage (42%) of the labor force employed in the 
leisure and hospitality sector. One of the largest employers in Garfield County is Ruby’s Inn. Other 
tourism-based employers in the county are Bryce Canyon Resort, Offshore Marina, Bryce Canyon Pines, 
and the New Western Motel. In Kane County, where 30% of the workforce is employed in the leisure and 
hospitality sector, Aramark (Lake Powell Resorts) is one of the largest employers. Best Friends Animal 
Society is also one of the largest employers and hosts nearly 30,000 visitors a year (Best Friends Animal 
Society 2011). Iron County maintains fewer jobs (13%) in the leisure and hospitality sector. However, the 
Utah Shakespeare Festival held at Southern Utah University in Cedar City draws thousands of tourists to 
Iron County annually and employs approximately 250 individuals in the summer and fall (Utah 
Shakespeare Festival 2013). Table 3.12.6 breaks down employment by sector in the SESA. 

Table 3.12.6. Employment and Percentage Share by North American Industry Classification System 
Industry Sector in 2011 

 Kane  
County 

Garfield  
County 

Iron  
County 

Total per Sector 
(average percentage 
share over the SESA) 

Natural resources and 
mining 

5 9 99 113 

0.2% 0.4% 0.7% 0.4% 

Construction 88 41 570 699 

2.9% 1.8% 3.8% 2.8% 

Manufacturing 99 40 1,370 1,509 

3.3% 1.7% 9.1% 4.7% 

Trade/transportation utilities 413 259 2,684 3,356 

13.8% 11.2% 17.7% 14.2% 

Information 17 91 115 223 

0.6% 3.9% 0.8% 1.8% 
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Table 3.12.6. Employment and Percentage Share by North American Industry Classification System 
Industry Sector in 2011 

 Kane  
County 

Garfield  
County 

Iron  
County 

Total per Sector 
(average percentage 
share over the SESA) 

Financial activities 109 27 707 843 

3.6% 1.2% 4.7% 3.2% 

Professional/business  
services 

52 18 1,158 1,228 

1.7% 0.8% 7.6% 3.4% 

Education/health/ 
social services 

113 231 1,707 2,051 

3.8% 10.0% 11.3% 8.4% 

Leisure/hospitality (tourism) 906 964 1,910 3,780 

30.2% 41.6% 12.6% 28.1% 

Other services 462 17 315 794 

15.4% 0.7% 2.1% 6.1% 

Government 740 620 4,498 5,858 

24.6% 26.8% 29.7% 27.0% 

Total  3,004 2,317 15,132 20,453 

Source: UDWS (2013a). 

 

Over time, nonfarm jobs and wages in Garfield County fluctuated between 2,260 jobs with an average 
monthly wage of $1,907 in 2006 and 2,317 jobs with an average monthly wage of $2,130 in 2011. The 
county lost 2.3% of these jobs from 2010 to 2011, and the average monthly wage dropped from $2,204 to 
$2,130. Iron County had 16,806 nonfarm jobs in 2006 (average monthly wage of $2,055) and 15,132 jobs 
in 2011 (average monthly wage of $2,319), losing 1,674 jobs over the time period. Lastly, Kane County 
lost 88 nonfarm jobs from 2006 to 2011, but saw an average monthly wage increase of $364 over the 
same time period. Most of the jobs in each county lost over this five-year period were in the construction 
sector, which lost on average 10% of its sector jobs in Garfield County, 21% in Iron County, and 11% in 
Kane County (UDWS 2013d). 

The mining and natural resources development sector represents the lowest employment sector in the 
SESA, accounting for less than 1% (113) of SESA jobs. Data from the U.S. Department of Labor’s 
Bureau of Labor Statistics Quarterly Census of Employment and Wages for the coal mining sector (North 
American Industry Classification System Code 2121) were not available for any county in the SESA. The 
report The Utah Coal Industry: Economic and Fiscal Impacts (Hogue 2012) estimates that in 2011, the 
Utah coal mining industry directly employed approximately 1,748 persons with associated wages 
averaging $77,520 and total compensation (wage plus benefits) averaging $90,000. Thus, the coal mining 
sector provided for $132.0 million in wages and $155.0 million in total compensation in 2011. These 
wages are substantially above the statewide wage average of $40,898/year. In addition, though the service 
sector employed higher numbers of individuals in 2011 (2,107), average wages were also much lower at 
$30,396 annually (Hogue 2012). In addition, Hogue (2012) estimates that Utah’s coal mining industry 
provided an additional 2,952 indirect jobs in the state. Indirect jobs result from economic linkages 
between the coal industry and other industries, and by the economic activity stimulated by the expenditure 
of associated wage earnings. These 2,952 indirect jobs accounted for an estimated $123.0 million in 
employee compensation in 2011. Therefore, direct and indirect compensation from coal mine industry 
jobs totaled approximately $278 million in 2011 (Hogue 2012). 
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3.12.1.4.1 Economic Contribution of Utah-produced Coal for Export 

In 2011, United States coal exports totaling 107 million short tons resulted in significant economic 
contributions, and accounted for approximately 10% of total United States coal production (Ernst & 
Young LLP 2013). According to the report U.S. Coal Exports: National and State Economic 
Contributions (Ernst & Young LLP 2013), Utah ranked 15th overall, accounting for a 2% share (19 
million short tons) of total United States coal production in 2011. Of this, approximately 6% (1.1 million 
short tons) of Utah-produced coal was exported abroad. Using economic multipliers derived from the 
2010 IMPLAN input-output model, the report estimates the additional direct, indirect, and induced 
economic contributions of Utah’s exported coal in the form of employment, labor income, and gross 
value added within three distinct categories: export coal production, downstream transportation, and port 
operations and cargo handling. Economic contribution figure estimates attributable to the export of Utah’s 
coal from the 2013 report are shown in Table 3.12.7. 

Table 3.12.7. Economic Contribution of Utah-Produced Coal for Export in 2011 

Estimated Economic 
Contribution 

Category Direct Indirect and 
Induced 

Total 

Employment (number of full- and  
part-time employees)  

Export coal production 200 610 810 

Downstream transportation 80 370 450 

Port operations and cargo handling – 30 30 

Total 280 1,010 1,290 

Labor income (millions of 2011 
dollars) 

Export coal production $19 $28 $47 

Downstream transportation $9 $14 $23 

Port operations and cargo handling – $1 $1 

Total $27 $43 $71 

Gross value added (millions of 
2011 dollars) 

Export coal production $37 $52 $89 

Downstream transportation $15 $25 $40 

Port operations and cargo handling – $2 $2 

Total $53 $79 $131 

3.12.1.5 TOURISM 

As mentioned in Section 3.11 (Recreation), numerous recreation and tourism opportunities are near the 
tract and along the reasonably foreseeable coal haul route. Bryce Canyon National Park, Dixie National 
Forest, and Grand Staircase-Escalante National Monument are major tourist attractions in the area. In 
general, spending by travelers in the SESA has fluctuated in recent years. The fluctuations in traveler 
spending are attributed to the weakening in the United States economy since 2007. Over the five-year 
period from 2006 to 2011, traveler spending in Garfield County increased from $55.7 million to $82.3 
million, a 33% increase when adjusted for inflation. Spending by travelers in Kane County increased from 
$70.5 million in 2006 to $100.8 million, a 28% increase; and in Iron County, travelers spent $100.3 
million in 2011, 7% less than the $96.7 million spent 2006 (when adjusted for inflation) (Utah Office of 
Tourism 2009). Table 3.12.8 reflects various travel and tourism contributions to the SESA in 2011.  

3-69 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 3. Affected Environment 
3.12 Socioeconomics 

Table 3.12.8. Alton Coal Tract Socioeconomic Study Area Tourism Profile 2011 

 Kane  
County 

Garfield  
County 

Iron  
County 

SESA 
Totals 

Spending by travelers (millions) -$100.8 -$82.3 $100.3 $283.4 

Travel and tourism-related employment 1,820 1,486 1,812 5,118 

Local tax revenue from traveler spending (000s) $5,314.4 $4,339.1 $5,292.3 $14,945.8 

State ranking (spending by travelers per 
county)* 

12th 14th 9th – 

Source: Utah Office of Tourism (2013a). 

* Data for 2009 state rankings are for 2009 because updated information was not available.  

Individuals who participated in the scoping process reported that tourists to the area contribute 
significantly to the local economy. In the SESA, there are numerous tourism-based businesses (bed and 
breakfasts, resorts, hotels, etc.) for visitors who visit the national parks and other tourist destinations in 
the area. According to local residents, tourism and recreation are the primary industries currently using 
the reasonably foreseeable coal haul transportation route. Locals have also reported a growing number of 
bicycling and motorcycling tours along US-89.  

Visitors to the area contribute to the local economy by direct spending, tourism-related employment, and 
tourism-based tax revenues. Tourism tax revenues are derived from transient room tax, restaurant tax, car 
rental tax, and gross taxable retail sales. Tables 3.12.9, 3.12.10, and 3.12.11 and Figures 3.12.2 and 3.12.3 
further break down tourism tax revenues in the SESA over time (figures for car rental tax were not 
available).  

Table 3.12.9. Transient Room Tax Revenues 2008–2012 

County 2008 2009 2010 2011 2012 Total Over 
Five Years 

Garfield $1,069,707  $1,106,964  $1,152,762  $1,152,728  $1,161,530  $5,643,691  

Iron $838,162  $732,181  $839,377  $843,708  $908,439  $4,161,867  

Kane $695,688  $688,404  $1,050,038  $1,100,587  $1,336,608  $4,871,325  

Source: Utah Office of Tourism (2013b). 
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Figure 3.12.2. Transient room tax revenues 2008–2012 (Utah Office of Tourism 
2013b). 

Table 3.12.10. Restaurant Tax Revenues 2008–2012 

County 2008 2009 2010 2011 2012 Total Over Five Years 

Garfield $160,684 $168,137 $176,301 $188,040 $181,652 $874,814  

Iron $473,622 $458,375 $468,710 $500,612 $521,469 $2,422,788  

Kane $118,087 $122,813 $134,638 $142,271 $153,411 $671,220  

Source: Utah Office of Tourism (2013b). 

 
Figure 3.12.3. Restaurant tax revenues 2008–2012 (Utah Office of Tourism 2013b).  
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The figures and tables above show that both transient room tax and restaurant tax revenues have generally 
increased year over year from 2008 to 2012 for each county in the SESA. However, Garfield County 
experienced a 3.4% decrease in restaurant tax revenues from 2011 to 2012. Table 3.12.11 shows resort 
communities sales tax revenues from 2008 to 2012, most of which declined over the five-year period. 
Bryce Canyon City in Garfield County saw the greatest five-year sales tax revenue increase of 5.4%, but 
experienced a drop of $35,556 (a 10.7% decrease) in revenues from 2011 to 2012.  

Table 3.12.11. Socioeconomic Study Area Resort Communities Sales Tax Revenues 2008–2012 

County Community 2008 2009 2010 2011 2012 Total Over 
Five Years 

Percentage Change 
over Five Years 

Garfield Boulder $36,196 $42,515 $33,264 $31,106 $32,936 $176,017 -9.01% 

Garfield Bryce Canyon $281,803 $305,935 $325,202 $332,566 $297,010 $1,542,516 5.40% 

Garfield Panguitch $201,937 $151,315 $158,011 $164,088 $178,606 $853,957 -11.55% 

Garfield Tropic $75,533 $47,921 $51,881 $54,290 $53,243 $282,868 -29.51% 

Iron Brian Head $245,675 $211,179 $224,636 $218,152 $221,255 $1,120,897 -9.94% 

Kane  Kanab $585,612 $510,851 $505,924 $571,874 $543,142 $2,717,403 -7.25% 

Kane  Orderville $76,539 $63,890 $64,437 $77,480 $73,366 $355,712 -4.15% 

Source: Utah Office of Tourism (2013b). 

In addition to traveler spending and tax revenues, travel- and tourism-related employment plays an 
important economic role in the SESA. Travel- and tourism-related jobs in the SESA were estimated at 
5,118 in 2011 by the Utah Office of Tourism (2007–2010), a 72% increase over 2006 levels. Table 
3.12.12 and Figure 3.12.4 show travel- and tourism-related employment numbers over time for the SESA, 
which have increased dramatically (in some cases more than doubling) since 2009 in all three counties.  

Table 3.12.12. Travel- and Tourism-related Employment in the Socioeconomic 
Study Area 2006–2011 

 2006 2007 2008 2009 2010 2011 

Garfield 814 658 708 577 1,367 1,486 

Iron 1,537 1,419 1,412 1,178 1,775 1,812 

Kane 608 645 705 536 1,590 1,820 

Combined SESA 2,959 2,722 2,825 2,291 4,732 5,118 

Source: Utah Office of Tourism (2007-2010). 
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Figure 3.12.4. Travel- and tourism-related employment in the socioeconomic 
study area 2006–2011 (Utah Office of Tourism 2007-2010). 

Although it is difficult to predict exactly how much tourists spend in an area on a given day, previous 
researchers have developed some estimates. A 1994 survey by Utah State University economists 
estimated visitor spending for southern Utah in general, for three wilderness areas, and for one WSA in 
southern Utah (Keith et al. 1995). Table 3.12.13 summarizes this study (visitors include general leisure 
visitors, business visitors, and recreationists to these four areas). 

Table 3.12.13. Spending Estimates for Visitors to Southern Utah and Visitors to Southern Utah 
Wilderness Areas and Wilderness Study Areas 

Area Visited Expenditures Per Person Per Day (2011 dollars) 

All visitors to southern Utah $94 

Visitors to three southern Utah wilderness areas and one WSA $25–$34 

Source: Keith and Fawson (1995). 

Notes: Original data in 2001 dollars for southern Utah visitors and 1994 dollars for Utah wilderness area visitors. Adjusted to 2011 dollars using 
Consumer Price Index inflation values. 

Southern Utah visitors are divided into those visiting for leisure purposes (74%) and those visiting for business purposes (26%).  

The three Utah wilderness areas surveyed are Box-Death Hollow (Garfield County), Dark Canyon (San Juan County), and Paria Canyon (Kane 
County). Grand Gulch (San Juan County) is a WSA. These four areas in southern Utah are considered multi-day backpacking venues; therefore, the 
expenditures estimate may not be representative of day-use spending. Day-use spending can be higher because recreation day-use visitors may, for 
example, stay in motels, eat in restaurants, and purchase from local retailers. Also, these four areas are a mix of designated wilderness and WSAs. 

Although the public lands in the SESA are not marketed, they do provide an economic and social value to 
local residents and tourists. Even if no money changes hands, visitors to the area and local residents find 
value and benefit by the presence of public lands because they provide satisfaction and unique 
opportunities. With specific regard to the SESA, the public lands that surround the town of Alton and 
other small communities contribute to the area’s rural, small-town feel. The local residents enjoy the area 
because of the pristine beauty and opportunities for solitude that the public lands provide. According to 
newer residents in towns in the SESA, the area’s peaceful lifestyle and slow pace was an attraction 
(SWCA 2007a). Thus, the public lands are of value to local residents and the tourists who enjoy the area.  
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Where relevant and feasible, the BLM directs to use estimates of nonmarket environmental values in 
NEPA analysis supporting planning and other decision making (BLM 2013b). Typically, nonmarket 
valuations have been used to estimate the monetary value individuals place on public lands. Nonmarket 
valuations view public lands in terms of their on-site value and their “passive” use or their off-site value. 
Economists have used data collected from actions or survey responses of visitors, homebuyers, and the 
public to simulate market conditions and elicit measures of value (Loomis 2005). The nonmarket value is 
the value received by the users and is above and beyond what they received for their direct expenditures. 
Table 3.12.14 presents average on-site use values for selected recreation activities that resemble public 
use activities near the Alton Coal Tract.  

Table 3.12.14. Average Nonmarket Use Values of Recreation on Public 
Land from Existing Studies of Activities in the Intermountain Area 

Recreation Type Value Per Person Per Activity Day (2011 dollars) 

Mountain Biking $219.68 

Float boating/rafting/canoeing $80.62 

Fishing $59.03 

Hunting $57.81 

General recreation   $57.71 

Hiking $45.88 

Camping $41.34 

Picnicking $33.66 

Sightseeing $28.08 

Offroad vehicle driving $27.16 

Wildlife viewing $44.34 

Source: Loomis (2005). 
Notes: Original data are in 2004 dollars and have been adjusted here to 2011 dollars using the Consumer 
Price Index inflation rate. All values are rounded to the nearest dollar. Data are median values from existing 
studies. The Inter-mountain area is considered USFS Regions 1–4. General recreation is a composite of 
recreation opportunities at a site with a measure for the site, not a specific activity. 

In contrast to the on-site valuation of public lands, it is important to understand the passive-use valuation 
of public lands. Passive-use studies measure the satisfaction of knowing that undeveloped, primitive 
public land is simply “there” and will be preserved. A passive-use valuation study of Utah wilderness, 
completed more than 15 years ago, found that Utah residents placed an economic value of $82.46 per 
household (in 2011 dollars) on the preservation of the 2.7 million acres of designated wilderness in Utah 
(Loomis 2000). Although the lands within the proposed tract and surrounding areas are not designated 
wilderness areas, the example has been given to demonstrate the economic value of undeveloped, 
primitive landscapes. Although the economic value for passive use on public lands not containing a high 
level of wilderness characteristics would almost certainly be less than $82.46 per 2.7 million acres, the 
exact value households are willing to pay is unknown. 

3.12.2 Government and Public Finance 

3.12.2.1 REGIONAL COAL PRODUCTION 

In 2011, Utah was ranked as the 14th highest coal-producing state, with 20.1 million tons of coal being 
produced in mines throughout Utah (Utah Geological Survey 2012), and 15th overall with 19 million tons 
according to the Ernst & Young 2013 report. Most Utah coal production occurs in Carbon, Emery, and 
Sevier counties. No coal production on BLM-administered land has occurred in Kane and Garfield 
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counties since 1971 (2008d). However, 54% of the state’s estimated remaining recoverable coal can be 
found in Kane County with 20.8% in Garfield County. Iron County has 1.7% of the state’s coal reserves, 
with no coal mining currently occurring in the county (Utah Geological Survey 2013b). 

3.12.2.1.1 Coal Royalty Revenues 

Coal production on federal lands is subject to royalty payments and disbursements under the MLA. The 
royalty rate for surface mined coal is 12.5% of sales value and is paid to the Department of the Interior 
Office of Natural Resources Revenue (ONRR). These royalties are paid by mining companies to the 
federal government, which in turn dispenses approximately 50% to the State of Utah. Royalties received 
by Utah are distributed to several entities according to state law, most of which are allocated to UDOT 
(40%) and the Permanent Community Impact Fund (32.5%). The rest is allocated as follows: Department 
of Community and Culture (5.0%), State Board of Education (2.25%), Utah Geological Survey (2.25%), 
Water Research Laboratory (2.25%), and Payments in Lieu of Taxes (52¢ per acre).  

In fiscal year 2012, over 13 million tons of coal were mined in Utah at a reported sales value of $521.3 
million dollars. Of the total sales value, more than $65 million were reported in royalty revenues. Of this, 
approximately $36 million were disbursed to Utah. Bonus payment totaled $530.3 million in fiscal year 
2012 (ONRR 2013).  

3.12.2.1.2 Permanent Community Impact Fund Board  

The Permanent Community Impact Fund Board (CIB) provides loans and/or grants to state agencies and 
subdivisions of the state that are or may be socially or economically impacted, directly or indirectly, by 
mineral resource development on federal lands. Projects eligible for funding include planning, 
construction, and maintenance of public facilities as well as provision of public services. Between fiscal 
years 2008 and 2012, Kane County received a total of $22,630,654 CIB funding ($4,107,654 in grants 
and $18,523,000 in loans). Of the 16 total projects funded by the CIB, one was in the town of Alton and 
two were in Kanab. Garfield County received a total of $13,652,000 in funds ($4,126,000 in grants and 
$9,526,000 in loans). Iron County received at total of $14,879,500 in CIB funding ($766,500 in grants 
and $14,113,000 in loans) (UDWS 2012). 

3.12.3 Public Health and Safety 

3.12.3.1 TRANSPORTATION 

Principal transportation routes in the SESA are US-89, SR-14, SR-20, and I-15. US-89 runs from north to 
south through the towns of Panguitch, Hatch, and Kanab, and serves as the main access road to south-
central Utah, including access between Bryce Canyon and Zion national parks.  

UDOT has five roadway improvement projects along US-89 scheduled for completion in the next five 
years according to the Statewide Transportation Improvement Plan 2008–2013. The projects include 
construction of a passing lane from Milepost 88.3 to 89.1 (estimated cost: $1.4 million) and partial 
realignment and pavement rehabilitation from 300 North in Kanab to Kanab Creek Bridge (estimated 
cost: $10 million). In Garfield County, intersection improvements at US-89 and SR-14 (Long Valley 
Junction) are underway (estimated cost: $16 million) and road widening along US-89 is projected 
(estimated cost: $9 million) (2008).  
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In Kane, Garfield, and Iron counties, the county governments are responsible for ongoing road 
maintenance and repair. Special service districts undertake capital construction projects financed 
primarily by CIB funds. Local government assistance for road improvements includes Class B and Class 
C Road Funds programs as well as federal and state aid for specified projects.  

3.12.3.2 LAW ENFORCEMENT 

The Kane County Sheriff’s Office employs 12 full-time law enforcement officers. They provide law 
enforcement services to the unincorporated areas of Kane County and several contract communities, 
including Alton. Kanab and Big Water have their own police departments.  

Garfield County has one county sheriff, three deputy sheriffs, two Panguitch City police officers, two 
Utah Highway Patrol troopers, and one Escalante police officer. The sheriff’s office has 21 volunteers 
from Panguitch, eight from Bryce Valley, and 19 from Escalante (FCAOG 1998). 

The Iron County Sheriff’s Department has 33 full-time officers, 18 of which are patrol officers. The 
department provides law enforcement to the unincorporated areas of the county and small cities including 
Summit, Paragonah, Kanarraville, and Newcastle. The jail is operated by the Iron County Sheriff’s 
Department and employs 45 officers, one full-time bailiff, and five officers are part-time bailiffs. Several 
cities in Iron County have their own police departments, including Cedar City, Enoch, Parowan, and 
Brian Head. Southern Utah University in Cedar City also has its own police department (Evans 2008).  

Crime in Kane County is considerably lower than the average for the State of Utah. In 2005, the crime 
rate per 1,000 people in Kane County was 11.77 (73 total index crimes) and Utah’s crime rate per 1,000 
was 40.35 (99,650 total index crimes). Index crimes are crimes against persons or property. There were 
316 arrests made in Kane County in 2005. Larceny was the most reported crime with 44 reports, and 
aggravated assault was the second most reported crime with 17 reports. There were zero homicides and 
two reported rapes in the county in 2005 (UDPS 2005).  

Garfield County’s crime rate per 1,000 was 34.23. The index crime rate in 2005 was 153. The county had 
116 reports of larceny. There were zero homicides and two reported rapes in 2005 (UDPS 2005).  

The crime rate per 1,000 in Iron County was 28.24. The index crime rate in 2005 was 1,082. Larceny was 
also the most reported crime in Iron County with 753 reports. Approximately 1,656 arrests were made in 
the county. There was one homicide and 14 reported rapes in 2005 (UDPS 2005).  

3.12.3.3 FIRE PROTECTION 

Kane County has nine fire departments, including one located in the town of Alton. The Alton fire 
department has two fire trucks, zero paid fire fighters, and two volunteers (FCAOG 2007b). 

Garfield County has 11 fire departments. Most fire departments are staffed by volunteers and have no 
paid firefighters; with the exception of Boulder Fire Department which has 14 paid firefighters and zero 
volunteers. The number of fire trucks per department range from one to four and the types of trucks range 
from structure and brush trucks, wildland trucks, Type 1 through 3 engines, and water tender trucks. 

Iron County has nine fire departments operated primarily by volunteers. The Cedar City Fire Department 
has four paid employees and 35 active volunteers. The range and types of fire trucks available in Iron 
County are similar to those in Garfield County.  
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3.12.3.4 HEALTHCARE 

Within the SESA, there are three hospitals that provide 24-hour emergency care and physician staffing. 
Kane County Hospital in Kanab is a 38-bed facility with two full-time physicians. Garfield Memorial 
Hospital in Panguitch is a 20-bed facility with three full-time physicians. Valley View Medical Center in 
Cedar City (Iron County) is a 48-bed facility (Hospital-Data.com 2009). Garfield Memorial and Valley 
View are operated by Intermountain Health Care. All three hospitals accept Medicaid and Medicare 
patients. There are also hospitals with 24-hour emergency services in St. George (approximately 100 
miles south of Alton) and Richfield (approximately 115 miles north of Alton). These hospitals are 
equipped to handle acute medical and trauma conditions, and air transport via Air-Med (University of 
Utah) or Life Flight (Intermountain Health Care) can provide emergency service to hospitals further 
away.  

Numerous Intermountain Health Care healthcare clinics are available in the SESA, including Panguitch, 
Cedar City, Circleville, Escalante, Cannonville, and Orderville. The clinics provide family and internal 
medicine, pediatrics, lab, x-ray services, etc.  

3.12.3.5 AMBULANCE 

Ambulance services are provided via local counties. Kane County Ambulance is operated out of Kanab. 
Garfield County Ambulance is in Panguitch. Iron County Ambulance is in Parowan.  

3.12.4 Environmental Justice 

3.12.4.1 EXECUTIVE ORDER BACKGROUND AND REGULATORY GUIDANCE 

EJ refers to the fair and equitable treatment of individuals regardless of race, ethnicity, or income level, 
in the development and implementation of environmental management policies and actions. In February 
1994, President Clinton issued EO 12898, Federal Actions to Address Environmental Justice in Minority 
and Low Income Populations. The objective of this EO is to require each federal agency to “make 
achieving EJ part of its mission by identifying and addressing, as appropriate, disproportionately high 
and adverse human health or environmental effects of its programs, policies, and activities on minority 
and low income populations” (EO 12898). The EPA has an agency mandate to steward EJ and has an EJ 
goal for all citizens of the United States. The EPA states that its EJ goal will be achieved when 
“everyone enjoys the same degree of protection from environmental and health hazards and equal access 
to the decision-making process to have a healthy environment in which to live, learn, and work” 
(EPA 2013b). 

Convened under the auspices of the EO, the Interagency Working Group defines Black/African 
American, Hispanic, Asian and Pacific Islander, American Indian, Eskimo, Aleut and other nonwhite 
persons as minority populations. Low-income populations are defined as persons living below the poverty 
level based on their total income.  

The EPA defines a community with potential EJ populations as one that has a greater percentage of 
minority or low-income populations than an identified reference community. The standard for 
identifying minority populations is either 1) the minority population of the affected area exceeds 50% or 
2) the minority population percentage of the affected area is “meaningfully greater” than the minority 
population percentage in the general population or other appropriate unit of geographic analysis, such as 
a reference community (CEQ 1997). The EPA has not specified what percentage of the population can 
be characterized as “meaningfully greater” in order to define an EJ population. To address this and other 
questions, a small working group comprising the EPA and the BLM was convened to discuss the 
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question and to respond to comments from the EPA on the DEIS. As a result of these discussions, the 
BLM and the EPA agreed that for the purposes of this analysis, an EJ population of concern would be 
identified if the community’s minority and/or poverty status was greater than that of the reference 
community.  

The area of analysis used to identify the potential EJ populations included census tracts and communities 
along the reasonably foreseeable coal haul transportation route. Towns and census tracts along the 
reasonably foreseeable coal haul route (segments of I-89, SR-14, SR-20, I-15, and SR-56) were 
identified as units of measurement for potential EJ communities, and the reference community chosen 
for these units was the county within which the town or census tract lies (Iron, Garfield, and Kane 
counties). These communities’ poverty and minority rates were analyzed against those of their respective 
counties. This analysis uses Census Bureau American Community Survey (ACS) five-year estimates for 
the 2007–2011 period for poverty levels and 2010 Census Demographic Profile Data for minority status. 
These data were chosen to cover both poverty and minority topics over the three different geographic 
areas (counties in the SESA, census tracts along the reasonably foreseeable coal haul route, and towns 
along the coal haul route). Communities along the reasonably foreseeable coal haul transportation route 
that were identified as EJ populations are shown in Tables 3.12.15, 3.12.16, 3.12.18 and 3.12.19 and are 
discussed below. 

3.12.4.2 POVERTY RATES 

The first element of concern in the study of EJ is the potential for actions (taken or not taken) to cause 
disproportionate impacts to low income populations. Low income populations are characterized as those 
living below the poverty level. In 2010, the poverty level established by the census for a family of four 
(with two related children under age 18) was $22,113 (U.S. Census Bureau 2013f). In 2012, the poverty 
level for the same household increased to $23,283. The tables below identify EJ populations in counties 
in the SESA, census tracts along the reasonably foreseeable coal haul route, and towns along the 
reasonably foreseeable coal haul route living below the poverty level as compared to their respective 
reference communities. The reference community used for each census tract and town was the county 
within which each unit resides. The State of Utah poverty level is included for reference.  

Tables 3.12.15 and 3.12.16 show identified impoverished EJ communities in the census tracts and towns 
along the reasonably foreseeable coal haul transportation route and near the tract. Census tracts and towns 
with percentages of individuals living below the poverty level of their respective reference community 
(counties) have shaded cells (reference community values are underlined). Towns within each census tract 
are listed in Table 3.12.15 for reference. 
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Table 3.12.15. Percentage Living Below the Poverty Level in Census Tracts along the Reasonably Foreseeable Coal Haul Route and near the Tract 

 State of 
Utah 

Iron County Garfield County Kane County 

Reference community/ 
census tract number 

– Iron County Proper 
(reference community) 

1101 1102 1103 1104 1105 1106 1107.01 1107.02 Garfield County Proper 
(reference community) 

3 Kane County Proper 
(reference community) 

1301 

Towns in census tract – – Paragonah, Parowan, Summit Cedar City, Enoch Cedar City Cedar City Cedar City Cedar City Cedar City Cedar City – Panguitch, Hatch – Alton 

Percentage living below 
poverty level 

11.4% 20.7% 7.5% 18.4% 31.5% 22.0% 28.6% 21.2% 11.6% 24.7% 14.2% 15.6% 8.3% 15.2% 

Source: U.S. Census Bureau (2007–2011b). 

 

Table 3.12.16. Percentage Living Below the Poverty Level in Towns along the Reasonably Foreseeable Coal Haul Route and near the Tract 

County State of 
Utah 

Iron County Garfield County Kane County 

Town  Iron County Proper 
(reference community) 

Cedar City Paragonah Parowan Summit Enoch Garfield County Proper 
(reference community) 

Panguitch Hatch Kane County Proper 
(reference community) 

Alton 

Percentage living below poverty level 11.4% 20.7% 22.6% 10.1% 7.8% 0.0% 16.3% 14.2% 20.0% 1.8% 8.3% 35.6% 

Source: US Census Bureau (2007–2011b). 

Note: No data available for Iron Spring or Long Valley Junction. 
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Tables 3.12.15 and 3.12.16 show EJ communities in census tracts as follows: census tract 3 in Garfield 
County; census tracts 1103, 1004, 1005, 1106, and 1107.02 in Iron County; and census tract 1301 in Kane 
County. Towns identified as EJ communities are Panguitch, Cedar City, and Alton. Because EJ 
communities were identified, an analysis to address resource impacts to these communities is carried 
forward in Chapter 4. 

3.12.4.3 RACE AND ETHNICITY 

Overall, the SESA has a greater percentage of whites and a lower percentage of other races than the State 
of Utah as a whole. Also, the state population as a whole has more than double the Hispanic population of 
Kane, Garfield, and Iron counties. Information regarding racial and ethnic composition in the SESA is 
provided in Table 3.12.17.  

Table 3.12.17. Race Percentages in the Socioeconomic Study Area 

Location White Hispanic or 
Latino 

Black or 
African 

American  

 American 
Indian and 

Alaska Native 

Asian or Pacific 
Islander 

Other/Two or 
More Races 

Garfield County 94.1% 4.5% 0.4% 1.6% 1.4% 2.5% 

Iron County 90.7% 7.7% 0.5% 2.2% 1.1% 5.6% 

Kane County 95.7% 3.7% 0.2% 1.5% 0.4 % 2.2% 

SESA average 93.5% 5.3% 0.4% 1.8% 1.0% 3.4% 

State of Utah 86.1% 13.0% 1.1% 1.2 % 2.9% 8.7% 

Source: U.S. Census Bureau (2013b). 

As stated earlier, a community or census tract is considered as having a potential EJ population if the 
population that falls within the category exceeds the percentage in the reference community, which is the 
county within which a town or census tract is located. As indicated in Table 3.12.17, the American Indian 
and Alaska Native population in each county in the SESA is greater than the reference population (State 
of Utah).  

Tables 3.12.18 and 3.12.19 below show identified minority EJ communities in the census tracts and towns 
along the reasonably foreseeable coal haul transportation routes and near the tract. Census tracts and 
towns with higher percentages of minority populations than their respective reference communities are 
underlined. State of Utah minority population levels are included for reference. Reference community 
values are shown in shaded cells. Towns within each census tract are listed in Table 3.12.18 for reference.  
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Table 3.12.18. Minority Percentages in Census Tracts along the Reasonably Foreseeable Coal Haul Route and near the Tract 

 State of Utah Iron County Garfield County Kane County 

Census tract number – Iron County Proper  
(reference community) 

1101 1102 1103 1104 1105 1106 1107. 01 1107. 02 Garfield County Proper 
(reference community) 

3 Kane County Proper 
(reference community) 

1301 

Towns in census tract – – Paragonah, 
Parowan, Summit 

Cedar City, 
Enoch 

Cedar City Cedar City Cedar City Cedar City Cedar City Cedar City – Panguitch, Hatch – Alton 

Hispanic or Latino 13.0% 7.7% 5.5% 7.2% 10.5% 4.8% 11.9% 6.5% 6.2% 6.2% 4.5% 3.3% 3.7% 2.9% 

Black or African American 1.1% 0.5% 0.2% 0.1% 0.3% 1.1% 0.5% 0.7% 0.8% 0.3% 0.4% 0.5% 0.2% 0.2% 

American Indian and Alaska Native 1.2% 2.2% 0.6% 1.6% 1.6% 1.5% 4.6% 2.6% 1.3% 1.5% 1.6% 1.5% 1.5% 2.7% 

Asian or Pacific Islander 2.9% 1.1% 0.4% 0.8% 0.7% 1.2% 0.9% 1.3% 1.5% 1.5% 1.4% 0.6% 0.4% 0.7% 

Other/Two or More Races 8.7% 5.6% 3.5% 5.2% 7.1% 4.1% 9.1% 2.7% 3.9% 3.4% 2.5% 1.7% 2.2% 2.0% 

Source: U.S. Census Bureau (2013b). 

 

Table 3.12.19. Minority Percentages in Towns along the Reasonably Foreseeable Coal Haul Route and near the Tract 

Minority Percentages State of Utah Iron County Garfield County Kane County 

 – Iron County Proper  
(reference community) 

Cedar City Paragonah Parowan Summit Enoch Garfield County Proper 
(reference community) 

Panguitch Hatch Kane County Proper 
(reference community) 

Alton 

Hispanic or Latino  13.0% 7.7% 7.9% 2.9% 4.8% 8.1% 6.7% 4.5% 3.0% 0.8% 3.7% 5.0% 

Black or African American  1.1% 0.5% 0.7% 0.0% 0.2% 0.0% 0.1% 0.4% 0.7% 0.0% 0.2% 0.0% 

American Indian and Alaska Native  1.2% 2.2% 2.7% 0.2% 0.6% 3.1% 1.6% 1.6% 2.0% 0.0% 1.5% 2.5% 

Asian or Pacific Islander 2.9% 1.1% 1.2% 0.2% 0.2% 0.0% 0.9% 1.4% 0.5% 0.8% 0.4% 2.5% 

Other/Two or More Races 8.7% 5.6% 6.0% 3.0% 2.3% 4.4% 4.7% 2.5% 1.6% 0.8% 2.2% 5.9% 

Source: U.S. Census Bureau (2013b). 
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Tables 3.12.18 and 3.12.19 show several minority populations at the census tract or town scale that 
exceed that of their respective counties, and were therefore identified as EJ communities. In Garfield 
County, EJ communities were identified in census tract 3 and Panguitch due to minority population 
percentages of African American, American Indian and Alaska Native, and Asian/Pacific Islander groups 
that exceed the county levels. Iron County has multiple minority populations exceeding county levels in 
both Cedar City and Summit, in addition to the following census tracts: 1103, 1004, 1005, 1106, 1107.01, 
and 1107.02 (see Tables 3.12.18 and 3.12.19). In the Town of Alton, all minority group population 
percentages except African Americans exceed Kane County levels. Impacts analyses are carried forward 
in Chapter 4 to address resource impacts to identified EJ communities. 

3.12.4.4 NATIVE AMERICAN BASELINE HEALTH DATA 

According to Utah Office of Public Health Assessment (2005), Utah’s American Indian/Alaska Natives 
population suffers disproportionally from the prevalence of chronic diseases or conditions such as arthritis, 
asthma, coronary heart disease, diabetes, and poor mental health, as outlined for specific conditions in Table 
3.12.20.  

Table 3.12.20. Native American Baseline Health Statistics for Utah 

Chronic Disease or Condition*  Utah American 
Indian/Alaska Natives 

All Utahns Disparity 

Arthritis 32.2% 23.8% + 8.4% 

Asthma 11.4% 5.5% + 5.9% 

Coronary heart disease 8.7% 4.5% + 3.3% 

Diabetes 8.0% 4.5% + 3.5% 

Poor mental health 22.9% 15% + 7.9% 

Source: Utah Department of Health (2005, 2009).  

* Prevalence, not deaths from, which is a different statistic available only for diabetes and coronary heart disease. 

Table 3.12.20 shows that Utah American Indian/Alaska Natives suffer disparities in incidence of chronic 
diseases and conditions within their population as compared to the greater population of Utah; this disparity 
ranges from over 3% for coronary heart disease and diabetes, to nearly 6% higher rates of asthma, and finally 
an approximately 8% and 8.5% increase in poor mental health and arthritis, respectively (Utah Department of 
Health 2005).  
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3.13 Soils 
The analysis area for soils is the tract and the reasonably foreseeable coal haul transportation route. Soils are 
the medium for plant growth and provide nourishment for nearly all terrestrial organisms. They support a 
number of vegetation and animal communities in the Alton Coal Tract. The following section describes the 
soils that occur in the tract, as categorized by the soil survey conducted as part of the 1987 UII PAP (UII 
1987b). The soil conditions described below are shown on Maps 3.13 and 3.14. Soils in the tract are derived 
primarily from sedimentary geologic deposits that occur throughout the region, including the Tropic Shale 
(61% of the tract) and Dakota Sandstone (16% of the tract) deposits (UII 1987b). A variety of soil types exists 
in the tract, including highly saline and highly erodible soils (UII 1987b). Soils that are highly saline, highly 
erodible, and have low water-holding capacity (drought intolerant) may be especially vulnerable to impacts 
and may be harder to reclaim or restore after disturbance. Biological soil crusts are unambiguously effective in 
reducing wind and water erosion of the soil surface (BLM 2011b). Disturbance of biological soil crusts affects 
most soils, but depending on the type of soil and biotic community, some are affected more than others. 

Soils along the reasonably foreseeable coal haul transportation route are similar to the soils found in the 
tract, derived primarily from sedimentary geologic deposits such as Tropic Shale and Dakota Sandstone. 
Soils within a 100-foot buffer of the reasonably foreseeable coal haul transportation route are affected by 
current vehicle traffic along this route. The deposition of road dust and vehicle exhaust can affect the 
chemical composition of soils over time, affecting soil productivity. 

3.13.1 Sensitive Soils 
Sensitive soils have characteristics that make them more susceptible to impacts or more difficult to restore 
or reclaim after disturbance. These characteristics consist of moderate to high salinity, low nutrient levels, 
high runoff potential, and limitations to grazing, susceptibility to high wind or water erosion; or occurring 
on very steep slopes that are more susceptible to erosion. In this EIS, a sensitive soils designation refers to 
highly erodible soils, saline soils, drought intolerant soils, sodic soils, shallow soils (limited rooting depth), 
alkaline soils, and biological soil crusts. Sensitive soils are difficult to reclaim or restore, and once disturbed, 
the impact is usually long term. Table 3.13.1 shows the risk factors used to determine the sensitivity of soil 
units mapped for the UII PAP in 1987 (UII 1987b). The table shows the specific factors used to determine 
the risk of rehabilitation restrictions for soils in the tract. Table 3.13.2 shows the number of acres in the tract 
that are at risk for restricted soil rehabilitation due to a number of restrictive soil features. 
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Table 3.13.1. Soil Rehabilitation Restrictions and Reclamation Risks 

Factors High Risk Moderate Risk Low Risk Restrictive Feature 

Erodibility 

Water erosion hazard (from 1987 survey)* High Moderate Slight to Moderate Water erosion hazard 

Limits on Reclamation 

Available water capacity (inches)† < 4 4–6 > 6 Droughty soils 

Salinity‡ (mmhos/cm; surface layer)¥ > 16 8–16 < 8 Excess salt 

Sodium adsorption ratio§ (surface layer)¥ > 13 4–13 < 4 Excess sodium 

Depth to C horizon (inches)¥ < 10 10–20 > 20 Rooting depth 

Alkalinity (pH of surface layer)¥ > 9.0 7.8–8.9 < 7.8 Excess alkalinity 
* Water erosion hazard was rated for bare soil areas based on inherent soil characteristics, such as texture, permeability, soil aggregate stability, and 
strength of soil structure. 
† Maximum value for the range of available water capacity for the soil layer given as inches of water per 36 inches of soil.  
‡ Maximum value for the range in soil salinity; mmhos/cm is the units of millimhos per centimeter and is a measure of electrical conductivity that is used to 
describe soil salinity.  
¥ Draft parameters developed by the BLM's National Science and Technology Center, Soil Survey Geographic database (SSURGO) soils mapping. 
§ Maximum value for the range in sodium adsorption ratio; sodium adsorption ratio is a measure of the ratio of the sodium to the calcium and magnesium in 
a soil. 

 

Table 3.13.2. Acres (and percentage) of the Alton Coal Tract At Risk of Restricted Soil Rehabilitation  

Restrictive Feature High Risk Moderate Risk Low Risk 

Erodibility 

Water erosion hazard 843 
(23.6%) 

2,515 
(70.3%) 

218 
(6.1%) 

Limits on Reclamation 

Droughty soils 627  
(17.5%) 

182 
(5.1%) 

2,768 
(77.4%) 

Excess salt 0 
(0.0%) 

0 
(0.0%) 

3,577 
(100.0%) 

Excess sodium 4 
(0.1%) 

0 
(0.0%) 

3,498 
(97.8%) 

Rooting depth (shallow soils) 2,872 
(80.3%) 

693 
(19.4%) 

12 
(0.3%) 

Excess alkalinity 0 
(0.0%) 

416 
(11.6%) 

3,161 
(88.4%) 

Notes: Because some soil units had missing data, risk factors may not total to 100% of the tract acreage. 

3.13.1.1 WATER-EROSIVE SOILS 

Water-erosive soils have naturally high rates of erosion; however, the erosion rates are easily accelerated 
by surface-disturbing activities. In all, 843 acres of soils with a high risk of erodibility occur on the tract 
(23.6% of the tract). Soils with a moderate risk of erodibility occur on 2,515 acres or 70.3% of the tract. 
Soils with a low risk of erodibility occur on 218 acres or 6.1% of the tract. A soil’s potential for water 
erosion was estimated based on inherent soil characteristics such as soil texture, permeability, aggregate 
stability, and the strength of the soil structure (UII 1987b). Observations of erosion in mapped soil units 
were also used to determine their risk for erosion. Accelerated erosion forms rills and gullies, and can 
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contribute to excess sedimentation in streams and reservoirs. In addition, erosion reduces natural 
revegetation and the effectiveness of vegetation restoration efforts by removing topsoil, washing away 
plant seeds and propagules, and burying or damaging existing plants.  

3.13.1.2 DROUGHT-INTOLERANT SOILS 

Certain soil types are more sensitive to negative impacts during drought conditions. A number of soil 
units on the tract have a low available water capacity due to soil structure and composition (UII 1987b); 
thus, these high risk soils and their associated vegetation may be severely affected by drought. Severe 
drought may adversely affect the production of perennial vegetation. Soils at high risk for poor 
reclamation occur over 627 acres, or 17.5%, of the tract. Areas at moderate risk occur over an additional 
182 acres, or 5.1% of the tract. Areas with a low risk occur over 2,768 acres, or 77.4% of the tract. 

3.13.1.3 SALINE SOILS 

Soil salinity can influence the downstream effects of erosion and the reclamation potential of an area's 
soils. Highly saline soils limit the diversity of vegetation species that can be established on a site, and at 
very high levels, they may inhibit the establishment of even halophytic (salt-loving) plants. Erosion of 
saline soils impacts the water quality of downstream watersheds. Highly saline soils are soils with 
electrical conductivity levels of greater than 16 millimhos per centimeter (mmhos/cm). Moderately saline 
soils fall between 8 and 16 mmhos/cm. The tract contains only soils with electrical conductivity levels of 
less than 8 mmhos/cm, or low salinity.  

3.13.1.4 SODIC SOILS 

High sodium levels can affect the reclamation potential of disturbed soils by inhibiting the establishment 
of vegetation. Four acres (or 0.1%) of the Alton Coal Tract are highly sodic, or have a sodium adsorption 
ratio of greater than 13 mmhos/cm. The rest of the tract has a low risk of sodic soils, or a sodium 
adsorption ratio of less than 4 mmhos/cm.  

3.13.1.5 SHALLOW SOILS 

A shallow topsoil layer (or A horizon) limits a plant’s ability to root deeply. It may inhibit an area's 
restoration potential because of its limited depth, water holding capacity, and nutrients available for plant 
establishment. Rooting depth, or depth to the C horizon of the soil, affects restoration potential because 
plant root growth does not occur below the upper (A and B) soil horizons. The C horizon of the soil is 
characterized by unweathered parent material and generally does not support the biological activity 
necessary for soil development. It is assumed for this analysis that soils with an A horizon of less than 10 
inches are at high risk for poor reclamation (based on draft parameters developed by the BLM's National 
Science and Technology Center). These soils occur over 2,872 acres, or 80.3%, of the tract. Areas at 
moderate risk (or with a rooting depth of 10–20 inches) occur over an additional 693 acres, or 19.4% of the 
tract. Areas with a low risk (a rooting depth greater than 20 inches) occur over 12 acres, or 0.3% of the tract. 

3.13.1.6 ALKALINE SOILS 

Alkalinity refers to soil pH. High pH, or an alkaline condition, generally limits a plant’s ability to 
establish itself. A number of soil units on the tract are moderately alkaline (UII 1987b). Approximately 
416 acres of the tract have moderately alkaline conditions (11.6%), and 3,161 acres (88.4%) have a low 
risk of reclamation restriction due to alkalinity. 
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3.13.1.7 BIOLOGICAL SOIL CRUSTS 

Some of the dominant vegetative communities in the tract, such as pinyon-juniper and sagebrush 
communities, have evolved with the presence of biological soil crusts. Biological soil crusts are made up 
of mats or filaments of cyanobacteria, lichens, and mosses. Development of biological soil crust is 
strongly influenced by soil texture, soil chemistry, and soil depth. Crusts are more developed in shallow, 
sandy, nonsaline soils. Biological soil crusts play a major role in reducing water and wind erosion and in 
preventing the establishment of invasive annual grasses (BLM 2011b). They fix atmospheric nitrogen and 
carbon, retain soil moisture, and provide surface cover. Crust composition and level of abundance can be 
used to determine the ecological history and condition of a site (BLM 2011b).  

Loss of biological soil crust leads to reduced soil productivity, decreased plant cover and vigor, and 
increased wind and water erosion. Severity, size, frequency, and timing of a surface-disturbing activity 
affect the degree of impacts to biological soil crusts, as well as vascular plant community structure, 
adjoining substrate condition, inoculation material availability, and climate during and after a disturbance. 
Fine-textured soils have faster crust recovery rates than coarse-textured soils (BLM 2011b). In the 
scientific literature, recovery rates have ranged widely (two to more than 3,800 years) and either appear to 
show no pattern or often appear contradictory. However, general recovery times can be predicted for soil 
crusts in different environments. During studies on the Colorado Plateau, cyanobacterial cover has 
recovered within 14–34 years (BLM 2011b). Assuming adjoining soils are stable and rainfall is average, 
recovery rates for lichen cover in southern Utah have been estimated at a minimum of 45 years, whereas 
recovery of moss cover was estimated at 250 years (Belnap et al. 1997). The distribution of soil crusts in 
the tract is unknown. Approximately 1,430 acres (40.2%) of the tract have soils associated with pinyon-
juniper vegetation, which is often associated with biological soil crusts. An additional 1,609 acres 
(45.0%) of the tract have soils associated with sagebrush, which is also associated with soil crusts.  

The inoculation of biological soil crusts is used to speed up the recovery of biological soil crusts and soil 
reclamation. Recent scientific research has involved field testing of the inoculation of reclaimed soils with 
biological soil crusts (improved with sand barriers) over a three-year time period. Results show that 
cyanobacterial and algal cover climbed up to 48.5%, and 14 cyanobacterial and algal species were 
identified at the end of the inoculation experiment (W. Wang et al. 2009). In addition, biological crusts’ 
thickness, compressive strength, and chlorophyll a content increased with inoculation time over three 
years; moss species appeared in the second year; cyanobacterial inoculation increased organic carbon and 
total nitrogen of the soil; and total salt, calcium carbonate, and electrical conductivity in the soil also 
increased after inoculation (W. Wang et al. 2009). The study concludes that cyanobacterial inoculation 
would be a suitable and effective technique to recover biological soil crusts, and may further restore the 
ecological system.  
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3.14 Transportation 
3.14.1 Regional Overview 
The transportation analysis area is the tract and reasonably foreseeable coal haul transportation route. 
Existing vehicle traffic in and near the tract and reasonably foreseeable coal haul transportation route 
consists of local residents; tourists to Bryce Canyon National Park, the Dixie National Forest, and public 
lands; and commercial truck traffic. Transportation infrastructure associated with the tract and reasonably 
foreseeable coal haul transportation route would include numerous unimproved, dirt access roads and 
two-track trails, KFO Route 116, US-89, SR-20, I-15, and SR-56. The Union Pacific Railroad 21-mile 
branch to the Salt Lake City-Los Angeles line is west of Cedar City, Utah. It is the nearest railroad facility 
to the tract. Current transportation facilities along the coal truck haul route can be found in Appendix H.  

3.14.2 Existing Traffic Conditions on the Reasonably Foreseeable 
Coal Haul Transportation Route 

Existing traffic conditions for both roadways and intersections along the reasonably foreseeable coal haul 
transportation route are quantified using a level of service (LOS) measurement. LOS is a measure of the 
quality of service on transportation infrastructure and generally indicates the level of traffic congestion. 
LOS on two-lane highways is a reflection of traffic flow conditions, average speed, and average time 
spent following other vehicles. LOS at intersections reflects the amount of congestion and delay 
experienced by motorists at intersections. LOS is rated on a scale of A (the best) to F (the worst). LOS-A 
on roadways occurs where traffic flows are at or above posted speed limits and where drivers have 
complete mobility between lanes. LOS-A at intersections occurs when drivers take less than 10 seconds to 
pass through an intersection. LOS-F occurs when the vehicle traffic flow exceeds the road segment 
capacity (Fehr & Peers Transportation Consultants 2013). Table 3.14.1 includes a description of LOS-A 
through LOS-F (Fehr & Peers Transportation Consultants 2013). 

Table 3.14.1. Intersection Level of Service Descriptions 

LOS Description of Traffic Conditions 

A Free Flow/Insignificant Delay 
Extremely favorable progression. Individual users are virtually unaffected by others in the traffic stream. 

B Stable Operations/Minimum Delays 
Good progression. The presence of other users in the traffic stream becomes noticeable. 

C Stable Operations/Acceptable Delays 
Fair progression. The operation of individual users is affected by interactions with others in the traffic stream. 

D Approaching Unstable Flows/Tolerable Delays 
Marginal progression. Operating conditions are noticeably more constrained. 

E Unstable Operations/Significant Delays Can Occur 
Poor progression. Operating conditions are at or near capacity. 

F Forced Flows/Unpredictable Flows/Excessive Delays 
Unacceptable progression with forced or breakdown of operating conditions. 

Source: Fehr & Peers Transportation Consultants (2013). 
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KFO Route 116 is the main graded dirt road that travels north–south through the tract. It becomes a 
paved, two-lane road from the town of Alton west to US-89. LOS data are not available for KFO Route 
116. US-89 is a north–south highway that passes through the towns of Hatch and Panguitch. Most of US-
89 is a two-lane highway, with passing lanes on steep climbs and a four-lane section in Panguitch. The 
speed limit is posted at 65 miles per hour (mph) in the area of analysis, except in Hatch and Panguitch 
where it is reduced to 40 mph, and 35 mph, respectively. Four of the intersections in the transportation 
area of analysis occur on US-89 at SR-14, SR-12, south of SR-20, and SR-20. SR-12 is the main access 
road from US-89 east to Red Canyon (in the Dixie National Forest) and to Bryce Canyon National Park. 
None of these intersections have traffic signals. 

SR-20 is an east–west state road that connects US-89 and I-15. SR-20 is a paved, two-lane road with a 
climbing lane on steep sections approaching the summit. The speed limit is posted at 60 mph from the 
junction with US-89 to the steep upgrade, 35 mph climbing the upgrade to the summit, and back to 65 
mph from the summit to I-15.  

I-15 is a four-lane, divided, interstate freeway that runs north–south through Utah. Along the reasonably 
foreseeable coal haul transportation route, I-15 has posted speed limits of 75 mph from SR-20 to Cedar 
City. 

SR-56 is an east–west state road from Cedar City to the Nevada state line. SR-56 varies from four lanes 
through Cedar City to two lanes outside the city. The only intersection with a traffic signal along the 
reasonably foreseeable coal haul transportation route occurs at I-15 and SR-56. SR-56 has a posted speed 
limit of 45 mph on the reasonably foreseeable coal haul transportation route. 

Existing conditions along the reasonably foreseeable coal haul transportation route consist of low 
volumes of traffic generally moving at free-flow speeds. Haul route segments along US-89 and SR-20 
operate at LOS-C or better during weekday and weekend traffic in both directions. LOS-C occurs on 
roadways at or below capacity where posted speed limits are easily maintained, but the ability to pass or 
change lanes is not always assured. The existing LOS along the directional segments of I-15 and SR-56 
was not measured as part of the Fehr and Peers study (Fehr & Peers Transportation Consultants 2013).  

Existing conditions at intersections along the reasonably foreseeable coal haul transportation route include 
low delays per vehicle and little to no congestion. The four unsignalized intersections along US-89 
operate at LOS-A during peak morning and peak evening hours. Although LOS was not measured on 
directional segments of I-15 and SR-56, the signalized intersection at SR-56 and I-15 operates at LOS-C 
or better during peak morning and peak evening hours (Fehr & Peers Transportation Consultants 2013).  

A 2003–2005 study of vehicle accidents across the reasonably foreseeable coal haul transportation route 
was prepared by UDOT (Fehr & Peers Transportation Consultants 2013). The study generated a three-
year crash history for US-89, SR-20, I-15, and SR-56. The study shows that the predominant crash type 
across all four segments is the single vehicle, accounting for 81.2% of accidents along US-89, 86.1% of 
all accidents along US-20, 77.6% of all accidents along I-15, and 48.3% of all accidents along SR-56. 
Single-vehicle accidents along the haul route were wildlife or domestic animal related, or involved drivers 
running off the road because of excessive speed, weather, falling asleep, and driving under the influence. 
Most multi-vehicle accidents involved rear-end crashes from following too closely, and sideswipe crashes 
from attempting to pass under unsafe conditions (Fehr & Peers Transportation Consultants 2013). 
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3.15 Vegetation 
3.15.1 Regional Overview 

The analysis area for vegetation is the tract, reasonably foreseeable coal haul transportation route, and the 
area immediately adjacent to the tract and transportation route, because the potential impacts to vegetation 
from the proposed pit disturbance, facilities construction, coal hauling, and road relocation are not 
expected to extend beyond this area. Kane County is in the Colorado Plateau Semidesert Province 
(USFWS 1996) of south-central Utah. The Alton Coal Tract occurs in the semiarid foothills of this 
ecoregion (Woods et al. 2001b). Vegetation communities on the tract are typical of what is found in the 
surrounding Colorado Plateau region, namely pinyon-juniper woodlands, sagebrush shrublands, and 
mountain brush communities. Details of vegetation communities in the tract are presented in the sections 
below. Sources followed for identifying the scientific nomenclature in this section include the U.S 
Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) PLANTS Database 
(NRCS 2013) and Welsh et al. (2003).  

Mean annual precipitation in the town of Alton was approximately 16.7 inches from 1915 to 2013, and 
mean annual maximum temperature for this same period was 60.0°F (WRCC 2013). The Colorado 
Plateau province receives precipitation in a bimodal pattern; precipitation occurs in the form of snow 
during the winter months and in the form of monsoonal storms in late summer (West et al. 2000). The 
Alton area also receives its annual precipitation in a bimodal pattern (WRCC 2006). The climate of the 
Colorado Plateau supports plant species that are physiologically adapted to withstand drought and heat, 
such as through leaf texture, surface-area, and specialized photosynthetic processes (Willson et al. 2008). 

Vegetation on public lands in the tract is managed by the BLM in accordance with the KFO RMP (BLM 
2008b). Vegetation treatment and management on public lands would provide measures to maintain or 
improve the overall health of vegetation communities (BLM 2008b). Specific management for vegetation 
would target forests and woodlands, uplands, and riparian and wetland communities through 
implementation of controls on noxious and invasive weed species and application of Standards for 
Rangeland Health and Guidelines for Grazing Management on BLM Lands in Utah (BLM 1997). 
Vegetation treatments would consist of prescribed fire, mechanical, chemical and biological treatments, 
woodland product removal, and wildland fire.  

Vegetation communities along the reasonably foreseeable coal haul transportation route are similar to the 
vegetation communities found in the tract. Vegetation within a 100-foot buffer of the reasonably 
foreseeable coal haul transportation route is affected by current vehicle traffic along this route. Road dust 
and vehicle exhaust inhibit stomatal function and photosynthesis (Hirano et al. 1995), and therefore 
impact overall plant health. 

3.15.2 Vegetation Communities in the Tract 

The analysis area for vegetation is the tract, because the potential impacts from proposed mining 
activities, including surface disturbance from pit disturbance, facilities construction, and road relocation, 
would be limited to the tract. The analysis area also includes the reasonably foreseeable coal haul 
transportation route, because road dust, coal dust, and vehicle dust have the potential to affect vegetation 
near the route. Vegetation communities in the tract are pinyon-juniper woodland, mountain brush, 
meadow, rabbitbrush, riparian, sagebrush/grassland, and sagebrush/grassland (treated) (USFWS 1996). 
Pinyon-juniper woodlands include transition zones between this and other communities; pinyon-
juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush 
combinations also occur under this heading. Agricultural meadows and pastures on private surface lands 
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are also found in the tract. Ecologists surveyed the tract in fall of 2007 to determine the specific locations 
and acreages of these communities (Table 3.15.1; Map 3.15). The tract had also been previously surveyed 
by Mt. Nebo Scientific in 2007. Descriptions of these vegetation communities and lists of dominant 
species are presented in the sections below. 

Table 3.15.1. Vegetation Community Acreages in the Alton Coal Tract 

Vegetation Community Acres Percentage of the Tract* 

Pinyon-juniper woodland 1,430.0 40.2% 

Pinyon-juniper/mountain brush 438.8 – 

Pinyon-juniper/sagebrush 506.0 – 

Pinyon-juniper/sagebrush/mountain brush 485.2 – 

Sagebrush/grassland 860.2 24.1% 

Sagebrush/grassland (treated) † 749.1 20.9% 

Annual and perennial grasses (pasturelands) 324.1 9.1% 

Mountain brush 62.8 1.8% 

Meadow 62.8 1.8% 

Irrigated wet meadow wetland 31.6 – 

Riparian 55.3 1.5% 

Riparian wet meadow wetland 18.5 – 

Mixed riparian scrub-shrub/wet meadow wetland 3.8 – 

Rabbitbrush 10.7 0.3% 

Total 3,555.0 99.4% 

* Unvegetated areas consist of 4.1 acres of open water and 17.4 acres of roads, or approximately 0.6% of 3,576.6 acres in the tract. 
† Mechanically treated to remove encroaching pinyon pine and Utah juniper and seeded to restore forb and grass cover. 

3.15.2.1 PINYON-JUNIPER WOODLAND  

Pinyon-juniper woodland (1,430 acres) accounts for the greatest percentage of land in the tract (40%). For the 
purposes of the reconnaissance surveys, all vegetation communities with pinyon pine (Pinus edulis) or Utah 
juniper (Juniperus osteosperma) trees as a dominant component of the overstory are considered to belong to 
the pinyon-juniper woodland community or one of its combinations (i.e., pinyon-juniper/mountain brush, 
pinyon-juniper/sagebrush, or pinyon-juniper/sagebrush/mountain brush). The pinyon-juniper woodland 
community discussed here is also identified as the Colorado Plateau Pinyon-Juniper Woodland cover class in 
the SWReGAP land cover database (Lowry et al. 2007).  

Understory species in pinyon-juniper woodlands include shrubs, grasses, and forbs that are also commonly 
found in other vegetation communities in the tract. Shrub species include black sagebrush (Artemisia nova), 
Gambel oak (Quercus gambelii), Utah serviceberry (Amelanchier utahensis), alder-leaf mountain mahogany 
(Cercocarpus montanus), wild crab apple (Peraphyllum ramosissimum), antelope bitterbrush 
(Purshia tridentata), broom snakeweed (Gutierrezia sarothrae), and snowberry (Symphoricarpos oreophilus). 
Grass and forb species include slender wheatgrass (Elymus trachycaulus), daisy (Erigeron spp.), buckwheat 
(Eriogonum spp.), and fescue (Festuca spp.). Cacti species include prickly pear (Opuntia spp.) and 
echinocactus (Echinocereus spp.).  

3-93 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 3. Affected Environment 
3.15 Vegetation 

3.15.2.2 MOUNTAIN BRUSH  

Mountain brush accounts for 62.8 acres (1.8%) of land in the tract and occurs mainly in ravines and 
hillsides. Gambel oak is the dominant overstory species in this community. The mountain brush 
community discussed here is also identified as the Rocky Mountain Gambel Oak-Mixed Montane 
Shrubland cover class in the SWReGAP land cover database (Lowry et al. 2007). Understory shrubs 
identified in this community are black sagebrush, big sagebrush (Artemisia tridentata), basin big 
sagebrush (Artemisia tridentata ssp. tridentata), mountain big sagebrush (Artemisia tridentata ssp. 
vaseyana), rubber rabbitbrush (Ericameria nauseosa), Utah juniper, Rocky Mountain juniper (Juniperus 
scopulorum), pinyon pine, antelope bitterbrush, Woods’ rose (Rosa woodsii), and snowberry. Grass and 
forb species in this community are crested wheatgrass (Agropyron cristatum), smooth brome (Bromus 
inermis), Kentucky bluegrass (Poa pratensis), and prickly pear cactus (Opuntia spp.).  

3.15.2.3 ANNUAL AND PERENNIAL GRASSES  

Agriculture is practiced, or has historically been practiced, on 324 acres (9.1%) of private surface land in 
the north half of the tract. This portion of the tract is classified as Agriculture by SWReGAP (Lowry et al. 
2007), but it is a mixture of agricultural grasses and native grasses, forbs, and shrubs. Plant species 
identified in the annual and perennial grasses community are crested wheatgrass, black sagebrush, 
California brome (Bromus carinatus), smooth brome, thistle (Cirsium spp.), rubber rabbitbrush, 
orchardgrass (Dactylis glomerata), intermediate wheatgrass (Thinopyrum intermedium), slender 
wheatgrass, Russian wheatgrass (Thinopyrum junceiforme), curlycup gumweed (Grindelia squarrosa), 
broom snakeweed, and Indian ricegrass (Achnatherum hymenoides). Wheatgrasses (Elymus spp.) and 
crested wheatgrass were the dominant plants encountered during reconnaissance surveys. 

3.15.2.4 MEADOW  

The meadow vegetation community accounts for 62.8 acres (1.8%) of land near the north end of the tract. 
This portion of the tract is also classified as Agriculture by SWReGAP (Lowry et al. 2007), because the 
land was historically or is currently used for agricultural purposes. Vegetation in the meadow community 
consists of hydrophytic (water-loving) plants such as wiregrass (Juncus arcticus), small-wing sedge 
(Carex microptera), Missouri iris (Iris missouriensis), foxtail barley (Hordeum jubatum), and seaside 
arrowgrass (Triglochin maritima). Canada thistle (Cirsium arvense), a Utah state-listed noxious weed, is 
also in this vegetation community. 

Runoff from irrigated agricultural fields in the northwest part of the tract has produced wet meadow 
conditions in large portions of the meadow vegetation community. A preliminary JD was issued in 
November 2012, identifying the potential limits of existing wetlands, streams, and other water bodies in 
the tract that may be subject to the USACE’s regulatory jurisdiction under the CWA. The preliminary JD 
identified approximately 54 acres of wetlands (USACE 2012a). These wetlands were classified into three 
habitat types. Approximately 31.6 acres were classified as irrigated wet meadow wetlands; 18.5 acres 
were classified as riparian wet meadow wetlands; and the remaining 3.8 acres were classified as mixed 
riparian scrub-shrub/wet meadow wetlands (Frontier Corporation USA 2012). 

3.15.2.5 RABBITBRUSH  

The rabbitbrush vegetation community occurs on 10.7 acres (0.3%) of the tract. This community is 
similar in structure and vegetative composition to the sagebrush/grassland vegetation community but also 
includes four-wing saltbush (Atriplex canescens) and a greater concentration of rubber rabbitbrush. This 
community occurs adjacent to riparian communities in the tract, and is classified as Rocky Mountain 
Lower Montane Riparian Woodland and Shrubland by SWReGAP (Lowry et al. 2007). 
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3.15.2.6 RIPARIAN  

This vegetation community accounts for 55.3 acres of land along streams in the tract, and is classified as 
Rocky Mountain Lower Montane Riparian Woodland and Shrubland by SWReGAP (Lowry et al. 2007). 
The riparian community represents 1.5% of the total land in the tract. It includes approximately 18.5 acres 
of riparian wet meadow wetlands and 3.8 acres of mixed riparian scrub-shrub/wet meadow wetlands 
(Frontier Corporation USA 2012). Species such as willows (Salix spp.), cottonwoods (Populus spp.), 
Russian olive (Elaeagnus angustifolia), and tamarisk (Tamarix spp.) occur in the overstory of the tract’s 
riparian communities. Understory species include wiregrass and saltgrass (Distichlis spicata) and weedy 
species such as curlycup gumweed and broom snakeweed (SWCA 2007a). A portion of the understory is 
disturbed (SWCA 2007a). 

3.15.2.7 SAGEBRUSH/GRASSLAND  

The sagebrush/grassland vegetation community accounts for 860.2 acres (24.1%) of land in the tract. This 
vegetation community includes areas classified by SWReGAP as Colorado Plateau Mixed Low 
Sagebrush Shrubland, Inter-Mountain Basins Big Sagebrush Shrubland, and Inter-Mountain Basins 
Montane Sagebrush Steppe (Lowry et al. 2007). Black sagebrush is the dominant shrub species in this 
community, with some big sagebrush and rabbitbrush plants also in the shrub layer. A few small Utah 
junipers and pinyon pines are occasional components of this community. Understory species include 
crested wheatgrass, California brome, cheatgrass, foxtail barley, thistle, slender wheatgrass, western 
wheatgrass (Pascopyrum smithii), Sandberg bluegrass (Poa secunda), broom snakeweed, Palmer’s 
penstemon (Penstemon palmeri), and tall tumblemustard (Sisymbrium altissimum).  

3.15.2.8 SAGEBRUSH/GRASSLAND (TREATED)  

This vegetation community accounts for 749.1 acres (20.9%) in the tract. Dominant species are similar to 
those identified in the sagebrush/grassland vegetation community and include black sagebrush, big 
sagebrush, and rubber rabbitbrush in the shrub stratum. SWReGAP identifies this community as Recently 
Chained Pinyon-Juniper Areas (Lowry et al. 2007). Utah juniper, pinyon pine, and Gambel oak are also 
present in this community, although these species are not dominant. Understory species in this 
community are broom snakeweed, Russian wildrye (Psathyrostachys juncea), slender wheatgrass, thistles, 
cheatgrass, California brome, Palmer’s penstemon, crested wheatgrass, and yarrow (Achillea millefolium).  

The ground in this community is covered partially with chipped remnants of Utah juniper and pinyon pine 
trees. Because the quality of sagebrush habitats has been reduced due to pinyon-juniper encroachment and 
loss of understory forbs and grasses, the BLM removed these trees during prescription fuels treatments in fall 
2005, chipped them on-site, and broadcasted them over the immediate area (Frey et al. 2008; Gubler 2008). 
Ninety-nine percent of pinyon-juniper trees on 1,700 acres in the Alton–Sink Valley area were removed, and 
the treated area was seeded with forbs and grasses to restore sagebrush steppe habitat (Frey et al. 2008). 

3.15.3 At-Risk Habitat Types 
The UDWR has identified at-risk habitat types and identified priority wildlife habitats based on factors 
such as abundance, degree of threat, and trends in abundance. The UDWR at-risk habitat types include 
several habitat types present in the tract: montane riparian (riparian), montane shrub (mountain shrub), 
and sagebrush steppe (the sagebrush steppe component of sagebrush/grassland). According to the UDWR, 
montane riparian habitat is very rare in the state (0.2% of total land cover), with approximately 60%–79% 
of remaining habitat currently impacted, and a definite decreasing trend (UDWR 2005). There may be 
portions of riparian habitat of high value in the tract, but the presence of invasive riparian species such as 
tamarisk and Russian olive suggests that this cover type is not pristine. Montane shrub habitat is also rare 
(1.3% of total land cover), with approximately 40%–59% of remaining habitat currently impacted, and a 
possible decreasing trend. Montane shrub (mountain brush) cover in the tract consists of small parcels 
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dominated by Gambel oak. Although sagebrush steppe habitat is common (13.4% of total land cover), 
approximately 60%–79% of remaining habitat is currently impacted, and there is a definite decreasing 
trend. Several wet meadow and grassland cover types are also identified by UDWR (2005)as rare, priority 
habitat types, but these habitat types are not present in the tract. The meadow and annual and perennial 
grass cover types in the tract are both agricultural cover types that are not the rare habitats identified by 
UDWR (2005), even though they have value for local wildlife.  

3.15.4 Invasive and Noxious Weeds 
All non-native plant species identified during 2007 field reconnaissance surveys are listed in Table 3.15.2. This 
list includes invasive, noxious, and introduced weed species. Most of these species occur in disturbed sites 
such as private annual and perennial grasses communities and where vegetation treatments have occurred. 

Table 3.15.2. Introduced, Invasive, and Noxious Weed Species Identified in the Alton Coal Tract 

Common Name Scientific Name Status* Location 

Canada thistle Cirsium arvense Noxious Meadow 

Cheatgrass Bromus tectorum Invasive Sagebrush 

Russian olive Elaeagnus angustifolia Invasive Riparian 

Common mullein Verbascum thapsus Invasive Sagebrush/grassland (treated) 

Crested wheatgrass Agropyron cristatum Introduced Sagebrush and annual and perennial grasses 

Intermediate wheatgrass Thinopyrum 
intermedium 

Introduced Annual and perennial grasses 

Kentucky bluegrass Poa pratensis Native and introduced infra-taxa Sagebrush and mountain brush 

Orchardgrass Dactylis glomerata Introduced Annual and perennial grasses 

Small burnet Sanguisorba minor Introduced Sagebrush/grassland (treated) 

Tall tumblemustard Sisymbrium altissimum Invasive Sagebrush/grassland (treated) 

Tamarisk Tamarix spp. Noxious Riparian 

* Data from USDA (2008); Whitson (1996).  

Introduced species are those that are not native to the lower 48 states. Many of the introduced species on 
this list, such as crested wheatgrass and intermediate wheatgrass, are forage plants brought intentionally 
to the United States for use as livestock feed. The USDA plants database (USDA 2008) was used to 
determine introduced statuses.  

Invasive weeds are mostly introduced plant species that are able to spread faster than neighboring native 
species by being better equipped to take advantage of available water, sunlight, and nutrients. There are 
no federal or state lists of invasive weeds; the text Weeds of the West (Whitson 1996) was used to 
determine invasiveness statuses. Cheatgrass, tall tumblemustard, and common mullein are invasive weeds 
that occur in various communities in the tract. 

Noxious weeds are plant species that have been formally recognized by federal, state, or county governments 
to pose serious risks to the economy of an area. The State of Utah has 19 listed noxious weed species. One of 
the Utah noxious weed species, Canada thistle, has been identified in the tract. A few individuals of this 
species are in the meadow vegetation community in the northwest section of the tract.  
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3.15.5 Special Status Species 
Five federally listed plant species and 16 BLM-listed sensitive plant species are known to occur in Kane 
County, Utah (see Tables 1 and 2 in Appendix I’s plant clearance report). Of these species, only a few are 
known to occur at the elevational range in the tract, and potential habitats are limited. Surveys for suitable 
habitat for special status plant species were conducted in November 2007, August 2008, and September 
2008, and no potential habitats or occurrences of special status plant species have been identified in the 
tract. Because species conservation status and knowledge of distributions have been revised since the 
2008 clearance surveys, an additional special status plant clearance analysis was conducted in 2012 (see 
Appendix I). Only Cronquist’s phacelia (Phacelia cronquistiana; BLM sensitive) was identified as having 
potential to occur in the tract. Surveys of potential habitats for this species were conducted in June 2012, 
and no individuals were found (see Appendix I). Because there are no special status plant species in the 
tract, they are not discussed in Chapter 4. 
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3.16 Water Resources 
The analysis area for water resources is the Kanab Creek watershed/shallow aquifer boundary. The Alton 
Coal Tract is in the upper reaches of the Kanab Creek watershed, a subdrainage to the Colorado River. 
The Kanab Creek watershed drains approximately 1,512,091 acres that include the tract as well as the 
towns of Alton and Kanab, Utah, and Fredonia, Arizona (Map 3.16). The watershed covers an elevation 
range from approximately 2,100 feet at the confluence with the Colorado River to 9,345 feet at the 
headwaters of Kanab Creek, which originates upstream of the tract on the Paunsaugunt Plateau. The tract 
is in an arid region where the average annual precipitation is approximately 12 inches in the lower 
elevations. Precipitation in the Kanab Creek watershed increases with elevation and can exceed 40 inches 
per year in the upper elevations. Most precipitation occurs as snow.  

Groundwater systems in and adjacent to the tract are present in alluvial sediments, the Tropic Shale, and 
the Dakota Formation. Other water-related features that occur in the tract are riparian areas, probable 
wetlands, floodplains, and potential AVFs. 

The reasonably foreseeable transportation route and coal loadout occur primarily in the Upper Virgin 
watershed (adjacent to the East Fork of the Virgin River), the Upper Sevier watershed (Sevier River, 
intersecting drainages, and along Bear Creek), and the Escalante Desert watershed in Iron County. West 
and south of the tract, the Virgin River watershed drains into the Colorado River. North of the tract, the 
Sevier River watershed drains north/northwest into Sevier Lake within the Great Basin.  

3.16.1 Surface-water Resources 
Around the tract, most of the annual runoff volume in streams draining the mountainous areas occurs 
during spring and early summer as a result of snowmelt and precipitation. The highest peak discharge 
commonly occurs during summer monsoonal storm events, which produce short bursts of intense 
precipitation. The total mean annual runoff from the Upper Kanab Creek basin into Arizona is 
approximately 50,000 acre-feet (Cordova 1981). Stream flows generally peak during March, but may vary 
from year to year depending on local weather conditions and yearly snowpack. Summer and early fall 
baseflow is typically much lower than spring conditions, except when infrequent storm-produced flows 
occur. Flows in the lower elevation streams are generally more variable than are flows originating in the 
mountainous region. The flows are influenced by spring lowland snowmelt, as well as rainstorms during 
the remainder of the summer and fall. In areas where stream waters are used for irrigation, water 
diversion from the streams for irrigation also substantially influences stream discharge rates. 

Kanab Creek and two of its tributaries—Lower Robinson Creek and Simpson Hollow Creek—are the 
dominant surface-water features in the tract (Map 3.17). Kanab Creek flows in a south/southwesterly 
direction through the tract and downstream into Arizona. Within the Kanab Creek watershed, the tract is 
in the lower portions of the following three subwatersheds: Lower Robinson Creek, Kanab Creek below 
Reservoir Canyon, and Sink Valley Wash. These three subwatersheds have a combined area of 47,040 
acres. The tract makes up 8% of these three subwatersheds and 0.25% of the entire Kanab Creek 
watershed. Also present is a network of ephemeral washes through which runoff from torrential 
precipitation events and seasonal snowmelt is drained from the land area in the tract. All the ephemeral 
washes in the tract and adjacent area are tributary to Kanab Creek. Although most of the ephemeral 
washes terminate directly into Kanab Creek, the ephemeral washes in the south portion of Block S drain 
into Sink Valley Wash, which flows into Kanab Creek approximately 5.5 miles south of the tract (see 
Map 3.17).  
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The quality of surface waters in and around the tract is variable. The State of Utah has designated the 
following three beneficial uses to the surface waters found in the tract (Kanab Creek downstream from the 
confluence with Reservoir Canyon and Lower Robinson Creek): 1) secondary contact recreation (2B), 2) 
nongame fish and associated food chains (3C), and 3) agricultural water supply (4). Secondary contact 
recreation (2B) refers to uses where full immersion does not occur, such as boating and wading. Waters 
designated for secondary contact recreation are required to maintain low bacteria counts to maintain 
healthy conditions for recreational users. Waters designated for nongame fish and associated food chains 
(3C) are required to exhibit appropriate levels of dissolved oxygen, temperature, pH, and other parameters 
needed to support aquatic life. Waters designated as agricultural water supply (4) (including irrigation and 
livestock watering) are required to be suitable for the irrigation of crops or as water for livestock. As such, 
they are required to meet general surface-water quality criteria for total dissolved solids (TDS), a common 
measure of salinity, and for various metals such as lead and cadmium. 

Water-quality criteria are specific to designated beneficial uses; they include both numeric limits for 
individual pollutants or conditions and narrative descriptions of desired conditions. Section 303(d) of the 
CWA requires each state to submit a list to the EPA every two years identifying waters that fail state 
water-quality standards. The waters identified on the 303(d) list are known as impaired waters. Kanab 
Creek and its tributaries from the state line to the irrigation diversion at the confluence with Reservoir 
Canyon have recently been included on the 303(d) list of impaired waters based on exceedances of the 
1,200 milligrams per liter (mg/L) TDS standard for irrigation water use. Previously, the lower portion of 
Kanab Creek (17.6 miles), from the Utah-Arizona state line north to Four-mile Hollow (13 miles north of 
Kanab) had been included on the 2008 list of impaired waters for exceedances of the TDS standard (1,200 
mg/L for irrigation water use). Table 3.16.1 presents the applicable state water-quality standards for each 
constituent. 

Table 3.16.1. Summary of State of Utah Water Quality Standards 

 State Standard Associated Beneficial Use 

Temperature (degrees Celsius) 27 3C 

pH 6.5–9.0 2B, 3C, 4 

Dissolved oxygen (mg/L) 3.0* 3C 

Total suspended solids (mg/L) None – 

Nitrate and nitrite as N (mg/L) 4.0 2B 

Total phosphorus (mg/L) 0.05† 2B 

TDS (mg/L) 1,200.0 4 

* One-day minimum standard. 
† Threshold value. 

During the initial mine startup construction for the Coal Hollow Mine in December 2010, discharges of 
both surface runoff from the mine area and groundwater intercepted in the mine pit areas to Kanab Creek 
occurred in response to unusually intense precipitation events. At that time, the region experienced the 
10-year, 24-hour precipitation event, followed immediately by the 100-year, 24-hour precipitation event 
the following day (ACD, permit files at DOGM, 2013) (DOGM 2013a). In response to these anomalous 
precipitation events, discharges of surface-water runoff occurred. In response to continued wetness in 
early 2011, water was discharged from the mine’s sedimentation ponds through the permitted UPDES 
discharge points. In the six UPDES discharge events that were monitored in 2011, the TDS 
concentrations of the mine discharge water ranged from 704 to 1,820 mg/L, averaging 1,037 mg/L. The 
discharge rates at the UPDES discharge points during these events ranged from 1.3 gallons per minute 
(gpm) to 15 gpm, averaging 5.4 gpm. The discharges that occurred in 2011 were both surface waters and 
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groundwaters intercepted in the mine pit areas. Under more normal climatic conditions, discharges from 
the Coal Hollow Mine have been infrequent. The Coal Hollow Mine was designed to contain mine waters 
(and to use the water for mine operational uses such as dust suppression) such that discharge to the 
receiving waters would not usually be necessary. There have been no UPDES discharges from the mine 
operation since November 2011. 

3.16.1.1 KANAB CREEK 

3.16.1.1.1 Surface-water Quantity and Use 

Through most of the tract, the main stem of Kanab Creek is categorized in the National Hydrography 
Dataset as a perennial stream that has flow throughout the year. However, observed flow in Kanab Creek 
is highly dependent on climate and upstream water use and has been observed to run very low (less than 
0.1 cubic feet per second [cfs]) through the tract during the summer (Petersen Hydrologic 2007). 
Monitoring of surface-water discharge rates and water quality parameters has occurred at monitoring sites 
SW-1A, SW-1, Kanab at C.R., SW-3, SW-2, and Kanab-L (Petersen Hydrologic 2013). 

Discharge in the upper reaches of Kanab Creek, including tributaries that flow through the tract, is 
generally seasonal. Most of the water in Kanab Creek upstream of the town of Alton is diverted for 
irrigation during much of the year, leaving low flows in Kanab Creek downstream of the town and 
through the tract (see Appendix F). Discharge rates in Kanab Creek in and adjacent to the tract are 
substantially influenced by irrigation diversions of surface water from the creek. Kanab Creek irrigation 
diversions are present in and north of the tract. It is common for Kanab Creek to have little or no 
discharge south of the tract during much of the year. No irrigation diversions on Kanab Creek have been 
identified for a distance of at least 23 miles downstream from the lowermost irrigation diversion in the 
tract, which is just above the confluence of Lower Robinson Creek (Utah Division of Water Rights 2014). 

The closest USGS gaging station to the tract is downstream north of Kanab (Station No. 09403600; see 
Map 3.17). The closest National Climatic Data Center (NCDC) weather station to the tract is south of the 
town of Alton (NCDC Alton Station No. 420086; see Map 3.17). Figure 3.16.1 shows Kanab Creek 
discharge from the USGS gaging station and precipitation recorded at the NCDC Alton Station from July 
2000 to July 2010. Although the precipitation and stream discharge measurements were not taken in the 
tract, they are approximately representative of the relationship between rainfall and stream flow in the 
tract. 
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Figure 3.16.1. Precipitation at NCDC Alton Station No. 420086 and Kanab Creek 
discharge at USGS Station No. 09403600 from July 2000 to July 2010. 

Flow data have been collected by Petersen Hydrologic on a quarterly basis since 2005 at three monitoring 
sites on Kanab Creek. These monitoring sites are, from upstream to downstream, SW-1, SW-3, and SW-
2. Flows have also been collected at a fourth monitoring site (SW-5) on Lower Robinson Creek before it 
enters Kanab Creek (see Map 3.17). Figure 3.16.2 shows the flows measured at each site along Kanab 
Creek between 2005 and 2009; flows entering Kanab Creek from Lower Robinson Creek ranged from 0 
to 0.9 cfs during this period. 
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Figure 3.16.2. Discharge (flow) at Kanab Creek surface-water monitoring sites in the 
Alton Coal Tract, 2005–2009 (DOGM 2014). Distance starts at the first upstream 
monitoring site (SW-1) (Petersen Hydrologic 2007). See Map 3.17 for location of 
monitoring sites. 

Beginning in 2011 and 2012, Petersen Hydrologic (2013) started collecting flow data from several 
additional monitoring sites on Kanab Creek and its tributaries. Sites where flow data were collected 
include (in upstream to downstream sequence) SW-1A, SW-1, Kanab at C.R., SW-3, Kanab-Mid, SW-2, 
and Kanab-L (see Map 3.17). In Figure 3.16.3, the flows measured in Kanab Creek during high-flow 
conditions (March 2013) are plotted. Flows measured during baseflow conditions (September 2012) are 
plotted in Figure 3.16.4. A discharge hydrograph for Kanab Creek as monitored at SW-3 is presented in 
Figure 3.16.5. 

 
Figure 3.16.3. March 2013 Kanab Creek measurements (high-flow conditions). 
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Figure 3.16.4. September 2012 Kanab Creek measurements (low-flow conditions). 

 
Figure 3.16.5. Kanab Creek discharge hydrograph. 

When the creek was measured during high-flow conditions in March 2013, the stream gained by 
approximately 9%, or 0.44 cfs, between SW-1A (discharging at 5.02 cfs) and Kanab at C.R. (discharging 
at 5.46 cfs) (see Figure 3.16.3). Hydrological studies indicate that the modest gain between these two sites 
may be attributable to discharge into the stream channel from saturated alluvial sediments beneath the 
irrigated farming areas that are present between these two sites. Discharges measured at the lower three 
sites (Kanab at C.R., SW-2, and Kanab-L) are very similar (within the flow measurement accuracy) at 
approximately 5.5 cfs. The absence of appreciable variability in the discharge rates measured during high-
flow conditions at the lower three monitoring sites suggests that there is no appreciable interaction 
between surface waters and groundwaters during the high-flow conditions (i.e., the stream neither loses 
water to the groundwater system nor gains water from groundwater discharge to the stream). This 
information also indicates that, during high-flow periods, Kanab Creek derives most of its flow from 
upgradient areas (north and east of the tract). 

When Kanab Creek stream flows were measured during low-flow conditions in late September 2012, the 
flow measured at the upstream location SW-1A (82.8 gpm) was similar to that measured at SW-1 (77.6 
gpm). However, the flow measured at Kanab at C.R. (139 gpm) was greater than that measured at SW-1 
by approximately 61 gpm, representing a 79% increase in the flow. This increase in flow may also be 
attributable to discharge from saturated alluvial sediments beneath the farming areas that are present 
between these two sites. The flow measured at SW-3 (141 gpm) was essentially the same as that 
measured at Kanab at C.R. However, the discharge measured at Kanab-Mid (93 gpm) represents a loss of 
48 gpm. Discharge from Simpson Hollow Creek to Kanab Creek was measured at 30.5 gpm. The 
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discharges measured at the two downstream monitoring sites (SW-2 and Kanab-L) were substantially 
lower, at approximately 16 gpm and 19 gpm, respectively. The decreases in flow between SW-3 and SW-
2 are due to a combination of factors, including 1) irrigation diversions approximately 0.5 mile 
downstream from SW-3, 2) lack of local or regional recharge to the shallow aquifer sufficient to sustain 
baseflow (a losing stream), and 3) loss of water to evapotranspiration. It is common for Kanab Creek to 
have little or no discharge south of the tract during much of the year. Therefore, flows in Kanab Creek at 
the tract’s south boundary are minimal or nonexistent for most of the year. 

The primary uses of surface water in Kanab Creek are irrigation and stock watering. Irrigation around the 
town of Alton makes up the greatest portion of use (see Appendix F). Irrigation in the area is 
predominantly conducted with sprinklers, although some flood irrigation is also used. Flood-irrigated 
lands are found in the Kanab Creek valley near the confluence with Lower Robinson Creek and just south 
of the town of Alton (see Appendix F). During times when irrigation water is not being diverted at 
upstream locations (typically during the winter and early spring months), more substantial surface-water 
flows are present in the drainage (Petersen Hydrologic 2013).  

3.16.1.1.2 Surface-water Quality  

Water quality has been monitored in Kanab Creek at locations upstream, within, and downstream of the 
tract (see Map 3.17). The quality of the water in the creek varies appreciably by season and also by 
location within the area. The TDS concentrations measured in Kanab Creek in and near the tract (2005–
2013) have ranged from 384 to 2,058 mg/L (Petersen Hydrologic 2013). The TDS concentrations in 
Kanab Creek measured approximately 6 miles south of the tract at USGS Station No. 04951830 (1999–
2008) have ranged from 372 to 2,262 mg/L. There are several tributaries to Kanab Creek in and adjacent 
to the tract that discharge water that usually exceeds 2,000 mg/L TDS (Petersen Hydrologic 2013).  

The lowest TDS concentrations measured in Kanab Creek near the tract have usually occurred during 
periods of high flow (Figure 3.16.6). During periods of low flow, higher TDS concentrations are 
commonly observed (Petersen Hydrologic 2013). The TDS concentrations of most groundwaters in and 
adjacent to the tract as well as surface waters that are tributary to Kanab Creek in the area commonly have 
TDS concentrations that are appreciably higher than are waters in Kanab Creek (Petersen Hydrologic 
2013). Consequently, when the amount of discharge in Kanab Creek is large relative to the magnitude of 
local groundwater or surface-water inflow to the creek, the TDS concentrations are lower than when the 
discharge rates in Kanab Creek are low. 
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Figure 3.16.6. TDS concentrations at Kanab Creek. 

Monitoring data indicate that the TDS of surface water in Kanab Creek increases as it flows through the 
tract during both high-flow and low-flow conditions (Petersen Hydrologic 2013). Plots of TDS 
concentrations in Kanab Creek water are presented in Figures 3.16.7 and 3.16.8. During high-flow 
conditions (March 2013), TDS concentrations increased by 156 mg/L (about 40%) from the upstream 
monitoring site SW-1A (384 mg/L) to the downstream monitoring site Kanab-L (540 mg/L). During low-
flow conditions (September 2012), the TDS in the creek increased by 746 mg/L (about 76%) from SW-
1A to Kanab-L. There had been no discharges of mine water from the Coal Hollow Mine in the year prior 
to these monitoring events. 

 
Figure 3.16.7. March 2013 Kanab Creek TDS measurements (high-flow conditions). 
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Figure 3.16.8. September 2012 Kanab Creek TDS measurements (low-flow conditions). 

As Kanab Creek waters flow over the tract, the TDS concentrations in the creek increase, likely in 
response to 1) the inflow of locally derived groundwaters and surface waters with high TDS; 2) the 
dissolution of soluble evaporite minerals present in the rocks and sediments of the streambed and 
streambanks; and 3) evapoconcentration of creek waters, particularly during the warm summertime 
months when the evaporation potential is greatest. In areas where unstable bed and bank conditions result 
in appreciable erosion potential and associated transport of eroded sediment particles into the stream flow, 
the potential for increases in both TDS and suspended solids concentrations in the stream is exacerbated. 

Temperatures measured in Kanab Creek (2005–2013) vary considerably with season. Temperatures near 
0 degrees Celsius (°C) are common during the wintertime months, whereas temperatures as high as 
26.9°C have been measured during the warm summertime months (Petersen Hydrologic 2013). The 
measured pH of water in Kanab Creek has ranged from 7.60 to 8.94. Dissolved oxygen levels measured in 
the creek have ranged from 6.1 to 12.1 mg/L, with the lower values typically occurring during the warm 
summertime months. Total suspended solids (TSS) concentrations have ranged from less than detectable 
levels to a maximum of 3,616 mg/L. The highest measured TSS concentrations generally correlate with 
periods of high discharge rates in the creek (Petersen Hydrologic 2013). Concentrations of nitrate and 
nitrite (as N) are usually low in the creek, with a maximum measured concentration of 2.17 mg/L. 
Concentrations of total phosphorous in Kanab Creek are also usually low (near the lower laboratory 
detection limit), although periodically total phosphorous concentrations exceeding 0.05 mg/L (ranging up 
to 0.18 mg/L) have been measured in Kanab Creek. The State of Utah has established a threshold 
indicator value of 0.05 mg/L total phosphorus concentration in streams and rivers as a trigger for further, 
in-depth assessment of water body condition and needs. This indicator value applies to recreation use in 
the watershed. Total phosphorus exceedances of the designated beneficial use threshold (0.05 mg/L) 
occur routinely in surface waters in and around the tract. 

3.16.1.2 SIMPSON HOLLOW CREEK 

3.16.1.2.1 Surface-water Quantity and Use 

Simpson Hollow Creek is an intermittent tributary to Kanab Creek that flows from source areas near and 
below the town of Alton into Kanab Creek. Portions of the water source area for Simpson Hollow Creek 
are in Block NW. Monitoring for flow is also performed at sites Creek 1 and Creek 2, which are in the 
East Fork of Simpson Hollow Creek in upstream areas (Petersen Hydrologic 2013; see Map 3.17).The 
flows in Simpson Hollow Creek have been monitored at SW-15, which is at the confluence of the 
tributary with Kanab Creek (Petersen Hydrologic 2013; see Map 3.17). Discharge from Simpson Hollow 
Creek monitored during 2012 at SW-15 ranged from no flow in May 2012 to 481 gpm (1.07 cfs) in 
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February 2012 (Figure 3.16.9). Similarly, during 2013, discharge measured in the drainage ranged from 
no flow in May 2013 to 299 gpm (0.67 cfs) in April 2013. Throughout nine monitoring events in 2012 
and 2013, the average discharge rate measured in the tributary was 108 gpm (0.241 cfs).  

A water-storage reservoir with a surface area of approximately 4 acres is present in the west fork of 
Simpson Hollow Creek drainage (Frontier Corporation 2012; Map 3.18). Controlled releases of water 
from the reservoir can occur in response to agricultural needs. The timing of these releases likely 
influences the magnitudes of flows monitored at SW-15. The principal sources of water to Simpson 
Hollow Creek include 1) runoff of snowmelt and precipitation waters from the land surface within the 
tributary, 2) irrigation return flows (including surface runoff and shallow subsurface interflow runoff) 
from several large irrigated fields in the drainage area, and 3) groundwater discharge from a series of 
springs.  

 
Figure 3.16.9. Simpson Hollow Creek discharge. 

The uses of surface water in Simpson Hollow Creek include stock watering directly on the stream. Flow 
from Simpson Hollow Creek into Kanab Creek may also contribute to the quantity of surface water 
available for irrigation use in downstream locations. 

3.16.1.2.2 Surface-water Quality 

TDS concentrations measured in Simpson Hollow Creek at SW-15 in 2012 and 2013 ranged from 1,620 
to 3,880 mg/L, averaging 3,033 mg/L (Petersen Hydrologic 2013). The surface waters are generally of the 
magnesium sulfate geochemical type. Surface waters in the east fork of Simpson Hollow Creek are also 
of the magnesium sulfate geochemical type. TDS concentrations measured in this tributary at monitoring 
site Creek 1 ranged from 656 to 4,250 mg/L. TDS concentrations measured higher in this same tributary 
at Creek 2 in the northeast portion of Block NW ranged from 10,000 to 10,700 mg/L. Discharge rates 
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measured at Creek 2, which is a headwater area for Simpson Hollow Creek that is sourced largely from 
nearby diffuse groundwater seepage areas, were less than 1 gpm (0.002 cfs) during each of the three 
monitoring events at that location (Petersen Hydrologic 2013).  

Temperatures measured at the mouth of Simpson Hollow Creek (SW-15) ranged from 0.2°C to 17.3°C. 
The pH of the water varied from 8.34 to 8.67. Dissolved oxygen values ranged from 7.41 to 11.8 mg/L. 
TSS concentrations ranged from 4 to 14 mg/L. Nitrate and nitrite (as N) were below laboratory detection 
limits. Total phosphorous concentrations ranged from 0.02 to 0.07 mg/L. As indicated, the TDS 
concentrations measured at the three monitoring sites on Simpson Hollow Creek all exceed the 1,200-
mg/L state standard for irrigation use.  

3.16.1.3 LOWER ROBINSON CREEK 

3.16.1.3.1 Surface-water Quantity and Use 

Lower Robinson Creek is a tributary to Kanab Creek that originates from small canyons in the foothills of 
the Paunsaugunt Plateau east of the tract and flows east to west through the middle of the tract. Flows in 
Lower Robinson Creek are usually minimal. In its upper and middle reaches, Robinson Creek is an 
ephemeral wash with discharge occurring rarely (see monitoring site data for SW-4 and SW-101; Petersen 
Hydrologic 2013). In the lower reach of Lower Robinson Creek, small quantities of alluvial groundwater 
(typically approximately 5 gpm) seep into the deeply incised stream channel near monitoring site BLM-1 
(Petersen Hydrologic 2013). Alluvial seepage water in Lower Robinson Creek (which is monitored at 
BLM-1 and SW-5) commonly persists in the stream channel to the confluence with Kanab Creek.  

In its upper and middle reaches, Lower Robinson Creek is an ephemeral wash that rarely discharges. 
During the 29 monitoring events that have occurred at SW-4 since 2005, discharge has been only 
observed on one occasion. On that occasion in May 2005, a discharge of 539 gpm was measured. At that 
time, the region was experiencing a springtime snowmelt event during a very wet year. Appreciable 
discharge has infrequently been observed at SW-101 in the middle reach of Lower Robinson Creek (see 
Map 3.17). Discharge at SW-101 has only been observed during periods of appreciable snowmelt or 
during torrential precipitation events. The maximum discharge measured at SW-101 was 18.0 cfs (8,080 
gpm), which occurred during a two-year, 24-hour event in October 2010. 

In the lower reach of Lower Robinson Creek, small quantities of alluvial groundwater (typically 
approximately 7 gpm or less) seep into the deeply incised stream channel near monitoring site BLM-1 
(Petersen Hydrologic 2013). Petersen Hydrologic (2007) reports that the discharge derives from the 
seepage of alluvial groundwater into the Lower Robinson Creek stream channel, which discharges where 
the stream channel intersects the relatively impermeable Dakota Formation. This alluvial seepage water in 
Lower Robinson Creek (which is monitored at BLM-1 and SW-5) commonly persists in the stream 
channel to the confluence with Kanab Creek. At other times, the water is lost to evapotranspiration or 
infiltrates completely into the gravelly Lower Robinson Creek channel substrate near the confluence with 
Kanab Creek.  

In addition to the arid climate, the low-flow conditions of Lower Robinson Creek are also attributable to 
the fact that it is a losing stream in its lower reach, which loses flow to alluvial deposits under its channel 
and to evapotranspiration. In addition, the creek crosses a north-south-trending ridge of Tropic Shale 
along the Sink Valley Fault (see Map 3.10) that tends to divert water flowing through this alluvium along 
the fault and into shallow aquifers in Sink Valley rather than diverting it downstream.  

There is only very limited use of stream waters in the middle and upper reaches because the watercourse 
is usually dry. In the lower reach of Lower Robinson Creek, the small alluvial seepage flows are used by 
wildlife and are also used for stock watering directly along the stream. There are no irrigation diversions 
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in the lower reach of Lower Robinson Creek. Non-extractive coal mining–related activities associated 
with the Coal Hollow Mine are currently occurring on lands in the tract that have private surface 
ownership in the Lower Robinson Creek drainage. These activities, which are regulated under a mining 
permit administered by DOGM, include coal haulage, stockpiling, and loadout operations; soil stockpiling 
operations; equipment maintenance operations; surface-water treatment in on-site sediment ponds and 
activities associated with the mine office facilities and associated roadways and parking lots. Although 
infrequent, periodic discharges of mine water from the Coal Hollow Mine to Lower Robinson Creek 
occur. 

3.16.1.3.2 Surface-water Quality 

The water quality of surface waters monitored in the ephemeral upper and middle reaches of Lower 
Robinson Creek has been variable. The TDS concentrations measured in the drainage (at SW-101) have 
ranged from 309 to 3,751 mg/L. Generally, the lower TDS values are associated with the highest 
discharge rates in the creek. The higher TDS measurements have occurred during periods of moderate to 
low discharge in the stream (Petersen Hydrologic 2013). Temperatures measured in the ephemeral 
reaches of Lower Robinson Creek ranged from 0.9°C to 17.7 °C. The pH of the stream water ranged from 
7.39 to 8.62. Dissolved oxygen concentrations ranged from 5.64 to 11.7 mg/L. TSS concentrations ranged 
from 6 to 171,968 mg/L, with the highest values measured during high-discharge events. Although there 
is no longer a state standard for TSS, the maximum values recorded in and around the tract are very high. 
The maximum recorded TSS value measured on or near the tract is 171,968 mg/L, which occurred on 
October 5, 2010, at SW-101. At that time, the discharge measured in the ephemeral creek was 8,080 gpm 
(18.0 cfs). Other high values were recorded at the same location, including a TSS of 22,752 mg/L on 
March 18, 2009; 13,404 mg/L on March 21, 2008; and 9,020 on March 30, 2010. Total phosphorous 
concentrations ranged from nondetectable to 2.94 mg/L. Nitrate and nitrite (as N) concentrations ranged 
from nondetectable to 1.32 mg/L. In the lower reaches of Lower Robinson Creek, small quantities of 
discharge (less than approximately 5 gpm) sourced from alluvial groundwater seepage are usually present. 
The measured TDS concentrations of the seepage waters in the drainage have ranged from 751 to 1,680 
mg/L. 

3.16.1.4 EPHEMERAL WASHES 

3.16.1.4.1 Surface-water Quantity and Use 

Surface runoff on much of the land surface in the tract is drained through a network of ephemeral washes 
that flow only in response to periods of snowmelt or torrential rainfall. Because surface water is usually 
not present in these drainages, the potential for use of the infrequent surface flows is minimal. 
Additionally, because many of the ephemeral washes in the tract are currently in an unstable condition, 
the streambanks and streambed often undergo significant erosion during appreciable stream discharge 
events. As a result, when appreciable flows are present in the ephemeral washes, the water often contains 
high suspended solids concentrations, which limit their potential for use (Petersen Hydrologic 2013). 
Within the tract, Frontier Corporation (2012) has delineated 16 ephemeral stream channels with a 
combined channel length of nearly 30,000 feet. During the Frontier Corporation field survey in 2012, no 
surface water was observed in any of these ephemeral channels. 

Sink Valley Wash is among the most substantial of the ephemeral drainages near the tract. Monitoring 
data indicate that Sink Valley Wash (east and south of the tract) flows only during periods of appreciable 
snowmelt or in response to torrential rainfall events (Petersen Hydrologic 2007). There is no measurable 
groundwater-derived baseflow discharge component in Sink Valley Wash. Surface-water runoff from the 
land area in the south portion of Blocks S and Sa drains into Sink Valley Wash. In this area, groundwater 
discharge from springs and seeps (which could contribute to surface-water flows in Sink Valley Wash) is 
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less than 1 gpm, and the quality of the quantities of water that does discharge from the springs is poor, 
with TDS concentrations ranging from 3,780 to 14,900 mg/L (see Section 3.16.2.4.1). For these reasons, 
surface waters originating from the tract that contribute to Sink Valley Wash flows are of limited use. It is 
noted that additional springs and seeps are in Sink Valley outside (east) of the tract. Groundwater 
discharges from these springs and seeps do not support baseflow discharge in the ephemeral Sink Valley 
Wash (Petersen Hydrologic 2007).  

Surface-water flows exiting Sink Valley Wash near the tract’s southeast edge in the southeast portion of 
Block S are also ephemeral, with flow occurring only during the spring snowmelt event or in response to 
large precipitation events (Table 3.16.2). During 40 discharge monitoring events on Sink Valley Wash at 
monitoring site SW-6 since 2005, the measured discharge has ranged from 0 to a maximum of 3.05 cfs 
(1,370 gpm), which occurred on March 22, 2008. During that time, appreciable discharge at SW-6 had 
been observed in response to the springtime snowmelt event in Sink Valley. At monitoring site SW-9, 
which is on Sink Valley Wash downstream from the tract, measured discharge has ranged from 0 to 1.1 
cfs (492 gpm). It is noteworthy that when SW-9 was visited on March 22, 2008 (the date of the greatest 
measured discharge at SW-6), there was no discharge in Sink Valley Wash at SW-9.  

Table 3.16.2. Flows Measured at SW-9 in Sink Valley Wash 

Date Flow (cfs) 

01/13/1988 0.00 

02/16/1988 1.70 

03/24/1988 0.00 

06/17/2005 0.00 

09/24/2005 0.00 

11/03/2005 0.00 

03/30/2006 0.02 

05/29/2006 0.00 

06/18/2006 0.00 

12/20/2006 0.00 

03/29/2007 0.00 

06/20/2007 0.00 

09/30/2007 0.00 

12/29/2007 0.00 

03/21/2008 0.41 

03/22/2008 0.00 

6/17/2008 0.00 

8/20/2008 0.00 

12/30/2008 0.00 

3/18/2009 0.00 

5/24/2009 0.00 

9/29/2009 0.00 

11/18/2009 0.00 

3/30/2010 0.02 

4/23/2010 0.07 

5/6/2010 0.00 

5/13/2010 0.00 

9/28/2010 0.01 

12/7/2010 0.00 
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Table 3.16.2. Flows Measured at SW-9 in Sink Valley Wash 

Date Flow (cfs) 

3/26/2011 0.00 

5/31/2011 1.10 

9/6/2011 0.00 

12/19/2011 0.00 

3/29/2012 0.00 

5/8/2012 0.00 

9/29/2012 0.00 

12/13/2012 0.00 

5/31/2012 0.00 

Source: Reconnaissance Alluvial Valley Floor Investigation in the Alton Coal Tract 
LBA and Adjacent Areas (included as Appendix F), and Petersen Hydrologic 2013. 

During monitoring of ephemeral stream channels performed by Petersen Hydrologic (2013) (at EW-1, EW-
2, EW-2a, EW-3, and RG-L), the measured discharge rates have ranged from 0 to 24.5 gpm. As discussed in 
Section 3.16.1.3.2, discharges in the ephemeral reaches of Lower Robinson Creek in the tract of up to 18 cfs 
have been measured. Appreciable discharges have also been observed in other ephemeral washes in the tract 
(Petersen Hydrologic 2013).  

3.16.1.4.2 Surface-Water Quality 

The quality of waters present in ephemeral drainages in and around the tract is variable (Petersen 
Hydrologic 2013). TDS concentrations measured in the ephemeral drainages range from a minimum of 
112 mg/L to a maximum of 4,980 mg/L (Table 3.16.3). The wide range of observed TDS concentrations 
is likely related to 1) the degree to which runoff waters physically interact with soluble minerals in the 
ephemeral drainage, and 2) the mineralogical composition of the sediments that come into contact with 
the runoff waters. Because many of the ephemeral washes are currently in an unstable condition, TSS 
concentrations in discharges in ephemeral washes, particularly during high-flow conditions, are often 
elevated (Petersen Hydrologic 2013). 

Table 3.16.3. Water Quality Data from Ephemeral Washes (2005–2013)  

Wash Minimum TDS 
(mg/L) 

Maximum TDS 
(mg/L) 

Unnamed wash (EW-1) 112 2,740 

Unnamed wash (EW-2) 986 4,840 

Unnamed wash (EW-3) 246 432 

Unnamed wash (RSD-1) 400 400 

Unnamed wash (RG-L) 3,720 4,980 

Sink Valley Wash (SW-6) 127 2,220 

Sink Valley Wash (SW-9) 360 3,400 

Lower Robinson Creek, ephemeral reach (SW-101) 309 3,751 
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3.16.1.5 DRAINAGE CONDITIONS 

On private lands in the tract, the natural drainage channels associated with Kanab Creek and Lower 
Robinson Creek are susceptible to downcutting and mass wasting (Petersen Hydrologic 2007). Petersen 
Hydrologic (2007) reports that in some areas these channels have been downcut by several tens of feet 
below the surrounding topography. Petersen Hydrologic also reports that there is headcutting in the Sink 
Valley Wash and active erosion and collapse of the steep arroyo walls along Robinson Creek. Kanab 
Creek is a deeply incised arroyo channel with steep walls lining the creek bed where the stream has 
downcut into nearby sediment (Cordova 1981). As recently as 2005, landslides along the arroyo faces of 
Kanab Creek have been reported as a natural slope-failure slide (Lund 2005). The deteriorated condition 
of stream channels is largely attributed to historic land-management practices and the natural erosive 
properties of the soil and geology in this area (Petersen Hydrologic 2007). Various reaches of the stream 
channels in the tract and surrounding areas exhibit these conditions to varying degrees (e.g., in some 
stream reaches, more stable configurations are present). 

Kanab Creek, Lower Robinson Creek, and Sink Valley Wash all experience downcutting during large 
precipitation events, creating near-vertical streambanks. These streambanks are unstable and result in 
mass wasting of sediment into the channel. The movement of large quantities of sediment during spring 
melt and large precipitation events modifies the stream channel on a regular basis. Along the creek 
margin, where lower slopes make it possible, cottonwood and willow trees along with sagebrush and 
grasses grow in a limited riparian area, stabilizing the streambank in these areas.  

As defined by the BLM’s Proper Functioning Condition Assessment protocol (BLM 2008c) and based on 
a field assessment conducted in November 2010, the functional rating for public land portions of Upper 
Kanab Creek is “Proper Function Condition,” whereas the functional rating of public lands portions of 
Lower Robinson Creek is “Functional – At Risk” (BLM 2010b). The segments of Upper Kanab Creek 
and Lower Robinson Creek that were assessed by the BLM in 2010 are shown on Map 3.19. Proper 
function condition assessments have not been conducted for private lands in the tract.  

3.16.2 Groundwater  
The tract is at the base of a valley along the north-south axis of Kanab Creek. The complex geology and 
structure (faults and folds) of the Alton Coal Field forms a complex hydrogeologic setting vertically and 
laterally across and adjacent to the tract. In general, the vertical hydrogeologic units consist of 
unconsolidated clay, silt, sand, and gravel alluvial sediments that have been deposited near drainages and 
overlay the relatively impermeable Tropic Shale. The hydrogeology below the Tropic Shale consists 
predominantly of low-permeability shaley strata interbedded with lenticular (lens-like), fine- to medium-
grained sandstones of the Dakota Formation. The Smirl Coal Zone, which is at the top of the Dakota 
Formation near the contact with the Tropic Shale, is reported to have a moisture content of approximately 
13% (2004). However, most or all of this moisture is physically or chemically bound to the coal itself, and 
as such, it does not constitute a usable groundwater resource. 

Groundwater systems in and adjacent to the tract are present in alluvial sediments, the Tropic Shale, and 
the Dakota Formation. Aquifer properties and groundwater resources beneath the Alton Coal Field have 
been investigated through extensive drilling, hydrogeologic characterization, and surface and groundwater 
monitoring (Doelling et al. 1972; Petersen Hydrologic 2007, 2013; UII 1987a). Detailed investigations of 
groundwater systems in Sink Valley (where substantial alluvial groundwater systems are present) have 
been performed in conjunction with permitting activities for the existing Coal Hollow Mine. In 
conjunction with these activities, many monitoring wells have been constructed in the tract and adjacent 
area (Table 3.16.4).  
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Table 3.16.4. Information for Wells in and Adjacent to the Alton Coal Tract  

Well ID* Year 
Completed 

Location Screened 
Formation 

Well 
Elevation 

(feet) 

Well 
Depth 
(feet) 

Typical 
Depth to 

Water 
(feet)† 

CO-18 2007 SW¼ of SE¼, Section 19, 
Township 39 South, Range 5 West 

Alluvium 6,864 22 15 

CO-54 2007 SW¼ of SE¼, Section19, 
Township 39 South, Range 5 West 

Tropic Shale 6,860 54 27 

C1-24 2007 NW¼ of SW¼, Section 20, 
Township 39 South, Range 5 West 

Alluvium 6,949 27 13 

C2-15 2007 NW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,920 15 11 

C2-28 2007 NW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,920 28 10 

C2-40 2007 NW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,920 40 10 

C3-15 2007 SW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,920 15 5 

C3-30 2007 SW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,920 28 5 

C3-40 2007 SW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,920 40 5 

C4-15 2007 NW¼ of SW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,874 15 5 

C4-30 2007  NW¼ of SW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,874 30 5 

C4-50 2007 NW¼ of SW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,874 50 4 

C5-130 2007 SE¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,939 130 -23 

C6-15 2007 NE¼ of NE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium/Tropic 
Shale 

6,898 15 Dry 

C7-20 2007 SE¼ of NE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,873 20 10 

C8-25 2007 NE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,860 27 7 

C9-15 2007 SE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,847 15 9 

C9-25 2007 SE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,846 26 9 

C9-40 2007 SE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,847 42 10 

LR-45 2007 NW¼ of NW¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,798 42 28 

LS-15 2007 NW¼ of NW¼, Section 32, 
Township 39 South, Range 5 West 

Alluvium 6,810 15 8 

LS-28 2007 NW¼ of NW¼, Section 32, 
Township 39 South, Range 5 West 

Alluvium 6,810 28 7 

LS-60 2007 NW¼ of NW¼, Section 32, 
Township 39 South, Range 5 West 

Alluvium 6,810 60 5 
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Table 3.16.4. Information for Wells in and Adjacent to the Alton Coal Tract  

Well ID* Year 
Completed 

Location Screened 
Formation 

Well 
Elevation 

(feet) 

Well 
Depth 
(feet) 

Typical 
Depth to 

Water 
(feet)† 

LS-85 2007 NW¼ of NW¼, Section 32, 
Township 39 South, Range 5 West 

Alluvium 6,811 87 -3 

SS-15 2007 SE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,832 15 5 

SS-30 2007 SE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,830 29 4 

SS-75 2007 SE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium/burned 
coal 

6,832 75 15 

UR-70 2007 NW¼ of SW¼, Section 20, 
Township 39 South, Range 5 West 

Alluvium 7,005 70 23 

Y-36 1979 NE¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,957 214 84 

Y-38 1979 NE¼ of SE¼, Section 30, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,862 86 55 

Y-39 1979 SE¼ of SW¼, Section 30, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,850 12 Dry 

Y-40 1979 NW¼ of NE¼, Section 31, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,881 70 71 

Y-41 1979 SE¼ of NE¼, Section 31, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,844 64 49 

Y-43 1979 SE¼ of NW¼, Section 30, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,868 42 42 

Y-45 1980 NE¼ of NE¼, Section 29, 
Township 39 South, Range 5 West 

Smirl Coal Zone 7,045 330 250 

Y-47 1980 NW ¼ of SW ¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,867 46 14 

Y-48 1980 NW¼ of SW¼, Section 29, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,867 128 30 

Y-49 1980 NE¼ of NE¼, Section 30, 
Township 39 South, Range 5 West 

Smirl Coal Zone 6,872 102 41 

Y-50 1980 NE¼ of NE¼, Section 30, 
Township 39 South, Range 5 West 

Alluvium 6,872 31 11 

Y-53 1980 SE¼ of NE¼, Section 19, 
Township 39 South, Range 5 West 

Smirl Coal Zone 7,002 210 179 

Y-55 1980 SW¼ of SW¼, Section 12, 
Township 39 South, Range 6 West 

Smirl Coal Zone 6,949 69 68 

Y-56 1980 SW¼ of SW¼, Section 12, 
Township 39 South, Range 6 West 

Alluvium 6,892 40 4 

Y-57 1980 NE¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,964 70 -10 

Y-58 1980 NW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium  6,950 90 -10 

Y-59 1980 SE¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,962 110 -18 

Y-61 1980 NE¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,962 150 -10 
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Table 3.16.4. Information for Wells in and Adjacent to the Alton Coal Tract  

Well ID* Year 
Completed 

Location Screened 
Formation 

Well 
Elevation 

(feet) 

Well 
Depth 
(feet) 

Typical 
Depth to 

Water 
(feet)† 

Y-62 1980 NW¼ of NW¼, Section 32, 
Township 39 South, Range 5 West 

Alluvium 6,817 110 -10 

Y-63 1980 SW¼ of NW¼, Section 32, 
Township 39 South, Range 5 West 

Alluvium 6,789 51 13 

Y-69 1985 NE¼ of SE¼, Section 11, 
Township 39 South, Range 6 West 

Smirl Coal Zone 6,950 53 10 

Y-70 1985 NE¼ of NE¼, Section 13, 
Township 39 South, Range 6 West 

Smirl Coal Zone 6,900 87 38 

Y-98 (A1) 1986 NW¼ of NW¼, Section 21, 
Township 39 South, Range 5 West 

Alluvium 7,174 86 84 

Y-99 (A2) 1986 NE¼ of SW¼, Section 20, 
Township 39 South, Range 5 West 

Alluvium 7,056 22 Dry 

Y-100 (A3) 1986 NW¼ of SE¼, Section 20, 
Township 39 South, Range 5 West 

Alluvium 7,083 131 75 

Y-101 (A4) 1986 NE¼ of SW¼, Section 20, 
Township 39 South, Range 5 W. 

Alluvium 7,017 77 22 

Y-102 (A5) 1986 NW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,950 86 -6 

Y-103 (A6) 1986 NW¼ of NW¼, Section 18, 
Township 39 South, Range 5 West 

Alluvium 6,920 78 31 

Nevada 
Power No. 1 

1961 SW¼ of NW¼, Section 18, 
Township 39 South, Range 5 West 

Navajo Sandstone 6,900 1,600 Not 
available 

Nevada 
Power No. 2 

1961 SE¼ of NW¼, Section 30, 
Township 39 South, Range 5 West 

Navajo Sandstone 6,850 1,140 432 

CHM Water 
Supply Well 

2010 NW¼ of NW¼, Section 29, 
Township 39 South, Range 5 West 

Alluvium 6,961 51 -16 

*Some wells are no longer operative.  
† Negative values indicate artesian pressure. 

Sources: ACD (2013), DOGM (2013a), Petersen Hydrologic (2013), UII (1987a), Doelling et al. (1972), and UDNR (1981). 

Alluvial deposits in the tract exist primarily within the narrow stream valleys, which are surrounded by 
and underlain by low-permeability bedrock units (see Map 3.10). The presence of the surrounding low-
permeability bedrock impedes the potential for outflow of alluvial groundwater into surrounding bedrock 
units. Consequently, the directions of groundwater flow in shallow, unconfined alluvial groundwater 
systems in the narrow valleys follow the directions of the associated stream valleys that contain the 
alluvial deposits. Similarly, the hydraulic gradients in the shallow, unconfined alluvial groundwater 
systems within the narrow valleys also likely mirror the hydraulic gradients of the stream valleys that 
contain them. Laterally within the tract, the alluvium deposits range from a thin covering to a thicker 
covering of 10 feet or more. Groundwater naturally discharges to the surface as springs and seeps from 
alluvial deposits, the Dakota Formation, and weathered Tropic Shale. 

Thirteen springs and seeps on and immediately adjacent to the tract have been monitored for water 
quantity and quality (Table 3.16.5). Additionally, a zone of alluvial groundwater seepage into the Lower 
Robinson Creek stream channel has been monitored. At 10 of these locations, sufficient water has been 
present (on at least one occasion) to allow collection of spring discharge samples for laboratory water 
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quality analysis. At most locations in the tract, discharge rates from these springs and seeps are meager, 
and water quality is often poor (with TDS concentrations commonly exceeding 2,000 mg/L) (Petersen 
Hydrologic 2013). As a consequence, the potential for use of this groundwater resource is limited (see 
Table 3.16.5).  

Table 3.16.5. Discharge and Water Quality Information for Springs and Seeps in the Tract 

Spring/Seep Block 
Location 

Flow 
Range 
(gpm) 

Maximum 
Specific 

Conductance 
(µS/cm) 

Minimum 
TDS (mg/L) 

Maximum 
TDS (mg/L) 

Suitable for 
Irrigation Use 
(1,200-mg/L 
criteria) 

Suitable for 
Stock 
Watering 
Use (2,000-
mg/L 
criteria) 

Spring 1 (Pond Spring) NW 12.3–17.5 2,710 2,190 2,420 No No 

Spring 2 (Hill spring) NW 1.2–2.3 3,450 3,020 3,250 No No 

Seep 1 (Alkali Seep) CWN < 0.5 6,160 2,790 3,250 No No 

Seep 2 (April Seep) NW < 0.5 9,200 7,360 9,160 No No 

Seep 3 (Car Seep) NW < 0.5 2,180 1,450 1,680 No Yes 

SP-41 (Dakota Seep) CWS 0 – – – – – 

Seep 4 (Priscilla Seep) NW < 0.5 11,180 12,200 12,600 No No 

Seep 6 (Seep Y) NW < 0.5 15,430 – – – – 

Seep 7 (Seep Z) NW < 0.5 7,950 6,560 6,560 No No 

SP-27 (Clampett Seep) S < 0.5 5,070 3,780 6,550 No No 

SP-38 (south swale alk) S < 0.5 17,910 4,400 14,900 No No 

SP-39 (Seep in CHM 
area) 

C < 0.5 2,640 – – – – 

µS/cm = micro-Siemens per centimeter. 

The Tropic Shale bedrock consists predominantly of marine shale and claystone with very low 
permeability (see 3.16.2.1.1). The quality of groundwater that has interacted with Tropic Shale bedrock 
(or Tropic Shale–derived unconsolidated deposits) is usually poor, which further limits its potential for 
use. Consequently, the Tropic Shale has no appreciable potential as a developable groundwater resource. 
The Dakota Formation, which consists predominantly of interbedded lenticular sandstones, shales, and 
coal deposits, underlies the Smirl Coal Zone to be mined (Petersen Hydrologic 2007). Due to the low 
permeability of these units, groundwater from the Tropic Shale and Dakota Formation does not contribute 
measurable baseflow to streams in the tract (Petersen Hydrologic 2007). However, springs and seeps in 
and adjacent to Block NW do contribute appreciably to the baseflow in Simpson Hollow Creek. Table 
3.16.4 includes information on developed wells in and adjacent to the tract. Although shallow 
groundwater resources are present beneath the tract, most of these groundwater resources are not 
supportive of a readily developable groundwater resource due to low permeability or limited extent of the 
associated geologic units. Accordingly, no water production wells are present in the tract. Although 
permeable alluvial deposits are present within narrow stream valleys in some portions of the tract, these 
deposits are generally limited in both vertical and aerial extent (Tilton 2001). These localized alluvial 
deposits would likely not support appreciable developable groundwater resources. However, a water well 
screened in saturated alluvial sediments adjacent to Kanab Creek approximately 0.8 mile north of the tract 
was developed by the town of Alton for municipal use. Additionally, appreciable alluvial groundwater 
resources are present in Sink Valley (southeast of the tract) where thicker sequences of alluvial deposits 
(up to 150 feet thick) are present and flowing artesian conditions exist in the alluvial groundwater system 
(Petersen Hydrologic 2007).  
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Currently, groundwater is being extracted from a well in the Sink Valley alluvial groundwater system for 
use at the Coal Hollow Mine. No water supply wells are known to exist in either the Tropic Shale or the 
Dakota Formation in the tract, demonstrating the inability of these formations to transmit useful quantities 
of water to wells. There is no indication of any successful historical development of groundwater 
resources in the Dakota Formation locally, even though it is present at or near the surface in many 
locations in and adjacent to the tract (see Map 3.10). This is likely due to the reported poor potential for 
groundwater to migrate vertically or horizontally over substantial distances through the Dakota Formation 
(Petersen Hydrologic 2007). It is unlikely that appreciable groundwater resources could be developed in 
the Dakota Formation. 

The first significant quantities of groundwater underlying the tract are from the deep Navajo Sandstone 
aquifer. On a regional scale, groundwater from the Navajo Sandstone is used for domestic, agricultural, 
and municipal wells. This groundwater also provides baseflow to springs and streams in the region. 
However, the Navajo Sandstone aquifer is not tapped by any operating wells in or adjacent to the tract. In 
the early 1960s, Nevada Power Company drilled two large diameter wells into the Navajo Sandstone to 
depths of approximately 1,400 and 1,600 feet in an attempt to develop groundwater. Neither well obtained 
sufficient water at the final depth to be considered even moderately successful (Doelling et al. 1972). 
Within the tract, the depth of the Navajo Sandstone ranges from approximately 1,300 to 2,450 feet below 
land surface (see Figure 3.6.1b). Therefore, the groundwater resources available in the Navajo Sandstone 
aquifer are not reasonably available for development near the tract because of the high costs of well 
construction and groundwater pumping. The Navajo Sandstone aquifer is effectively isolated from the 
proposed mining areas in the tract by more than 1,000 feet of low-permeability rock strata of the Dakota 
and Carmel formations. These formations contain large thicknesses of low-permeability shales, siltstones, 
mudstones, and bentonite. Therefore, the Navajo Sandstone aquifer is not further evaluated. 

During the period of operation at the adjacent Coal Hollow Mine, only limited amounts of groundwater 
have been intercepted by the mine pits (ACD, permit files at DOGM [2013]). Typically, the total inflow 
of intercepted groundwaters from all sources into the mine pit area at any one time has not exceeded 
approximately 25 gpm. Over the operational history of the Coal Hollow Mine, most of the groundwater 
encountered in the pit areas has originated from areas where saturated fluvial channel sediments are 
exposed in the mine highwall. At any given time, the combined inflow rates from intercepted alluvial 
groundwater systems in the pit areas have typically been on the order of 20 gpm or less. The rates of 
inflow of groundwater from the Tropic Shale bedrock where it is exposed in the pit walls (beneath the 
alluvium and above the coal seam) have been minimal (generally less than 1 gpm). Minor seepage of 
groundwater from the Smirl Coal Zone into the mine pit areas has been observed. These inflows, which 
have typically occurred when the coal seam was first exposed in the mine pit floor, have been estimated at 
1–2 gpm typically. Under normal operating conditions at the existing Coal Hollow Mine, most of the 
water intercepted in the mine pit areas has been used for dust-suppression activities, and discharge of 
water from the mine has not been necessary. 

3.16.2.1 BLOCK C 

3.16.2.1.1 Groundwater Occurrence and Use 

In Block C, only limited amounts of groundwater naturally discharge to the surface as seeps and springs.  

Groundwater discharge within this block has been identified at a single seep and also as streambed and 
streambank seepage along Lower Robinson Creek. SP-39 is in the currently permitted surface-disturbance 
area of the Coal Hollow Mine in the southeast portion of Block C (see Map 3.17). The discharge 
monitored at this spring has been meager, ranging from a maximum of less than 0.05 gpm to damp soil 
only. This seep is believed to be associated with shallow, seasonal snowmelt waters migrating through the 
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shallow subsurface, and does not appear to be associated with a substantial groundwater system (see 
Appendix F). The limited quantity of water at the seep is principally used by wildlife. The potential for 
stock watering use at the seep is minimal because of the small quantity of water available. 

Seepage of alluvial groundwater into the streambed and streambanks in Lower Robinson Creek near the 
south boundary of Block C (along the south border of Section 19, Township 39 South, Range 6 West) 
occurs. This groundwater seepage occurs where the alluvial groundwaters in saturated alluvial sediments 
surrounding the stream channel are forced to the surface at the intersection of the stream channel and the 
underlying low-permeability bedrock atop the Dakota Formation (see Appendix F). The alluvial seepage 
water in Lower Robinson Creek (which is monitored at BLM-1 and SW-5) commonly persists in the 
stream channel to the confluence with Kanab Creek. At other times, the water is lost to evapotranspiration 
or infiltrates the gravelly Lower Robinson Creek channel substrate near the confluence with Kanab Creek. 
Water in this reach of the stream is used by wildlife and for stock watering directly along the stream. 

As measured at well Y-53C, which is screened in the Smirl Coal Zone in the upland, east portion of Block 
C, the depth to groundwater in this area has ranged from approximately 176 to 184 feet below the land 
surface (Petersen Hydrologic 2013). Thick alluvial sediments, which could support shallow alluvial 
groundwater systems in the upland areas, are generally not present in the upland areas of Block C 
(Petersen Hydrologic 2013; Tilton 2001). 

In the alluvial sediments adjacent to Lower Robinson Creek in Block C, water levels in the southeast 
portion of Block C (see sites LR-45, Y-101P, and UR-70) are generally within approximately 20–30 feet 
of the ground surface (DOGM 2013b; Petersen Hydrologic 2013). In lower-lying locations outside the 
coal zone in the west and south portions of Block C, the Dakota Formation and quaternary alluvium are 
present at the land surface (see Map 3.10). The Dakota Formation consists predominantly of interbedded 
claystones, shales, siltstones, and sandstones, and generally has poor water-transmitting characteristics 
(Petersen Hydrologic 2007). No appreciable Dakota Formation springs have been identified in this area. 
The quaternary alluvial sediments exposed in erosional escarpments along Kanab Creek consist primarily 
of clays and silts, with lesser amounts of sand and gravels (Petersen Hydrologic 2013). Seepage of 
appreciable amounts of groundwater from the exposed alluvial sediments adjacent to Kanab Creek within 
Block C has not been observed. Likewise, appreciable gains in stream discharge rates in Block C during 
baseflow conditions have not been observed (see Figure 3.16.4), suggesting a lack of groundwater 
discharge from either the Dakota Formation or the alluvial sediments adjacent to Kanab Creek in the 
Block C area. 

3.16.2.1.2 Groundwater Hydrology 

Only limited quantities of groundwater naturally discharge in Block C. Within the block, only one spring 
(SP-39, which discharges at less than 0.05 gpm) and the alluvial seepage zone in the lower reaches of the 
Lower Robinson Creek stream channel (which typically discharges at less than about 7 gpm) have been 
identified. The lack of appreciable groundwater discharge over most of the block is likely attributable 
largely to the presence of the Tropic Shale at or near the land surface over much of Block C (see Map 
3.10). The Tropic Shale is a regionally extensive formation that mostly consists of soft, low-permeability 
marine shales (see Section 3.6). Locally, the alluvial deposits in Block C consist largely of clayey 
sediments derived from the weathering and transport of clayey sediments sourced from the Tropic Shale. 
Accordingly, snowmelt waters and precipitation waters falling on the formation tend to run off as surface 
water to receiving drainages rather than infiltrating into the subsurface as groundwater recharge. To 
quantify the permeability of the Tropic Shale, a drilling core consisting of unweathered Tropic Shale was 
analyzed at the laboratory for coefficient of permeability (the core sample was remolded and compacted 
at the laboratory prior to the analysis). The low laboratory result for the coefficient of permeability (8.24 
× 10-8 cm per second) supports the conclusion that the potential for groundwater migration through the 
Tropic Shale is low. The pervasive presence of the Tropic Shale and Tropic Shale–derived clayey 
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sediments 1) minimizes the potential for vertical groundwater recharge to the unit and to deeper, 
underlying geologic formations; and 2) minimizes the potential for appreciable lateral or vertical flow of 
groundwater through the formation to potential discharge locations. 

As previously described, seepage of alluvial groundwater into the streambed and streambanks in the 
lower reaches of Lower Robinson Creek occurs near the south boundary of Block C. This groundwater 
seepage occurs where the alluvial groundwaters in saturated alluvial sediments surrounding the stream 
channel are forced to the surface where the stream channel intersects the underlying low-permeability 
bedrock at the top of the Dakota Formation (see Appendix F). The alluvial seepage water in Lower 
Robinson Creek commonly persists in the stream channel to the confluence with Kanab Creek. At other 
times, the water is lost to evapotranspiration or infiltrates into the gravelly Lower Robinson Creek 
channel substrate near the confluence with Kanab Creek. 

Unlike conditions in Sink Valley to the southeast (where many springs discharge and flowing artesian 
wells are present), no appreciable spring discharge has been identified in the alluvial sediments north of 
the Lower Robinson Creek drainage. This condition is likely related to the lack of any major surface-
water drainages emanating from the Paunsaugunt Plateau east of Block C that could provide recharge to 
alluvial groundwater systems. (Several substantial surface-water drainages, including Lower Robinson 
Creek, Water Canyon, and Swapp Hollow, emanate from the Paunsaugunt Plateau east of Sink Valley.) 

3.16.2.1.3 Groundwater Quality 

Only a single seep has been identified in Block C. The discharge from SP-39 is meager, and standing water 
sufficient to measure field water-quality parameters was present on only one occasion. At that time, the 
discharge was estimated to be less than 0.05 gpm. The specific conductance of the groundwater was 2,640 
micro-Siemens per centimeter (µS/cm). The temperature of the mostly stagnant water was 14.1°C, and the 
pH was 7.76. The specific conductance value measured at the seep (which is elevated relative to waters in 
Sink Valley) is attributable to interactions with the Tropic Shale sediments near the seep location. 

The alluvial groundwater seepage that is present in the lower reaches of Lower Robinson Creek has 
routinely been monitored at monitoring site SW-5 and also at BLM-1. During times when ephemeral 
discharge is present in the drainage, the alluvial groundwater seepage is inundated by upstream surface 
water, and the chemical composition measured in the creek is not representative of the chemical 
composition of the alluvial seepage water. TDS concentrations of alluvial groundwater seepage at BLM-1 
range from 867 to 1,320 mg/L, averaging 1,133 mg/L. The alluvial seepage groundwater in Lower 
Robinson Creek is commonly of the magnesium-bicarbonate-sulfate chemical type. 

The TDS concentrations of groundwater monitored at well UR-70, which is screened in Tropic Shale–
derived alluvial sediments adjacent to Lower Robinson Creek, have ranged from 4,046 to 5,208 mg/L, 
averaging 4,882 mg/L. The water at UR-70 is of the mixed cation-sulfate chemical type. It is noteworthy 
that the groundwater sampled at UR-70 is similar in composition to the surface water sampled in Lower 
Robinson Creek during low-flow conditions (DOGM 2013a). 

3.16.2.2 BLOCK NW 

3.16.2.2.1 Groundwater Occurrence and Use 

Eight springs and seeps in and immediately adjacent to Block NW have been identified and monitored for 
discharge rates and water quality (see Table 3.16.5; Petersen Hydrologic 2013). These include Spring 1, 
Spring 2, Seep 2, Seep 3, Seep 4, Seep 6, and Seep 7 (see Map 3.17). Of these eight springs and seeps, all 
but Seep 4 discharge from the no-coal zone (see Map 3.17). Seep 4 discharges as shallow, diffuse seepage 
from weathered Tropic Shale and/or Tropic Shale–derived clayey soils. 
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The presence of saturated near-surface sediments and soils in the spring and seep areas and also in regions 
topographically below irrigated fields suggests high water table conditions in these areas. Water levels in 
monitoring well Y-56, which is screened in alluvial sediments in Block NW, are within approximately 5 
feet of the land surface. 

Spring 1, which discharges from the southwest portion of Block NW, has the highest discharge rate of 
any spring in the tract, ranging from 12.3 to 17.5 gpm. The discharge from this spring flows into the 
reservoir below the spring area. Stock watering also occurs directly from the spring area at Spring 1, 
although the TDS concentrations of water from this spring are consistently above 2,190 mg/L, which 
exceeds the 1,200-mg/L stock watering standard. Measurable discharge from Spring 2 has also always 
been present during monitoring events at the spring. Discharge rates measured at Spring 2 have ranged 
from 1.15 to 2.34 gpm, averaging 1.68 gpm. Discharge from Spring 2 flows to small stock watering 
ponds immediately below the spring area. The TDS concentrations measured in water from Spring 2 have 
always exceeded the 1,200-mg/L irrigation standard, ranging from 3,020 to 3,250 mg/L.  
Measurable discharges are rarely present at any of the other six springs monitored in Block NW, and the 
water quality characteristics at these springs are highly variable. Seep 4 discharges at low rates from the 
northeast portion of Block NW in the Smirl Coal Zone (see Map 3.17). The seepage area is situated 
topographically below a large irrigated hay field. During the four monitoring events at Seep 4, the 
discharge did not exceed 0.25 gpm. Discharge from Seep 2 is also meager. During five monitoring events 
at the seep, measurable discharge was not observed, but rather only wet soil and a few small puddles have 
occasionally been present there. In most instances, groundwater discharge at the six low-flow springs 
consists of slow, diffuse seepage that is not measurable. The TDS concentrations of waters sampled at 
these six seeps has ranged from 1,450 to 14,900 mg/L. The low-flow rates and elevated TDS 
concentrations of these waters greatly limit the potential for irrigation or stock watering use at these seeps 
(see Table 3.16.4). Ultimately, these spring waters flow southward to Simpson Hollow Creek and enter 
Kanab Creek in the northwest quarter of Section 24, Township 39 South, Range 6 West. In this area, 
Kanab Creek is diverted into transmission ditches that store the water in earthen ponds for irrigation.  

3.16.2.2.2 Groundwater Hydrology 

Although discharge from Spring 1 averages 14.6 gpm and the discharge from Spring 2 averages 1.7 gpm, 
measurable discharges from the other springs are rare and usually meager (usually less than 0.1 gpm). 
Additionally, zones of increased vegetation and saturated ground are present south of the irrigated fields 
within Block NW (Frontier Corporation USA 2012).  

The precise mechanisms controlling groundwater recharge and groundwater discharge characteristics in 
Block NW are not known. The potential for the vertical or lateral migration of appreciable quantities of 
water through unweathered shale or clay deposits in the Tropic Shale or Dakota Formation is low. 
However, it is possible that groundwater flows to some of the spring areas through fractured sandstone 
channel deposits (which are visible at the surface near several of the seepage locations). Although 
groundwater flow through sandstone channels in the Dakota Formation occurs, because of the lenticular, 
discontinuous nature of permeable and impermeable strata in the Dakota Formation, the potential for the 
Dakota to transmit appreciable quantities of groundwater over considerable distances is limited. It is 
likely for this reason that groundwater discharge from the Dakota Formation is very limited over the tract. 
The potential for groundwater recharge and groundwater flow in Block NW may also be enhanced locally 
as a result of increased bedrock hydraulic conductivity associated with coal burn in areas where the coal 
seam is burned. Such burned zones are common in the Alton Coal Field near coal seam outcrop areas or 
in locations where the coal seam is present in the shallow subsurface.  
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The precise recharge and discharge mechanisms for the two springs with the most substantial discharge in 
Block NW (Springs 1 and 2) have not been determined. However, the discharge hydrographs for both 
springs show similar and rapid responses to seasonal recharge events (Figure 3.16.10). Although the 
magnitude of the flow rates at the two springs are dissimilar, and solute compositions of the water 
discharged at these two springs are somewhat variable, the notable similarity of the discharge 
hydrographs suggests similar mechanisms. The recharge location(s) for the groundwater systems that 
support Pond Spring are not known. However, possible recharge mechanisms include 1) the infiltration of 
irrigation waters in nearby upgradient agricultural fields, and/or 2) the infiltration of the sometimes 
copious amounts of late-winter and early-spring snowmelt that occurs in the area. 

 
Figure 3.16.10. Discharge hydrographs for Springs 2 and 1. 

3.16.2.2.3 Groundwater Quality 

The water quality characteristics of the eight springs and seeps monitored in the Block NW area are 
variable. Generally, the TDS concentrations of springs and seeps are elevated, and the spring water does 
not meet state standards for irrigation (1,200 mg/L) or stock watering (1,200 mg/L) (Petersen Hydrologic 
2013). Spring water sampled from Spring 1, which discharges from the southwest portion of Block NW 
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and has the highest discharge rate of any in the tract (average 14.6 gpm), has TDS concentrations ranging 
from 2,190 to 2,420 mg/L, averaging 2,190 mg/L. The water at Spring 1 is of the magnesium-sulfate 
geochemical type. Spring 2, which discharges at approximately 1.7 gpm on average, has measured TDS 
concentrations ranging from 3,020 to 3,250 mg/L, averaging 3,133 mg/L. The water at Spring 2 is of the 
mixed-cation-sulfate geochemical type. TDS concentrations measured at the other six seeps are variable, 
ranging from 1,450 mg/L at Seep 3 to 12,600 mg/L at Seep 4. As indicated in Table 3.16.5, the Utah TDS 
standard for irrigation water (1,200 mg/L) and the standard for stock watering (1,200 mg/L) are usually 
not met in groundwaters in Block NW. Most groundwaters sampled in Block NW are of the magnesium-
sulfate geochemical type. The geochemical evolution resulting in the magnesium-sulfate geochemical 
type in groundwater at Block NW is not known. However, the dissolution of epsomite (MgSO4 •7H2O) is 
a possible source for the magnesium and sulfate in the water. 

3.16.2.3 BLOCKS CWN AND CWS 

3.16.2.3.1 Groundwater Occurrence and Use 

No appreciable groundwater discharge has been observed in Block CWS (Petersen Hydrologic 2007). A 
single seep area (SP-41) has been identified near Block CWS in Dakota Formation sediments outside the 
coal zone. Measurable discharge has never been observed at this seep. Rather, only damp soil has 
occasionally been present. A high water table condition and associated vegetation were noted in a small 
(0.20 acre) portion of an ephemeral wash along the west boundary of Block CWS (Frontier Corporation 
USA 2012). However, no water at the surface was present in this location. Historically, when mining 
occurred at the Alton Mine in the Smirl Coal Zone in Block CWS, the mine was noted as being dry 
(Doelling and Graham 1972). There are no known uses of groundwater resources in Block CWN. 

Similarly, no appreciable groundwater discharge has been observed in Block CWN (Petersen Hydrologic 
2013). A single groundwater seep (Seep 1) has been identified near Block CWN in Dakota Formation 
sediments outside the coal zone. Measurable discharge has not been observed at this seep, although small 
stagnant pools of water are usually present at the seep area. The TDS concentrations of water monitored 
at Seep 1 have ranged from 2,790 to 3,250 mg/L (Petersen Hydrologic 2013), which exceeds both the 
1,200-mg/L irrigation standard as well as the 1,200-mg/L stock watering standard. The meager quantities 
of water present at the seep and the poor water quality characteristics greatly limit the potential for use of 
this water.  

3.16.2.3.2 Groundwater Hydrology 

Blocks CWN and CWS are isolated bedrock hills that rise above the surrounding lowland regions (see 
Map 1.2). The Smirl Coal Zone outcrops along the perimeters of the hills, isolating the coal zone from 
surrounding strata. The isolated hills are capped by low-permeability Tropic Shale bedrock, which greatly 
limits the potential for vertical recharge to the coal zone or underlying strata. Because of the lack of 
vertical recharge potential, and because the rock strata are truncated by erosional escarpments along the 
margins of the hills, there are likely no appreciable groundwater systems present at or above the level of 
the coal seam in Blocks CWN and CWS. The Alton Mine, which operated within Block CWS in the 
1960s, was noted as being a dry mine (Doelling and Graham 1972), further supporting this conclusion. 

Minor diffuse groundwater seepage does occur from the Dakota Formation in the no-coal zone 
surrounding both Block CWN and CWS. Very small amounts of groundwater seep from the lower 
northeast hillside at SP-41. No measurable flow has been observed at SP-41, rather only wet soil. A single 
seep (Seep 1) has also been identified adjacent to Block CWN in the no-coal zone. Seep 1 discharges at 
very low rates from the lower eastern hillside in the no-coal zone. Measurable discharge at Seep 1 has not 
been observed, although stagnant puddles are usually present. 

3-122 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 3. Affected Environment 
3.16 Water Resources 

3.16.2.3.3 Groundwater Quality 

There are no appreciable groundwater systems in the Block CWN and CWS areas. The TDS 
concentrations measured at Seep 1, which is in the no-coal zone adjacent to Block CWS, range from 
2,790 to 3,250 mg/L. These concentrations exceed both the irrigation standard and the stock watering 
standard for TDS. 

3.16.2.4 BLOCKS S AND SA 

3.16.2.4.1 Groundwater Occurrence and Use 

Two seep areas have been identified in and immediately adjacent to Blocks S and Sa. These include SP-
38 and SP-27. SP-38 discharges from clayey sediments near the mouth of an ephemeral drainage in the 
no-coal zone in the south portion of Blocks S and Sa (see Map 3.17). Flowing water is only rarely present 
at SP-38. However, small isolated puddles are sometimes present. The water quality measured at SP-38 is 
poor, with TDS concentrations ranging from 4,400 to 14,900 mg/L at the spring (which greatly exceed 
both the 1,200-mg/L state irrigation standard and the 1,200-mg/L state stock watering standard). 
Accordingly, because of the small quantity of water available at the spring and its poor quality, the 
potential for use of water at SP-38 is low. 

SP-27 is on the southeast border of Block S and Sa. The seep discharges at low rates from weathered 
strata near the outcrop of the Smirl Coal Zone. Discharge has only rarely been observed at SP-27 
(Petersen Hydrologic 2013) and, when discharge has occurred, the flow rates have not exceeded 0.5 gpm. 
The water quality measured at SP-27 has been poor, with TDS concentrations ranging from 3,780 to 
6,550 mg/L (which greatly exceed both the 1,200-mg/L state irrigation standard and the 1,200-mg/L state 
stock watering standard). It was noted that the water sampled at SP-27 in June 2005 was black in color. 
Because of the low flow rates and poor water quality characteristics of water at SP-27, there is little 
potential for use of this water. 

3.16.2.4.2 Groundwater Hydrology 

Blocks S and Sa are in the upland region between Sink Valley on the east and the Kanab Creek valley on 
the west. Because these upland areas are topographically higher than are the surrounding lowlands, 
recharge to shallow groundwater systems likely occurs through direct infiltration of precipitation and 
snowmelt waters in the area. Because the low-permeability Tropic Shale and Dakota Formation are 
present at the surface over almost the entire land surface in Blocks S and Sa (see Map 3.10), groundwater 
recharge rates are likely low.  

SP-38 discharges from clayey sediments near the mouth of an ephemeral wash in the no-coal zone in the 
south portion of Blocks S and Sa (see Map 3.17). Discharge from the spring is present only intermittently, 
and the spring is commonly dry or nearly dry (with damp clayey soils usually being present). When 
present, discharge is typically less than approximately 0.5 gpm. SP-38 discharges from shallow, near-
surface sediments at the mouth of the narrow wash. The intermittent nature of the flow at SP-38 and the 
fact that the spring emanates from the shallow near-surface sediments suggest a shallow, seasonal 
recharge source for the groundwater at the spring. These factors indicate that the spring recharges in areas 
to the north, where precipitation runoff and snowmelt waters are concentrated in the wash. 

SP-27 discharges from the hillside on the east boundary of Blocks S and Sa (see Map 3.17). The 
discharge location for the seep is near the outcrop of the Smirl Coal Zone. Discharge is only rarely 
present, and the hillside is usually completely dry during drought years. Measured seep flows have not 
exceeded 0.5 gpm. These factors suggest a shallow, climate-dependent recharge source. 
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There is an isolated hill in the west portion of Blocks S and Sa that is similar to the two hills in the CWS 
and CWN blocks described previously (see Map 1.2). Because the coal seam is truncated by erosional 
escarpments around the hill and is capped with low-permeability Tropic Shale bedrock, which minimizes 
the potential for vertical recharge, it is likely that there is no appreciable groundwater system near this 
isolated hill. 

Information from water monitoring wells in Blocks S and Sa indicates depths to water of several tens of feet 
in this area. Several wells screened in the Smirl Coal Zone indicate the presence of water at approximately 
50 feet below the ground surface (there is little or no alluvium at most drill hole locations and drilling logs 
indicate that appreciable water was not encountered in the bedrock overburden strata above the Smirl Coal 
Zone) (UII 1987a). Some monitoring wells completed in the Smirl Coal Zone in Block S and Sa have 
historically been dry (Petersen Hydrologic 2013; UII 1987a). Several water-monitoring wells completed in 
alluvial sediments along the western margins of Sink Valley adjacent to the southeaster border of Block S 
and Sa indicate depths to water ranging from approximately 0 to 10 feet (DOGM 2013b). 

3.16.2.4.3 Groundwater Quality 

The groundwater resources in the Block S and Sa area are meager. Measurable discharge from the two 
seeps identified in and immediately adjacent to the blocks is only rarely present. No alluvial groundwater 
systems have been identified in Block S and Sa. TDS concentrations range from 4,400 to 14,900 mg/L at 
SP-38 (which greatly exceed both the 1,200-mg/L state irrigation standard and the 1,200-mg/L state stock 
watering standard). The water at SP-38 is of the sodium-sulfate geochemical type. TDS concentrations 
measured at SP-27 have ranged from 3,780 to 6,550 mg/L (which greatly exceed both the 1,200-mg/L 
state irrigation standard and the 1,200-mg/L state stock watering standard). It was noted that the water 
sampled at SP-27 in June 2005 was black in color. The water at SP-27 is of the sodium-bicarbonate 
geochemical type, with substantial sulfate concentrations. 

3.16.2.5 SINK VALLEY 

3.16.2.5.1 Groundwater Occurrence and Use 

Based on estimates provided by Petersen Hydrologic (2010), approximately 10,000 acre-feet of 
groundwater are available in the zone (generally alluvial sediments) from which groundwater resources 
could be extracted from Sink Valley Wash alluvial groundwater systems. This is a first-order 
approximation of the available alluvial groundwater resource in Sink Valley that is based on conservative 
assumptions, including 1) an aerial extent of approximately 1.5 square miles, 2) an average saturated 
thickness of approximately 45 feet, and 3) an average effective porosity value of approximately 0.25 
(porosity values are unitless and are the ratio of interconnected pore spaces to the volume of the rock or 
sediment). Although tritium and radiocarbon dating of the alluvial groundwaters in Sink Valley indicate 
modern (post-1951) recharge (Petersen Hydrologic 2007), the rate at which recharge to the alluvial 
groundwater system occurs has not been determined. 

3.16.2.5.2 Groundwater Hydrology 

The alluvial deposits in Sink Valley approach a thickness of 50 feet, and are reported to be 120–140 feet 
thick along the east edge of the valley (Petersen Hydrologic 2007). The alluvial deposits in Sink Valley 
are also capped by a thick sequence (up to 60 feet) of clayey material. Also unique to Sink Valley is the 
presence of the Tropic Shale along its margins that creates a hydrogeologic boundary that, in essence, 
creates a “bathtub” in the valley (UII 1987b). Furthermore, Sink Valley is at the base of numerous 
drainages (Petersen Hydrologic 2007) that are recharged from the Paunsaugunt Plateau. Therefore, 
numerous springs and wells are in Sink Valley, a groundwater discharge area. See Section 3.16.3.4 for 
discussion of AVFs.  
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Because groundwater discharge from Sink Valley does not support measurable baseflow in the ephemeral 
Sink Valley Wash south of the tract (Petersen Hydrologic 2007), it follows that baseflow discharge from 
Sink Valley does not contribute to surface-water flows in Kanab Creek. (Sink Valley Wash flows into 
Kanab Creek approximately 5.5 miles south of the tract [see Map 3.17]). 

3.16.2.5.3 Groundwater Quality 

Groundwater quality data are available for 11 wells and 26 springs near the southeast border of the tract. 
All these sampling sites are in or near Sink Valley (see Map 3.17), and are not representative of 
groundwater conditions in the entire tract. Groundwater quality data for the 11 wells and 26 springs are 
listed in Table 3.16.6 for select parameters. These data are summarized from data obtained from the 
DOGM water quality database. Groundwater quality data for TDS are available for six wells and 10 
spring monitoring sites near the southeast border of the tract. All of these sampling sites are in or near 
Sink Valley Wash. The average TDS concentrations measured in groundwater from wells and springs in 
Sink Valley Wash are 623 and 394 mg/L, respectively. These concentrations are well below the state 
standard for irrigation and stock watering. Groundwater collected from a well (Y-36) completed in the 
Smirl Coal Zone had a TDS concentration of 1,320 mg/L. This TDS result slightly exceeds the state 
standard for irrigation; however, only one sample result was available. The average selenium 
concentration measured in groundwater from all wells and springs was less than laboratory detection 
limits (typically 0.001–0.02 mg/L). The average boron concentration measured in groundwater from all 
wells and springs was 0.2 mg/L.  

Table 3.16.6. Summary of Selected Groundwater Quality Data Adjacent to the Alton Coal Tract 

Groundwater Source Parameter Minimum Maximum Average 

Wells in Sink Valley Wash alluvium pH 7.0 8.0 7.4 

Conductivity (µS/cm) 602 2,680 910 

TDS (mg/L) 378 2,060 623 

Wells in Lower Robinson Creek pH 6.6 7.9 7.2 

Conductivity (µS/cm) 1,622 5,490 3,365 

TDS (mg/L) 1,172 5,208 3,197 

Well in the Smirl Coal Zone of Sink 
Valley Wash 

pH 7.2 7.9 7.6 

Conductivity(µS/cm) 1,320 1,320 1,320 

TDS (mg/L) 784 815 800 

Springs in Sink Valley Wash 
alluvium 

pH 7.0 9.1 7.6 

Conductivity (µS/cm) 482 4,150 1,045 

TDS (mg/L) 381 1,182 662 

Springs in Lower Sink Valley Wash pH 7.0 7.8 7.5 

Conductivity(µS/cm) 686 2,470 1,662 

TDS (mg/L) 394 594 518 

Notes: Wells in Sink Valley Wash alluvium include the following sites: C5-130, LS-15, LS-60, LS-85, SS-15, SS-30, Y-102, and Y-61. 
Wells in Lower Robinson Creek include the following sites: LR-45 and UR-70. 
Alluvium Sink Valley Wash Springs include the following sites: Sorenson Spring, SP-14, SP-15, SP-16, SP-17, SP-18, SP-19, SP-20, SP-21, SP-22, 
SP-23, SP-24, SP-25, SP-26, SP-28, SP-29, SP-30, SP-31, SP-32, SP-33, SP-35, SP-6, and SP-8. 
Lower Sink Valley Wash Springs include the following sites: SP-3, SP-34, and SP-4. 
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3.16.3 Wetlands, Riparian Areas, Floodplains, and Alluvial Valley 
Floors 

3.16.3.1 WETLANDS 

A preliminary JD was completed in November 2012 (USACE 2012b). It concludes that approximately 
54.0 acres of wetlands present in the tract are potential waters of the U.S. regulated under Section 404 of 
the CWA. The BLM must also comply with EO 11990 (Protection of Wetlands [May 24, 1977]), which 
directs federal agencies to provide leadership and take action to minimize the destruction, loss, or 
degradation of wetlands, and to preserve and enhance the natural and beneficial values of wetlands. In all, 
24 individual wetlands areas were identified during the delineation. These wetland areas were classified 
into three habitat types: approximately 18.5 acres were classified as riparian wet meadow wetlands; 31.6 
acres were classified as irrigated wet meadow wetlands; and 3.8 acres were classified as mixed riparian 
scrub-shrub/wet meadow wetlands (see Map 2.4). 

Riparian wet meadows are typically found throughout the tract in topographically distinct drainage 
bottoms. The drainages may or may not have stream channels present. These are herbaceous vegetation 
communities lacking tree and shrub layers and tend to be heavily grazed. Spring runoff, surface drainage, 
and a seasonally high water table appear to be the main sources of hydrology for these wetlands (Frontier 
Corporation USA 2012). 

Irrigated wet meadow wetlands basically have the same vegetation community composition as riparian 
wet meadow wetlands, but they do not occur in distinct drainages. Rather, these are slope wetlands found 
in association with drainage coming off irrigated alfalfa fields in the northwest portion of the tract. The 
portions of these wet meadows that are situated inside livestock exclosure fences for the alfalfa fields are 
not heavily grazed. Irrigation return flows, natural surface drainage, and a seasonally high water table 
appear to be the main sources of hydrology for these wetlands (Frontier Corporation USA 2012). 

The mixed riparian scrub-shrub/wet meadow wetland type was only identified along the south reach of 
Kanab Creek. The creek’s active floodplain in this reach is composed chiefly of cobble, gravel, and sand. 
These alluvial substrates have sparse amounts of soil present in scattered small depositional pockets and 
abandoned channel meanders. The cobble/gravel/sand areas are dominated by a scrub-shrub layer of 
narrow-leaf willow (Salix exigua), and the smaller depositional pockets and abandoned channel meanders 
are typically vegetated with herbaceous wet meadow species. Seasonal flooding and near-surface 
groundwater associated with the alluvial aquifer appear to be the main sources of hydrology for these 
wetlands (Frontier Corporation USA 2012). 

3.16.3.2  RIPARIAN AREAS 

There are approximately 55.3 acres of riparian area on the tract (approximately 1.5% of the total tract) 
largely along Kanab Creek and Lower Robinson Creek (see Map 3.18). Species such as willow, 
cottonwood, Russian olive, and tamarisk occur in the overstory of the tract’s riparian communities. 
Understory species include wiregrass and saltgrass as well as disturbed-area weedy species such as 
curlycup gumweed and broom snakeweed (SWCA 2007b).  
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3.16.3.3 FLOODPLAINS 

Approximate floodplain locations and extents in and adjacent to the tract were assessed as part of the 
reconnaissance-level AVF investigation conducted by Petersen (see Appendix F) described in Section 
3.16.3.4 below. Petersen’s investigation indicates that map-able floodplains (and associated terraces) in 
the tract are adjacent to Kanab Creek in the no-coal zone (see Map 3.18). The total acreage of this 
floodplain/terrace area in the tract is approximately 57 acres. Petersen’s study area for the AVF 
investigation also includes areas adjacent to the tract. Kanab Creek north and south of the tract 
boundary also has an associated map-able floodplain/terrace complex, in addition to lower Sink Valley 
Wash southeast of the tract. The total approximate acreage of floodplains/terraces outside of the tract 
defined in the AVF investigation is approximately 476 acres. Areas mapped as floodplains and terraces 
include terrace areas that are outside the active floodplain areas and are generally not prone to flooding. 
This is likely because in most locations in the tract, Kanab Creek is deeply incised into its associated 
alluvial deposits. This condition has left the old, pre-incision floodplains isolated by up to several tens 
of feet above the current, active floodplains adjacent to the creek (i.e., the old floodplains are now 
considered as terrace features). In addition to the floodplains and associated terraces assessed here, 
approximately 57 acres of floodplains associated with essentially all of the numerous small, narrow 
washes distributed over the tract are also present. Floodplains are protected by EO 11988 (Floodplain 
Management). This EO requires federal agencies to take action to reduce the risk of flood loss; 
minimize the impact of floods on human safety, health, and welfare; and restore and preserve the 
natural and beneficial values served by floodplains. 

3.16.3.4 POTENTIAL OCCURRENCE OF ALLUVIAL VALLEY FLOORS 

Areas identified as AVFs are subject to special mining considerations and protections under SMCRA. 
The intent of these special considerations is to protect certain alluvial valleys that are of special 
importance to farming in the arid and semiarid western United States (west of the 100th meridian). 
Accordingly, it is useful to delineate areas that may be determined to be AVFs in future mine permitting 
activities. Under the governing State of Utah coal mining rules (R645-302: Special Categories and Areas 
of Mining), if AVFs are present in or adjacent to a proposed mining area, special rules apply to coal 
mining there. The special rules are generally more restrictive, and reclamation requirements are more 
stringent for AVF areas than for other areas. Specifically, mining in or adjacent to an AVF is prohibited 
except where it can be shown that mine-related activities will not 1) interrupt, discontinue, or preclude 
farming on AVFs; or 2) cause material damage to the quantity of water in surface or underground water 
systems that supply AVFs. Statutory exclusions from these considerations are granted where the pre-
mining land use of an AVF is undeveloped rangeland that is not significant to farming, or where farming 
on the AVF that would be affected is of such small acreage as to be of negligible impact on a farm’s 
production. Exclusion is also granted where significant mining at an operation occurred in or adjacent to 
an AVF prior to August 3, 1977. 

A reconnaissance-level AVF investigation was conducted on the tract in spring 2008 (see Appendix F for 
the complete report). This study was intended to provide baseline information concerning potential AVFs 
occurring on and adjacent to the tract. The performance of detailed, site-specific AVF studies typically 
involves the collection and analysis of large amounts of data, and requires considerable effort and 
expense. Consequently, where necessary, detailed, site-specific AVF studies are typically performed 
during the permitting stage of mine development rather than at the leasing stage, when the successful 
bidder and detailed mine plans are unknown.  

The identification criteria used to delineate probable AVFs in the reconnaissance study were based on the 
information provided in Alluvial Valley Floor Identification and Study Guidelines published by the OSM 
(1983). Although the concept of an AVF may have a technical meaning to a geologist, in the context of 
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SMCRA, an AVF is a regulatory term that has been defined in statute and clarified in legislative history, 
court decisions, regulations, and ongoing administrative decisions (1983). The AVF identification criteria 
established by SMCRA and outlined by OSM were strictly adhered to in the reconnaissance investigation. 
These delineation criteria are summarized below. 

The SMCRA definition of an AVF is based on agricultural water use and the surficial geologic 
characteristics of a stream valley. An AVF is defined by SMCRA as follows: 

The unconsolidated stream-laid deposits holding streams with water availability 
sufficient for subirrigation or flood irrigation agricultural activities but does not include 
upland areas which are generally overlain by a thin veneer of colluvial deposits 
composed chiefly of debris from sheet erosion, deposits formed by unconcentrated runoff 
or slope wash, together with talus, or other mass-movement accumulations and 
windblown deposits. (30 USC 1234–1328) 

Regulations, judicial review, and administrative decisions have expanded and clarified the statutory definition 
as follows (1983): 

• The geologic criteria of an AVF are understood to be 
o a topographic valley with a continuous perennial, intermittent, or ephemeral stream 

channel running through it; and 
o those surface landforms that are either floodplains or terraces if these landforms are 

underlain by unconsolidated deposits; and 
o within that valley, those side-slope areas that can reasonably be shown to be underlain 

by alluvium, and which are adjacent to floodplain or terrace landform areas. 
• The water availability criteria are met if 

o water is available by surface-water irrigation or subirrigation and is being or has 
successfully been used to enhance production of agriculturally useful vegetation; or 

o surface water is available in sufficient quantities to support agricultural activities. 

Additionally, stream valleys that do not have any agricultural importance or whose importance is not 
related to the greater water availability of the valleys are not AVFs (1983). Any areas meeting all the 
geologic criteria and one of the water availability criteria are considered probable AVFs for the purposes 
of initial, reconnaissance-level identification (1983).  

Based on the reconnaissance-level identification study criteria outlined above, six probable AVF areas 
were identified (see Map 3.18). The delineations of these six probable AVF areas were determined based 
on 1) specific water availability criteria for each area, 2) the physical capability and historical extent of 
flood irrigation of the land in each area, and 3) the presence or absence of floodplain and terrace 
geomorphic features in each area. Those areas that satisfied the geologic and water availability criteria 
were delineated as probable AVF areas in the reconnaissance investigation. Areas not meeting both 
criteria were excluded as probable AVFs. The six areas identified as probable AVFs in the tract are along 
the Kanab Creek and Sink Valley Wash drainages (see Map 3.18). These areas encompass those lands in 
Petersen’s study area that appear to have the greatest likelihood for being potential AVFs (probable AVFs 
in OSM parlance). The total acreage of probable AVFs in the study area is approximately 533 acres. Of 
this, approximately 57 acres of probable AVFs occur in the tract. Approximate floodplain acreages and 
locations described above are the same as approximate acreages and locations of probable  

AVFs described here. See Appendix F for a more detailed description of the investigation conducted and 
the study results. 
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3.17 Wildlife: General 
The wildlife species addressed in this section consist of animal species that are 1) wildlife species 
managed by the UDWR; 2) avian species protected under federal acts such as the MBTA, and 
conservation plans such as Birds of Conservation Concern (BCC) (USFWS 2002) and Partners in Flight 
(PIF) (Parrish et al. 2002); or 3) common wildlife. Fish and wildlife habitats are generally managed 
according to the guiding principles outlined in the BLM’s Utah Riparian Management Policy (IM UT-
2005-091 (BLM 2005a), A Strategy for Future Waterfowl Habitat Management on Public Lands (BLM 
1991), and other species- and species-specific direction, such as the KFO RMP (BLM 2008b). The 
wildlife analysis area comprises the Alton Coal Tract as defined under each action alternative, and the 
reasonably foreseeable coal haul transportation route. 

Under the Utah Comprehensive Wildlife Conservation Strategy, mule deer is a species of particular 
concern (Tier III) with potential to occur in the wildlife analysis area. According to the strategy, “Tier III 
includes species that are of conservation concern because they are linked to an at-risk habitat, have 
suffered marked population declines, or there is little information available regarding the ecology or 
status of the species” (UDWR 2005). 

3.17.1 Regional Overview 
Wildlife species with potential to occur on or adjacent to the tract or reasonably foreseeable coal haul 
transportation route are listed in Table 3.17.1. Common wildlife species with potential to occur on the 
tract are listed in Tables 3.17.2 and 3.17.3. The tract and reasonably foreseeable coal haul transportation 
route are in the northwest corner of Kane County, the west edge of Garfield County, and the east half of 
Iron County. The status and habitats of species were obtained from the BLM, Utah Conservation Data 
Center (2008), and wildlife surveys conducted by SWCA in 2007 and 2008. Appendix I’s reconnaissance 
survey report lists the wildlife species eliminated from detailed analysis and any reasons the species were 
not analyzed. 

Table 3.17.1. Big Game and Migratory Bird Species with Potential to Occur on the Tract 
and/or Reasonably Foreseeable Coal Haul Transportation Route 

Common Name (scientific name)  Status 

Big Game Species 

Mule deer (Odocoileus hemionus) UDWR-managed 

Pronghorn antelope (Antilocapra americana) UDWR-managed 

Rocky Mountain elk (Cervus canadensis) UDWR-managed 

Migratory Bird Species 

Bendire’s Thrasher (Toxostoma bendirei) BCC, PIF 

Black-chinned Sparrow (Spizella atrogularis) BCC 

Black-throated Gray Warbler (Setophaga nigrescens) BCC, PIF 

Brewer’s Sparrow (Spizella breweri) BCC, PIF 

Broad-tailed Hummingbird (Selasphorus platycercus) PIF 

Gambel’s Quail (Callipepla gambelii) PIF 

Gray Vireo (Vireo vicinior) BCC, PIF 

Loggerhead Shrike (Lanius ludovicianus) BCC 
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Table 3.17.1. Big Game and Migratory Bird Species with Potential to Occur on the Tract 
and/or Reasonably Foreseeable Coal Haul Transportation Route 

Common Name (scientific name)  Status 

Lucy’s Warbler (Oreothlypis luciae) PIF 

Mountain Plover (Charadrius montanus) BCC, PIF 

Northern Harrier (Circus cyaneus) BCC 

Peregrine Falcon (Falco peregrinus) BCC 

Pinyon Jay (Gymnorhinus cyanocephalus) BCC 

Prairie Falcon (Falco mexicanus) BCC 

Red-naped Sapsucker (Sphyrapicus nuchalis) BCC 

Sage Sparrow (Amphispiza belli) BCC, PIF 

Swainson’s Hawk (Buteo swainsoni) BCC 

Virginia’s Warbler (Oreothlypis virginiae) BCC, PIF 

BCC = birds of conservation concern (2002). 

PIF = Utah Partners in Flight priority species (Parrish et al. 2002). 

Vegetation on the tract is primarily pinyon-juniper woodland, sagebrush/grassland, and 
sagebrush/grassland (treated; where pinyon pine and Utah juniper cover has been mostly removed by 
vegetation treatments in response to juniper encroachment) (see Map 3.15). Table 3.17.2 shows land 
cover acreages and associated wildlife species for the tract. These vegetation communities are based on a 
survey of the tract conducted in fall 2007 (SWCA 2007b). As indicated in Table 3.17.2, there is 
considerable overlap in the habitat associations of the species addressed in this section. See the 
Vegetation section of Chapter 3 for a detailed description of the vegetation communities presented in 
Table 3.17.2.  

The sagebrush/grassland (treated) cover type and the sagebrush/grassland cover type differ in that 1) 
sagebrush/grassland contains an occasional Utah juniper or pinyon pine, and 2) understory species 
composition and grass/forb cover may be reduced in sagebrush/grassland (treated) due to the presence of 
chipped tree remnants. However, any reduction in value for wildlife species following treatment would be 
temporary, and some wildlife species would use these disturbed areas in the interim due to the more open 
landscape and production of understory species. The vegetation treatment projects that created the 
sagebrush/grassland (treated) vegetation community are discussed in more detail in Section 3.18.3.4.2. 

Table 3.17.2. Vegetation Community Acreages in the Alton Coal Tract and Associated Wildlife Species 

Vegetation Community Associated Wildlife Species Acres Percentage  
of Tract 

Pinyon-juniper woodland Elk, Sharp-shinned Hawk (Accipiter striatus), Cooper’s Hawk 
(Accipiter cooperii), Black-throated Gray Warbler, Gray Vireo, 
Loggerhead Shrike, Virginia’s Warbler, Black-capped Chickadee 
(Poecile atricapillus), Townsend’s Solitaire (Myadestes townsendii), 
Pinyon Jay, Red-naped Sapsucker  

1,430.0 40.0% 

Sagebrush/grassland  Elk, mule deer, Brewer’s Sparrow, Sage Sparrow, Mountain 
Bluebird (Sialia currucoides), Green-tailed Towhee (Pipilo 
chlorurus), Sage Thrasher (Oreoscoptes montanus) 

860.2 24.1% 

Sagebrush/grassland (treated) Elk, mule deer, Brewer’s Sparrow, Sage Sparrow, Mountain 
Bluebird, Green-tailed Towhee, Sage Thrasher 

749.1 20.9% 
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Table 3.17.2. Vegetation Community Acreages in the Alton Coal Tract and Associated Wildlife Species 

Vegetation Community Associated Wildlife Species Acres Percentage  
of Tract 

Annual and perennial grasses Elk, mule deer, Peregrine Falcon, Prairie Falcon, Swainson’s 
Hawk, Rough-legged Hawk (Buteo lagopus) (winter), Mountain 
Bluebird, Bendire’s Thrasher  

324.1 9.1% 

Mountain brush  Elk, Black-throated Gray Warbler, Gray Vireo, Virginia’s Warbler, 
Spotted Towhee (Pipilo maculatus), Gambel’s Quail, Black-chinned 
Sparrow  

62.8 1.8% 

Meadow (wetland) Elk, mule deer, Lesser Goldfinch (Spinus psaltria), Red-winged 
Blackbird (Agelaius phoeniceus) 

62.8 1.8% 

Riparian Elk, Northern Harrier, Red-tailed Hawk (Buteo jamaicensis), Great-
horned Owl (Bubo virginianus), Western Screech-Owl (Megascops 
kennicottii), Downy Woodpecker (Picoides pubescens), American 
Dipper (Cinclus mexicanus), Yellow-breasted Chat (Icteria virens), 
Yellow Warbler (Setophaga petechial)  

55.3 1.5% 

Rabbitbrush Elk, Gambel’s Quail, Brewer’s Sparrow, Sage Sparrow, Mountain 
Bluebird, Green-tailed Towhee, Sage Thrasher  

10.7 0.3% 

Bedrock, cliff, and canyon Peregrine Falcon, Prairie Falcon, Rock Wren (Salpinctes 
obsoletus)  

0.0 0.0% 

Open water Mallard (Anas platyrhynchos), shorebirds, fish, amphibians 4.1 < 0.1% 

Roads None 17.4 0.5% 

Total 3,576.5 100.0% 

Land cover types described for the tract and reasonably foreseeable coal haul transportation route differ 
for several reasons: 1) land cover classification was based on detailed vegetation community surveys for 
the tract, 2) land cover classification was based on SWReGAP coverage for the coal haul transportation 
route, and 3) land cover types are not identical between the tract and coal haul transportation route. 
Vegetation community surveys were not conducted along the coal haul transportation route because 
SWReGAP analysis was deemed to be sufficient for assessment and quantification of habitat areas. Land 
cover adjacent to the 115-mile reasonably foreseeable coal haul transportation route is primarily 
sagebrush habitats (39.0%) and developed areas (38.7%). Table 3.17.3 shows land cover miles and 
associated wildlife species for the coal haul transportation route. 

Table 3.17.3. Land Cover Miles Adjacent to the Reasonably Foreseeable Coal Haul Transportation 
Route and Associated Wildlife Species 

Cover Type Associated Wildlife Species Miles Percentage 
of Route 

Agriculture Elk, mule deer, pronghorn antelope, Peregrine Falcon, Prairie 
Falcon, Swainson’s Hawk, Say’s Phoebe (Sayornis saya), 
Western Kingbird (Tyrannus verticalis) 

7.3 6.4% 

Bedrock, cliff, and canyon Peregrine Falcon, Prairie Falcon, Rock Wren  1.1 1.0% 

Developed* American Kestrel (Falco sparverius), Western Kingbird, American 
Robin (Turdus migratorius), Brown-headed Cowbird (Molothrus 
ater), Brewer’s Blackbird 

41.6 36.3% 

Grassland (native and 
invasive grasses/forbs) 

Elk, mule deer, pronghorn antelope, Rough-legged Hawk (Winter), 
Mountain Bluebird, Bendire’s Thrasher  

0.2 0.2% 

Open water Mallard, shorebirds, fish, amphibians < 0.1 < 0.1% 

3-131 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 3. Affected Environment 
3.17 Wildlife: General 

Table 3.17.3. Land Cover Miles Adjacent to the Reasonably Foreseeable Coal Haul Transportation 
Route and Associated Wildlife Species 

Cover Type Associated Wildlife Species Miles Percentage 
of Route 

Pinyon-juniper woodland Elk, Sharp-shinned Hawk, Cooper’s Hawk, Black-throated Gray 
Warbler, Gray Vireo, Loggerhead Shrike, Virginia’s Warbler, 
Townsend’s Solitaire, Pinyon Jay, Red-naped Sapsucker  

11.7 10.2% 

Riparian Red-tailed Hawk, Great-horned Owl, Western Screech-Owl, 
Broad-tailed Hummingbird, Gambel’s Quail, Lucy’s Warbler, 
Peregrine Falcon, Downy Woodpecker, American Dipper, Yellow-
breasted Chat, Yellow Warbler  

0.8 0.7% 

Sagebrush  Elk, mule deer, pronghorn antelope, Brewer’s Sparrow, Sage 
Sparrow, Green-tailed Towhee, Sage Thrasher 

49.4 43.1% 

Salt desert scrub  Pronghorn antelope, Bendire’s Thrasher, Black-chinned Sparrow, 
Brewer’s Sparrow, Gambel’s Quail, Loggerhead Shrike, Lucy’s 
Warbler, Mountain Plover, Northern Harrier, Prairie Falcon, Sage 
Sparrow, Black-throated Sparrow, Gambel’s Quail  

< 0.1 < 0.1% 

Shrub-steppe  Elk, mule deer, pronghorn antelope, Brewer’s Sparrow, Sage 
Sparrow, Green-tailed Towhee, Sage Thrasher  

0.2 0.2% 

Woodland-shrubland  Elk, Black-throated Gray Warbler, Gray Vireo, Virginia’s Warbler, 
Ash-throated Flycatcher (Myiarchus cinerascens), Black-capped 
Chickadee, Spotted Towhee, Black-chinned Sparrow  

2.2 1.9% 

Total 114.7 100.0% 

* Developed land cover is composed of open space and low-intensity development (i.e., human-modified land cover such as lawns and parks), and 
medium-to-high-intensity development (i.e., roads, other paved surfaces, and structures). 

 

3.17.2 Wildlife Occurring on the Tract and Coal Haul Transportation 
Route Analysis Areas 

Crucial summer and substantial value summer habitats for mule deer, and crucial summer and year-long 
substantial habitats for Rocky Mountain elk are present on the tract and/or reasonably foreseeable coal 
haul transportation route. Crucial winter and crucial year-long pronghorn antelope habitats occur along 
the coal haul transportation route. Suitable habitat for fish, amphibians, raptors, other resident birds, 
neotropical migratory birds, and insects is also present on or adjacent to the tract and coal haul 
transportation route. The tract is within UDWR’s Paunsaugunt Primary Management Area. The area 
encompasses approximately 894,000 acres and is managed as a trophy-hunting unit. 

3.17.2.1 BIG GAME 

UDWR manages big game species and delineates habitat by season and value for each species. BLM has 
adopted UDWR’s designations and manages the habitat accordingly (BLM 2008b). The habitat values are 
defined as follows: 

• Crucial Value: Any particular range or habitat component that directly limits a community, 
population, or subpopulation to reproduce and maintain itself at a certain level over the long term 

• High-Value: Any particular habitat that sustains a community, population, or subpopulation  
• Substantial Value: Any particular habitat that is common or of intermediate importance 
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3.17.2.1.1 Mule Deer 

Mule deer are widespread in Utah, but are present in the greatest densities in shrublands on rough, 
broken terrain with abundant browse and cover. Deer migrate into the same areas every winter, 
regardless of forage availability or condition. Winter range habitat consists primarily of shrub-covered, 
south-facing slopes and often coincides with areas of concentrated human use and occupation (BLM 
2008b). Sagebrush serves as primary forage for mule deer during the winter season. Mule deer summer 
range habitat types include spruce/fir, aspen, alpine meadows, and large grassy parks at higher 
elevations.  

Crucial and high-value mule deer habitats exist in the west portions of Kane County and throughout 
Garfield County (BLM 2008b). UDWR manages mule deer in the Alton area as a part of the 
Paunsaugunt herd management unit (HMU) (#27). This management unit consists of 312,882 acres of 
summer habitat, 105,443 acres of crucial summer habitat, and 207,439 acres of substantial value summer 
habitat. The management unit also contains 608,996 acres of winter habitat, 156,971 acres of crucial 
winter habitat, and 452,025 acres of substantial value winter habitat (UDWR 2006). There are 108.9 
acres of crucial mule deer summer habitat on the tract (0.1% of crucial summer habitat in the HMU) and 
2,005 acres of substantial value summer habitat (1.0% of substantial value summer habitat in the HMU) 
(Map 3.20). The reasonably foreseeable coal haul transportation route crosses 21.2 miles of crucial 
winter habitat (18.4% of the route), 18.6 miles of crucial summer habitat (16.2% of the route), 11.7 
miles of year-long substantial value habitat (10.2% of the route), 8.6 miles of substantial value summer 
habitat (7.5% of the route), and 10.2 miles of substantial value winter habitat (8.9% of the route). 

3.17.2.1.2 Elk 

The Rocky Mountain elk is a habitat generalist that inhabits grasslands, woodlands, riparian, shrub, 
sagebrush, and pinyon-juniper habitats (2008). UDWR manages elk in the Alton area as a part of the 
Paunsaugunt HMU (#27). This management unit consists of 957,122 acres of habitat, including 83,854 
acres of substantial summer, 175,970 acres of year-long substantial, and 17,489 acres of crucial winter 
habitat (UDWR 2012). There are 3,505.5 acres of substantial summer habitat (4.2% of the habitat in the 
management unit) (see Map 3.20) and 71.1 acres of year-long substantial value habitat on the tract (less 
than 0.1% of the habitat on the management unit). The reasonably foreseeable coal haul transportation 
route crosses 15.8 miles of substantial value winter habitat (13.7% of the route) and 10.4 miles of 
substantial value summer habitat (9.0% of the route).  

3.17.2.1.3 Pronghorn Antelope 

In Utah, pronghorn antelope prefer desert, grassland, and sagebrush habitats (2008). Suitable pronghorn 
habitats exist on the sagebrush/grassland, sagebrush/grassland (treated), and annual and perennial grasses 
of the tract, which totals 1,933 acres (54.0% of the tract). However, there are no UDWR-designated 
pronghorn habitat areas on the tract. The reasonably foreseeable coal haul transportation route crosses 
54.0 miles of crucial year-long habitat (47.0% of the route) and 5.9 miles of crucial winter habitat (5.1% 
of the route).  

3.17.2.2 RAPTORS 

Habitat needs for raptors include nesting sites, foraging areas, and roosting or resting sites. Roosting 
generally occurs in riparian areas and on cliff faces. Potential nesting and roosting sites occur primarily 
in riparian habitats on approximately 55 acres (2%) of the tract, and in cliff and canyon habitats along 
approximately 1 mile (1%) of the reasonably foreseeable coal haul transportation route. Cliff and canyon 
habitat does not occur on the tract. Stream and riparian habitats occur on approximately 38 acres within 
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100 feet of the coal haul transportation route (the maximum likely distance that coal could be transported 
from the route). Habitat loss and disturbance to nest sites, reduction of the prey base, electrocution from 
power lines, and environmental contaminants are the primary threats to raptor species (Parrish et al. 
2002). Common raptor species with potential to occur on the tract include Northern Harrier, Cooper’s 
Hawk, Sharp-shinned Hawk, Red-tailed Hawk, Swainson’s Hawk, Rough-legged Hawk (winter only), 
American Kestrel, Prairie Falcon, Peregrine Falcon, Great-horned Owl, and Western Screech-Owl. 

3.17.2.3 MIGRATORY BIRDS 

Migratory birds require nesting and brooding habitat, nonbreeding foraging and resting habitat, habitat 
along migratory routes, and wintering habitat. Neotropical migratory bird populations are in decline due 
to habitat fragmentation, habitat loss and modification, urban expansion, loss of nonbreeding habitats and 
habitats along migratory routes, and brood parasitism (Parrish et al. 2002). 

In addition to the BCC and PIF species listed in Table 3.17.1, other common migratory bird species have 
the potential to occur on the tract or reasonably foreseeable coal haul transportation route. These species 
are listed in Tables 3.17.2 and 3.17.3. As indicated in Parrish et al. (2002), riparian, wetland, agriculture, 
and desert scrub are particularly important as breeding and wintering migratory bird habitats.  

3.17.2.4 AMPHIBIANS 

Most amphibian species require water sources or wet soils to complete their life cycles. Common 
amphibians could occur in the wetland or riparian vegetation communities on the tract. Common 
amphibians that could occur in the tract include Great Basin spadefoot (Spea intermontana), red-spotted 
toad (Bufo punctatus), Woodhouse’s toad (Bufo woodhousii), Western chorus frog (Pseudacris 
triseriata), and tiger salamander (Ambystoma tigrinum). 

3.17.2.5 FISH 

The flow rates of Kanab Creek and Lower Robinson Creek, which are the two largest streams on the tract, 
are too variable to support and sustain fish populations. Kanab Creek is categorized in the National 
Hydrography Dataset as a perennial stream that has flow throughout the year. However, observed flow in 
Kanab Creek is highly dependent on climate and upstream water use and has been observed to run very 
low (less than 0.1 cfs) through the tract during the summer (Petersen Hydrologic 2007). Flows in Lower 
Robinson Creek are usually minimal. In its upper and middle reaches, Robinson Creek is an ephemeral 
wash with discharge occurring rarely (Petersen Hydrologic 2013).  

Perennial rivers and creeks with sustained flows parallel the reasonably foreseeable coal haul 
transportation route, including the Sevier River, Threemile Creek, and Bear Creek. These water bodies 
contain fish habitat and populations of trout, including brown (Salmo trutta), brook (Salvelinus fontinalis), 
cutthroat (Oncorhynchus clarkii), and rainbow (O. mykiss). Trout are stocked in the Sevier River. 
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3.18 Wildlife: Special Status Species 
The special status species addressed in this section consist of animal species that are 1) federally listed as 
threatened, endangered, candidate, proposed, or petitioned; 2) Utah BLM state director’s sensitive 
species; 3) species protected under the Bald and Golden Eagle Protection Act (BGEPA), as amended; or 
4) UDWR sensitive species. The federal ESA of 1973 (PL 93-205, as amended) protects federally listed 
species from actions that may jeopardize their existence. This could occur through direct harm; activities 
resulting in increased stress during critical life history stages such as nesting, migration, or wintering; loss 
or degradation of critical habitat; or loss or degradation of occupied or potential habitats. Fish and wildlife 
habitats are generally managed according to the guiding principles outlined by the BLM’s Utah Riparian 
Management Policy (IM UT-2005-091) (BLM 2005a), A Strategy for Future Waterfowl Habitat 
Management on Public Lands (BLM 1991), and other species- and species-specific direction, such as the 
IM 2012-043 (BLM 2011c) describing Greater Sage-Grouse interim management policies and 
procedures, and the KFO RMP (BLM 2008b). 

The special status species analysis area includes the Alton Coal Tract as defined under each action 
alternative, and the reasonably foreseeable coal haul transportation route; this analysis area applies to all 
species except the Greater Sage-Grouse, which is described in detail in Section 3.18.3.4.  

The wildlife special status species section is divided into three subsections. The first provides a regional 
overview of special status animal species with potential to occur on the tract and/or reasonably 
foreseeable coal haul transportation route (Section 3.18.1). The second describes all special status species 
with potential to occur on the tract except for Greater Sage-Grouse (Section 3.18.2). The third section 
(3.18.3) is devoted solely to Greater Sage-Grouse. 

3.18.1 Regional Overview 
Special status species with potential to occur on or adjacent to the tract or reasonably foreseeable coal 
haul transportation route are listed in Table 3.18.1. The tract and reasonably foreseeable coal haul 
transportation route are in the northwest corner of Kane County, the west edge of Garfield County, and 
the east half of Iron County. The status and habitats of listed species were obtained from the BLM, from 
the Utah Conservation Data Center (2008), and from wildlife surveys conducted in 2007 and 2008. 
Appendix I’s reconnaissance survey report lists the special status animal species eliminated from detailed 
analysis and any reasons the species were not analyzed. 

Table 3.18.1. Special Status Animal Species with Potential to Occur on the Tract and/or 
Reasonably Foreseeable Coal Haul Transportation Route 

Common Name (scientific name)  Status 

Federally Listed Species 

California condor (Gymnogyps californianus) Federally endangered 

Utah prairie dog (Cynomys parvidens) Federally threatened 

Greater Sage-Grouse (Centrocercus urophasianus) Federal candidate species under 
ESA, BLM sensitive, SPC 

Sensitive Species 

Allen’s big-eared bat (Idionycteris phyllotis) BLM sensitive, SPC 

Arizona toad (Bufo microscaphus) BLM sensitive, SPC 
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Table 3.18.1. Special Status Animal Species with Potential to Occur on the Tract and/or 
Reasonably Foreseeable Coal Haul Transportation Route 

Common Name (scientific name)  Status 

Bald Eagle (Haliaeetus leucocephalus) SPC, BGEPA 

Big free-tailed bat (Nyctinomops macrotis) BLM sensitive, SPC 

Black Swift (Cypseloides niger) BLM sensitive, SPC, PIF 

Bonneville cutthroat trout (Oncorhynchus clarki utah) BLM sensitive, CS 

Burrowing Owl (Athene cunicularia) BLM sensitive, SPC 

Desert sucker (Catostomus clarki) SPC 

Ferruginous Hawk (Buteo regalis) BLM sensitive, SPC 

Fringed myotis (Myotis thysanodes) BLM sensitive, SPC 

Golden Eagle (Aquila chrysaetos) BGEPA 

Kit fox (Vulpes macrotis) SPC 

Leatherside chub (Gila copei) BLM sensitive, SPC 

Lewis’s Woodpecker (Melanerpes lewis) BLM sensitive, SPC 

Long-billed Curlew (Numenius americanus) BLM sensitive, SPC 

Northern Goshawk (Accipiter gentilis) BLM sensitive, CS 

Pygmy rabbit (Brachylagus idahoensis) BLM sensitive, SPC 

Short-eared Owl (Asio flammeus) BLM sensitive, SPC 

Spotted bat (Euderma maculatum) BLM sensitive, SPC 

Three-toed Woodpecker (Picoides tridactylus) BLM sensitive, SPC 

Townsend’s big-eared bat (Corynorhinus townsendii) BLM sensitive, SPC 

Virgin spinedace (Lepidomeda mollispinis) CS 

Western toad (Bufo boreas) SPC 

SPC = wildlife species of concern (2008). 

CS = Species receiving special management under a conservation agreement to preclude the need for federal listing (2008). 

BGEPA = species protected under the Bald And Golden Eagle Protection Act. 

PIF = Utah Partners in Flight priority species (Parrish et al. 2002). 

Vegetation on the tract is primarily pinyon-juniper woodland, sagebrush/grassland, and 
sagebrush/grassland (treated; where pinyon pine and Utah juniper cover has been mostly removed in 
response to juniper encroachment) (see Map 3.15). Table 3.18.2 shows land cover acreages and associated 
special status animal species for the tract. These vegetation communities are based on a survey of the tract 
conducted in fall 2007 (2007b). The vegetation treatment projects that created the sagebrush/grassland 
(treated) vegetation community are discussed in more detail in Section 3.18.3.4.2. As indicated in Table 
3.18.2, there is considerable overlap in the habitat associations of the species addressed in this section. 
See the Vegetation section of Chapter 3 for a detailed description of the vegetation communities 
presented in Table 3.18.2.  
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Table 3.18.2. Vegetation Community Acreages in the Alton Coal Tract and Associated Special Status 
Animal Species 

Vegetation Community Associated Wildlife and Special Status Animal Species Acres Percentage  
of Tract 

Pinyon-juniper woodland Allen’s big-eared bat, Arizona toad, Ferruginous Hawk, Lewis’s 
Woodpecker, Townsend’s big-eared bat 

1,430.0 40.0% 

Sagebrush/grassland  Burrowing Owl, Ferruginous Hawk, fringed myotis, Golden Eagle, 
Greater Sage-Grouse, kit fox, Long-billed Curlew, pygmy rabbit, 
Short-eared Owl, spotted bat, Townsend’s big-eared bat 

860.2 24.1% 

Sagebrush/grassland (treated) Burrowing Owl, Ferruginous Hawk, fringed myotis, Golden Eagle, 
Greater Sage-Grouse, kit fox, Long-billed Curlew, pygmy rabbit, 
Short-eared Owl, spotted bat, Townsend’s big-eared bat 

749.1 20.9% 

Annual and perennial grasses Ferruginous Hawk, Long-billed Curlew, Short-eared Owl 324.1 9.1% 

Mountain brush  Ferruginous Hawk, Lewis’s Woodpecker 62.8 1.8% 

Meadow (wetland) Western toad 62.8 1.8% 

Riparian Allen’s big-eared bat, Arizona toad, Bald Eagle, big free-tailed 
bat, Lewis’s Woodpecker, Northern Goshawk, western toad 

55.3 1.5% 

Rabbitbrush Burrowing Owl, Ferruginous Hawk, Golden Eagle, Greater Sage-
Grouse, kit fox, pygmy rabbit, Short-eared Owl, spotted bat 

10.7 0.3% 

Bedrock, cliff, and canyon Allen’s big-eared bat, Black Swift, big free-tailed bat, Golden 
Eagle, fringed myotis, spotted bat, Townsend’s big-eared bat  

0.0 0.0% 

Open water Black Swift  4.1 < 0.1% 

Roads None 17.4 0.5% 

Total 3,576.5 100.0% 

The sagebrush/grassland (treated) cover type and the sagebrush/grassland cover type differ in that 1) 
sagebrush/grassland contains an occasional Utah juniper or pinyon pine, and 2) understory species 
composition and grass/forb cover may be reduced in sagebrush/grassland (treated) due to the presence of 
chipped tree remnants. However, any reduction in value for wildlife species following treatment would be 
temporary, and some wildlife species would use these disturbed areas in the interim due to the more open 
landscape and production of understory species. 

Land cover types described for the tract and reasonably foreseeable coal haul transportation route differ 
for several reasons: 1) land cover was based on detailed vegetation community surveys for the tract, 2) 
land cover was based on SWReGAP coverage for the reasonably foreseeable coal haul transportation 
route, and 3) land cover types are not identical between the tract and reasonably foreseeable coal haul 
transportation route. Vegetation community surveys were not conducted along the reasonably foreseeable 
coal haul transportation route because SWReGAP analysis was deemed to be sufficient for assessment 
and quantification of habitat areas. Land cover adjacent to the 115-mile reasonably foreseeable coal haul 
transportation route is primarily sagebrush habitats (39.0%) and developed areas (38.7%). Table 3.18.3 
shows land cover miles and associated special status animal species for the reasonably foreseeable coal 
haul transportation route. 
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Table 3.18.3. Land Cover Miles Adjacent to the Reasonably Foreseeable Coal Haul Transportation 
Route and Associated Wildlife and Special Status Animal Species 

Cover Type Associated Wildlife and Special Status Animal 
Species Miles Percentage 

of Route 

Agriculture Ferruginous Hawk, Long-billed Curlew, Short-eared 
Owl 

7.3 6.4% 

Bedrock, cliff, and canyon Allen’s big-eared bat, black swift, big free-tailed bat, 
fringed myotis, spotted bat, Townsend’s big-eared bat, 
California condor  

1.1 1.0% 

Developed* None 41.6 36.3% 

Grassland (native and invasive 
grasses/forbs) 

Burrowing Owl, elk, Ferruginous Hawk, fringed myotis, 
Long-billed Curlew, Short-eared Owl, Utah prairie dog  

0.2 0.2% 

Open water Black Swift, Bonneville cutthroat trout < 0.1 < 0.1% 

Pinyon-juniper woodland Allen’s big-eared bat, Arizona toad, Ferruginous Hawk, 
Lewis’s Woodpecker, Townsend’s big-eared bat 

11.7 10.2% 

Riparian Allen’s big-eared bat, Arizona toad, Bald Eagle, big 
free-tailed bat, Lewis’s Woodpecker, Northern 
Goshawk, Western toad 

0.8 0.7% 

Sagebrush  Burrowing Owl, Ferruginous Hawk, fringed myotis, 
Golden Eagle, Greater Sage-Grouse, kit fox, pygmy 
rabbit, Short-eared Owl, spotted bat, Townsend’s big-
eared bat 

49.4 43.1% 

Salt desert scrub  Big free-tailed bat, Burrowing Owl, Ferruginous Hawk, 
Golden Eagle, kit fox, long-billed Curlew, Short-eared 
Owl, spotted bat 

< 0.1 < 0.1% 

Shrub-steppe  Burrowing Owl, Ferruginous Hawk, Golden Eagle, 
Greater Sage-Grouse, kit fox, Long-billed Curlew, 
pygmy rabbit, Short-eared Owl, spotted bat, 
Townsend’s big-eared bat, Utah prairie dog 

0.2 0.2% 

Woodland-shrubland  Black Swift, elk, Ferruginous Hawk, Lewis’s 
Woodpecker, Three-toed Woodpecker  

2.2 1.9% 

Total 114.7 100.0% 

* Developed land cover is composed of open space and low-intensity development (i.e., human-modified land cover such as lawns and parks), and 
medium-to-high-intensity development (i.e., roads, other paved surfaces, and structures). 

 

3.18.2 Special Status Species (except Greater Sage-Grouse) 

3.18.2.1 PYGMY RABBIT 

The pygmy rabbit requires dense, tall stands of sagebrush (Artemisia spp., especially A. tridentata) with 
sandy or alluvial soils that are conducive to burrowing (Bosworth 2003). Population densities vary in 
response to habitat quality, but the habitat or environmental factors that cause population fluctuations are 
poorly understood (Green et al. 1980). The species is believed to have declined from historic levels in 
response to reduced habitat quality and quantity. Habitat loss and degradation are primarily due to 
changes in fire regimes, land conversion for development and agriculture, livestock grazing, and weed 
invasions (Bosworth 2003). 
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The home range of pygmy rabbits is centered on a grouping of burrows, which they construct themselves 
and occupy year-round. A study conducted in Idaho by Heady and Laundré (Heady 2005) found that the 
mean home range sizes of female and male rabbits were 91.9 and 167.8 acres (37.2 and 67.9 hectares), 
respectively. However, they also found that the rabbits spent a disproportionate amount of time within 60 
meters of their burrows. Heady and Laundré also suggest that the pygmy rabbit is possibly limited in 
distribution and abundance by available burrow sites. Like most burrowing mammals, pygmy rabbits seek 
protection in burrows when disturbed. 

It is unknown whether pygmy rabbits are present on the tract. If they are present, they are likely not 
abundant or occur in discrete habitat patches. One incidental sighting has been reported on the tract; 
however, no systematic surveys have been conducted for this species, and it is unknown if any burrow 
systems are on the tract. Potential habitat for this species occurs in rabbitbrush, sagebrush/grassland, and 
sagebrush/grassland (treated) habitats on approximately 1,620 acres (45%) of the tract. The species is 
known to occur on the reasonably foreseeable coal haul transportation route. Forty-seven miles (42%) of 
the route consist of sagebrush and shrub-steppe habitat. Pygmy rabbits are likely found in a patchy 
distribution within that habitat type along the route. 

3.18.2.2 UTAH PRAIRIE DOG 

The Utah prairie dog is endemic to southwest Utah in the southern Bonneville Basin and in central Utah 
at high elevations (Bosworth 2003). Critical habitat has not been designated for the species. A revised 
recovery plan was completed for the Utah prairie dog in 2012 (USFWS 2012), and the Utah Prairie Dog 
Interim Conservation Strategy was completed in 1997 (Utah Prairie Dog Implementation Team 1997). 
The UDWR initiated a translocation program in 1972 to move Utah prairie dogs from private lands to 
areas of historical occupancy on public lands. The prairie dog translocation program has become a key 
element in Utah prairie dog management and recovery, and is authorized by the USFWS under the ESA. 
The tract and a portion of the reasonably foreseeable coal haul route are in the Paunsaugunt Utah Prairie 
Dog Recovery Unit. This recovery unit has sustained a population hovering around 1,000 individuals 
since 1995 (USFWS 2012). The remainder of the reasonably foreseeable coal haul route is on the West 
Desert Recovery Unit, which sustains a population of approximately 4,000 individuals (USFWS 2012).  

Prairie dog habitats consist of continuous grassland and other vegetation on flat plains (BLM 2008b). 
Succulent vegetation is crucial for Utah prairie dog survival during drought (Crocker-Bedford et al. 
1981). Populations have declined dramatically from historic levels to the current total of approximately 
7,200 adults (Crowther 2013). The primary threats to the species are direct habitat loss from development 
and agricultural use and plague (Crowther 2013). Bubonic plague and sylvatic plague can cause dramatic 
population fluctuations, and poisonings and shootings have affected populations in some areas (Crowther 
2013). Populations of Utah prairie dog are not present on the tract or on BLM-managed lands elsewhere 
in Kane County, but populations are known to exist along the reasonably foreseeable coal haul 
transportation route. Suitable Utah prairie dog habitat occurs in sagebrush, grassland, and shrub-steppe 
habitats adjacent to US-89, SR-20, I-15, and SR-56 along approximately 47 miles (43%) of the 
reasonably foreseeable coal haul transportation route. The USFWS has established a 350-foot buffer as 
the range within which normal behavior of individual Utah prairie dogs may be disrupted by noise or 
human presence (Fox 2010). Known Utah prairie dog colonies occur within 350 feet of the reasonably 
foreseeable coal haul transportation route on 673 acres and are estimated to contain approximately 1,768 
prairie dogs, or 24% of the total known Utah prairie dog population (Crowther 2013). Note that it is 
impossible to know exactly how many prairie dogs would be in the 350-foot buffer at any one time. Some 
colonies straddle the buffer, and the count reported of individuals within the buffer includes the entire 
count for all colonies where even a small portion is in the buffer. 
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3.18.2.3 KIT FOX 

The kit fox inhabits the western United States and northern Mexico, but is not widely abundant in Utah 
(UDWR 2008). The species prefers sparsely vegetated greasewood, shadscale, or sagebrush-dominated 
habitats (Crowther 2013), and has the potential to occur on the tract and along the reasonably foreseeable 
coal haul transportation route. The kit fox’s specific distribution is not known, but high- and substantial-
value habitats exist on or near the west portion of the reasonably foreseeable coal haul transportation 
route in Iron County (UDWR 2008). Suitable habitats consist of sagebrush/grassland, sagebrush/grassland 
(treated), and rabbitbrush habitats on 1,620 acres (45%) of the tract, and on sagebrush and shrub-steppe 
habitats along 47 miles (43%) of the reasonably foreseeable coal haul transportation route. Reports of 
average kit fox home range size are approximately 11 km2, or 2,718 acres (List et al. 2003; White et al. 
1993). Exact home range sizes depend on the regional climate, habitat availability, and prey availability. 
If this home range size is correct for the habitat of the tract, the tract likely provides part of the home 
range for one kit fox individual. 

3.18.2.4 BAT SPECIES 

Five special status bat species have suitable habitats on the tract and reasonably foreseeable coal haul 
transportation route. These bat species occupy a variety of habitats, but their ecological needs are 
fundamentally the same and consist of secure roosting sites and insect prey. Reductions in the prey base 
from pesticide use, disturbance of roost sites, and mine closures are the primary threats to bat species 
(UDWR 2005). The species addressed here use rocky cliffs, crevices, or outcroppings as roost sites. 
However, caves or mines in any habitat may be used as a roosting site. Bat roost sites in cliff and canyon 
habitats do not exist on the tract, but do exist along approximately 1 mile (1%) of the reasonably 
foreseeable coal haul transportation route. Some bat species are also known to use stream and riparian 
habitats, which are quantified within 100 feet of the reasonably foreseeable coal haul transportation route 
based on the maximum likely distance that coal could be transported from the route. 

Allen’s big-eared bat occurs in Garfield and Kane counties (UDWR 2005). The species prefers riparian 
areas dominated by cottonwood and willow trees, forested mountain areas, and pinyon-juniper habitats 
(Foster et al. 1996). In addition to roosting sites in cliff and canyon habitat, suitable roosting and foraging 
areas occur in pinyon-juniper woodland and riparian habitats on 1,485 acres (42%) of the tract and along 
10 miles (9%) of the reasonably foreseeable coal haul transportation route. There are approximately 38 
acres of riparian habitat within 100 feet of the route. 

The big free-tailed bat inhabits rugged, rocky terrain, and roosts in rock crevices and cliff faces (Foster 
et al. 1996). The species forages in desert scrub and riparian habitats. In addition to roosting habitat in 
cliff and canyon habitat types along the reasonably foreseeable coal haul transportation route, foraging 
habitats exist in riparian habitat on 55 acres (2%) of the tract and in salt desert scrub along 0.1 mile 
(0.1%) of the route. There are approximately 38 acres of riparian habitat within 100 feet of the route. 

The fringed myotis is associated with rocky outcroppings, cliffs, and canyons (Crowther 2013), and are 
known to use sagebrush and grasslands as foraging habitats (Foster et al. 1996). In addition to suitable 
roosting sites in cliff and canyon habitat, foraging habitats for this species include sagebrush/grassland 
and sagebrush/grassland (treated) habitats on 1,609 acres (45%) of the tract, and in sagebrush and 
grassland habitats along 43 miles (39%) of the reasonably foreseeable coal haul transportation route. 

The spotted bat is associated with deep, narrow, rocky canyons with precipitous cliffs and crevices in 
cliff walls. The species is known to use open sagebrush or desert scrub as foraging habitat (Foster et al. 
1996). In addition to roosting sites in cliff and canyon habitat, foraging habitats for this species include 
sagebrush/grassland, sagebrush/grassland (treated), and rabbitbrush habitats on 1,620 acres (45%) of the 
tract, and sagebrush, shrub-steppe, and salt desert scrub along 47 miles (43%) of the reasonably 
foreseeable coal haul transportation route. 
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Townsend’s big-eared bat occurs in sagebrush steppe, pinyon-juniper, and other habitat types with caves 
or mines for roost sites (Foster et al. 1996). In addition to roosting sites in cliff and canyon habitat (where 
caves are present), foraging habitat for this species occurs in pinyon-juniper woodland, 
sagebrush/grassland, and sagebrush/grassland (treated) habitats on 3,039 acres (85%) of the tract, and in 
sagebrush, pinyon-juniper woodland, and shrub-steppe along 56 miles (51%) of the reasonably 
foreseeable coal haul transportation route. 

3.18.2.5 RAPTOR SPECIES 

Habitat needs for raptors include nesting sites, foraging areas, and roosting or resting sites. Roosting 
generally occurs in riparian areas and on cliff faces. Potential nesting and roosting sites occur in riparian 
habitats on approximately 55 acres (2%) of the tract, and in cliff and canyon habitats along approximately 
1 mile (1%) of the reasonably foreseeable coal haul transportation route. Cliff and canyon habitat does not 
occur on the tract. Stream and riparian habitats occur on approximately 38 acres within 100 feet of the 
reasonably foreseeable coal haul transportation route (the maximum likely distance that coal could be 
transported from the route). Habitat loss and disturbance to nest sites, reduction of the prey base, 
electrocution from power lines, and environmental contaminants are the primary threats to raptor species 
(Parrish et al. 2002). In addition to the six raptor species addressed here, migratory raptor species are 
discussed in the Migratory Birds section. 

The Bald Eagle winters in Utah along rivers, streams, lakes, reservoirs, ponds, and sewage lagoons 
within riparian or sub-montane woodlands (Crowther 2013). There are no active breeding sites in 
Garfield, Kane, or Iron counties (Crowther 2013). Riparian areas on the tract and reasonably foreseeable 
coal haul transportation route, quantified above, could provide wintering habitat for this species. 

The Burrowing Owl prefers sagebrush steppe, desert scrub, and other shrub-dominated habitats with 
abandoned animal burrows for nesting sites (Crowther 2013). Suitable nesting and foraging habitats in 
sagebrush/grassland, sagebrush/grassland (treated), and rabbitbrush occur on 1,620 acres (45%) of the 
tract, and in sagebrush, shrub-steppe, grassland, and salt desert scrub habitats along 47 miles (43%) of the 
reasonably foreseeable coal haul transportation route. 

The California Condor has experienced an extremely reduced distribution and dramatic decline in 
abundance since European settlement (USFWS 2013b). The current distribution occurs only in California 
and Mexico, with an experimental population centered on the Vermillion Cliffs of northern Arizona. This 
species is very wide-ranging and may travel 50–100 miles in a single day. It requires great expanses of 
foraging habitat because it depends on widely spaced sources of carrion for food. Individuals from the 
northern Arizona experimental population have been observed in southern Utah flying through areas such 
as Bryce Canyon National Park. There are no recorded observations of this species on the tract, but it 
could occasionally fly through the area in search of carcasses. It may also search for road kill carcasses 
along the reasonably foreseeable coal haul transportation route.  

The Ferruginous Hawk forages in grasslands, agricultural lands, mixed shrub habitats, and on the 
periphery of pinyon-juniper forests. Breeding occurs in pinyon-juniper and juniper shrub habitat 
assemblages and sagebrush steppe (Walters et al. 1983). Suitable nesting and foraging habitats occur in 
pinyon-juniper woodland, sagebrush/grassland, sagebrush/grassland (treated), annual and perennial 
grasses, mountain brush and rabbitbrush on 3,437 acres (96%) of the tract, and in pinyon-juniper 
woodland, sagebrush, agriculture, shrub-steppe, woodland-shrubland, grassland and salt desert scrub 
along 66 miles (60%) of the reasonably foreseeable coal haul transportation route. 

The Golden Eagle nests in cliff habitats and forages in high desert scrub (Parrish et al. 2002). Suitable 
foraging habitats in sagebrush/grassland, sagebrush/grassland (treated), and rabbitbrush occur on 1,620 
acres (45%) of the tract, and in sagebrush, shrub-steppe, and salt desert scrub along 47 miles (43%) of the 
reasonably foreseeable coal haul transportation route. 
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The Northern Goshawk prefers mountain forest and riparian habitats and is a year-round resident of 
Utah (UDWR 2008). Winter foraging and roosting habitats occur in pinyon-juniper woodlands on 1,430 
acres (40%) of the tract. Potential nesting habitats are limited to riparian habitats on 55 acres (2%) of the 
tract, and 38 acres within 100 feet of the reasonably foreseeable coal haul transportation route.  

The Short-eared Owl is a ground-nesting species that inhabits arid grasslands, croplands, cold desert 
shrub, and sagebrush-rabbitbrush habitats (Crowther 2013). The species may migrate or remain as a year-
round resident in Utah (UDWR 2008). Suitable foraging and nesting habitats in sagebrush/grassland, 
sagebrush/grassland (treated), annual and perennial grasses, and rabbitbrush occur on 1,944 acres (54%) 
of the tract, and in sagebrush, agriculture, shrub-steppe, grassland, and salt desert scrub along 54 miles 
(49%) of the reasonably foreseeable coal haul transportation route. 

3.18.2.6 MIGRATORY BIRD SPECIES 

Migratory birds require nesting and brooding habitat, nonbreeding foraging and resting habitat, habitat 
along migratory routes, and wintering habitat. Neotropical migratory bird populations are in decline due 
to habitat fragmentation, habitat loss and modification, urban expansion, loss of nonbreeding habitats and 
habitats along migratory routes, and brood parasitism (Parrish et al. 2002). Four special status migratory 
bird species have potential to occur in the tract and reasonably foreseeable coal haul route. 

The Black Swift is very rare in Utah with no confirmed nesting sites in Garfield, Kane, or Iron counties 
(Crowther 2013; Parrish et al. 2002). The species only nests near or behind waterfalls, and no potential 
breeding sites are known to exist on the tract or within 100 feet of the reasonably foreseeable coal haul 
transportation route. The species is migratory, arriving in Utah in late May or early June and remaining as 
late as October (Parrish et al. 2002). The Black Swift feeds exclusively on flying insects, and may forage 
over rivers and streams up to 25 miles from nesting colonies (Parrish et al. 2002). Loss of nesting habitat 
due to reduction or loss of water flow, reduced prey base due to pesticide use, and direct disturbance to 
nesting sites are the primary causes of reduced distribution and declining populations (Parrish et al. 2002). 
Foraging habitat may occur in association with riparian areas on 55 acres (2%) of the tract and on 38 
acres of the reasonably foreseeable coal haul transportation route. 

Lewis’s Woodpecker is a cavity nesting species that breeds in ponderosa pine (Pinus ponderosa) 
habitats, but may also use riparian cottonwoods or montane shrub habitats (Parrish et al. 2002). The 
species eats insects during breeding season, and nuts and berries in fall and winter (Ehrlich et al. 1988). 
Lewis’s Woodpecker inhabits open habitats with widely spaced trees and an understory of grasses and 
shrubs to provide insect prey and plant forage (Parrish et al. 2002). Loss of habitat due to tree removal 
and changes in forest structure as well as grazing by livestock are the primary threats to the species 
(Parrish et al. 2002). Secondary breeding habitat may occur in pinyon-juniper woodland, riparian, and 
mountain brush habitats on 1,548 acres (43%) of the tract, and in pinyon-juniper woodland and 
woodland-shrubland habitats along 12 miles (11%) of the reasonably foreseeable coal haul transportation 
route. In addition, there are approximately 38 acres of riparian habitat within 100 feet of the reasonably 
foreseeable coal haul transportation route. 

The Long-billed Curlew is a migrant and summer resident in Utah that requires short grass and bare-
ground breeding habitats with shade and abundant small vertebrate prey (Pampush 1980; Parrish et al. 
2002). Uncultivated rangelands and pastures support most of the breeding population in Utah. Loss and 
modification of breeding habitats and predation by foxes and domestic pets are the primary threats to the 
species and have caused dramatic population declines. Breeding habitats include pasture, meadow, and 
sagebrush/grassland. Suitable breeding habitats include sagebrush/grassland, sagebrush/grassland 
(treated), and annual and perennial grasses on 1,933 acres (54%) of the tract, and in agriculture, shrub-
steppe, grassland, and salt desert scrub habitats along 11 miles (10%) of the reasonably foreseeable coal 
haul transportation route. 
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The Three-toed Woodpecker is a cavity nesting species that breeds and winters in high-elevation 
coniferous forests in Utah (Parrish et al. 2002). The species requires coniferous trees (living and dead) to 
support its prey of wood-boring insect larvae, but may also use mixed forest habitats (Hill et al. 2001). 
Populations fluctuate in response to bark beetle outbreaks. Tree removal and fire suppression that remove 
standing dead trees are the primary threat to the species (Parrish et al. 2002). Suitable breeding and 
foraging habitats are limited to woodland-shrubland habitats along approximately 2 miles (2%) of the 
reasonably foreseeable coal haul transportation route. No suitable coniferous forest habitat occurs on the 
tract. 

3.18.2.7 AMPHIBIAN SPECIES 

The Arizona toad is present in Kane County with most of its Utah distribution concentrated to the west 
in the Virgin River basin in Washington County (UDWR 2005). In Utah, this species inhabits juniper-
dominated habitats and low-elevation riparian habitats near permanent or semipermanent water bodies 
(Crowther 2013). The Arizona toad lays eggs on the bottoms of shallow, slow-moving streams. Threats to 
this species include loss of native vegetation and riparian corridors (UDWR 2005) as well as water 
withdrawals (Crowther 2013). Suitable habitats in pinyon-juniper habitats near water bodies and riparian 
habitats occur on a maximum of 1,430 acres (40%) of the tract. In addition, there are approximately 38 
acres of riparian habitat within 100 feet of the reasonably foreseeable coal haul transportation route. 

The western toad inhabits montane areas in riparian, shrub, mixed conifer, and aspen-conifer habitats 
associated with permanent bodies of water, and breeds in small bodies of water and along creeks and 
rivers (Crowther 2013). Suitable western toad habitat in meadow wetlands and riparian habitat occurs on 
118 acres (3%) of the tract. In addition, there are approximately 38 acres of riparian habitat within 100 
feet of the reasonably foreseeable coal haul transportation route.  

3.18.2.8 FISH SPECIES 

The Bonneville cutthroat trout inhabits major rivers and lakes in parts of Utah, Idaho, Nevada, and 
Wyoming. Like most trout species, it is found in relatively cool and clean habitats that provide 
complexity in terms of depth, velocity, and substrate (Lentsch et al. 2000). It is known to occur in the 
Sevier River watershed, including Threemile Creek in Garfield County, a creek that would be intersected 
by the reasonably foreseeable coal haul transportation route.  

No special status fish species are known to occur on the tract.  

3.18.3 Greater Sage-Grouse 
The analysis area for Greater Sage-Grouse is defined as the 607,210-acre area presented in Map 3.21. 
This area also defines the approximate limits of the Panguitch sage-grouse population, and the Panguitch 
Management Area in the Greater Sage-grouse (Centrocercus urophasianus) Conservation Objectives: 
Final Report (USFWS 2013a). The tract is in the south portion of the analysis area. A subset of the 
Panguitch population breeds near the tract, as described in detail below.  

Areas occupied by the Greater Sage-Grouse are defined by seasonal usage and are mapped by UDWR. 
According to management action SSS-53 of the KFO RMP, the BLM manages habitat according to 
UDWR’s habitat layer. Consistent with the BLM Washington Office IM-2012-043, the Greater Sage-
Grouse habitat data layer updated in 2012 is presented in this document as the best available information, 
except where site-specific information is available, as described below. 

Site-specific information derived from studies conducted by Dr. Nicki Frey (Utah State University) was 
used to assess the existing condition and potential impacts for this species. Between 2005 and 2009, Dr. 
Frey placed radio transmitters on 31 sage-grouse (12 male, 4 female, 15 juvenile) trapped at the Alton–
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Sink Valley and Hoyt’s Ranch leks to determine 1) home range size and seasonal habitat use (Frey et al. 
2013b); 2) habitat use, including use of areas where vegetation treatments were completed (Frey et al. 
2013a); 3) the extent of connectivity between lek locations (Frey 2010; Frey et al. 2008); 4) potential 
predators (Curtis et al. 2007); and 5) the rate of fence line mortality (Curtis et al. 2007). Nesting locations 
were also observed. However, although some nesting activity was documented, it must be noted that the 
study contained a very small sample size of female grouse; therefore, it is inappropriate to draw explicit 
conclusions from the gathered information on habitat use of nesting females. The purpose of the radio 
transmitters placed on birds trapped near the Hoyt’s Ranch lek was to document movement between 
breeding centers within the population and also to document use of areas that have undergone vegetation 
treatments, as described below (Frey 2010).  

Additionally, annual progress reports written by Dr. Steven Petersen (sage-grouse population and habitat 
consultant for ACD) were also used to gather information specific to the group of birds using the area—
see Petersen (2013b, 2013a) as well as the compilation of Petersen annual sage-grouse reports in 
Appendix 3-5 of the Coal Hollow permit application package (ACD 2007-2008). These reports were 
submitted to DOGM to document the actions taken by ACD to increase available habitat through off-site 
mitigation, as well as all sage-grouse sightings on and near the Coal Hollow operation. 

3.18.3.1 REGULATORY STATUS 

Greater Sage-Grouse is listed by USFWS as a candidate species. On March 5, 2010, the service 
determined that listing the species is warranted but precluded by other listings, as detailed in Endangered 
and Threatened Wildlife and Plants; 12-month Findings for Petitions to List the Greater Sage-Grouse 
(Centrocercus urophasianus) as Threatened or Endangered; Proposed Rule (50 CFR 17, Federal Register 
75:13910–14014). Additionally, under the Utah Comprehensive Wildlife Conservation Strategy, Greater 
Sage-Grouse is a species of particular concern (Tier II). According to the strategy, “Tier II species include 
those listed on the Utah Species of Concern List under sole state authority” (UDWR 2005).  

Currently, the BLM manages Greater Sage-Grouse and its habitat according to BLM Washington Office 
IM-2012-043. The intent of this IM is to ensure that interim conservation policies and procedures are 
implemented when field offices authorize or carry out activities on public land while the BLM develops 
and decides how to best incorporate long-term conservation measures for Greater Sage-Grouse into 
applicable land use plans. Under this IM when evaluating proposed leases for solid minerals (e.g., coal), 
BLM is directed to “cumulatively maintain or enhance Greater Sage-Grouse habitat” through 
minimization and on- and off-site mitigation measures.  

In Utah, sage-grouse populations are currently managed by UDWR under the sage-grouse conservation 
plan (UDWR 2013). The sage-grouse conservation plan reflects sage-grouse recommendations that were 
provided to the Governor of Utah by a multi-disciplinary group of stakeholders in early 2012. The BLM 
is currently evaluating an amendment to multiple land use plans under which the sage-grouse 
conservation plan is one of the action alternatives under consideration. See Section 1.7.1.1 for a more 
detailed description of the land use plan amendment process. 

3.18.3.2 GENERAL HABITAT NEEDS 

The Greater Sage-Grouse is a sagebrush-obligate species that requires contiguous sagebrush-dominated 
habitats (Connelly et al. 2004). In Utah, nesting sage-grouse have been demonstrated to prefer sagebrush 
more than 16 inches (40 cm) tall and a 15%–50% canopy cover of tall grasses and other concealing 
vegetation (Connelly et al. 2004). These conditions are consistent with mature, well-developed sagebrush 
communities. Rangewide, sage-grouse also forage in riparian, wet meadow, and agricultural habitat types 
during the spring and summer nesting and brood-rearing season, and they are dependent on mature 
sagebrush stands for forage and shelter in the winter (Connelly et al. 2004).  
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Leks are open areas where strutting male grouse congregate to compete for the opportunity to mate with 
females. Sage-grouse congregate near or on lek locations every spring for breeding. Leks normally occur in 
the same location each year, with some lek locations persisting for over 85 years (Connelly et al. 2011). 
They often occur in complexes, with one or more primary leks occurring near other lek locations that 
support fewer males (Connelly et al. 2011). Some variation, or shifting, of lek locations has been observed. 
Shifting the lek location may occur for several reasons, including persistent disturbance and/or alternation 
of vegetative cover (Connelly et al. 2011; Holloron 2005; Walker et al. 2007). It is thought that the most 
important factor affecting a lek location is the proximity to and configuration and abundance of nesting 
habitat (Connelly et al. 2011; Connelly et al. 2000) and that males form leks opportunistically at sites in or 
adjacent to this habitat (Connelly et al. 2000). Lek habitat is not considered limiting to sage-grouse 
populations (Connelly et al. 2011). The lek location is therefore indicative of the location of high-quality 
nesting habitat, and may change if the quality of that particular nesting habitat declines. It is thought the 
most important factors for increasing sage-grouse population growth are nest success, chick survival, and 
female survival, respectively (Taylor et al. 2012). Therefore, maintaining high-quality nesting and brood-
rearing habitat is the most essential component to increase or maintain population abundance.  

3.18.3.3 DISTRIBUTION AND THREATS 

Greater Sage-Grouse population numbers have declined rangewide, and they now occupy approximately 
56% of their historic range. The exact decline in sage-grouse population numbers since pre-settlement 
times is unclear, because estimates were largely anecdotal before the implementation of systematic 
surveys in the 1950s (USFS 2013). In Utah, Greater Sage-Grouse are present in scattered populations 
north and west of the Colorado River (UDWR 2002) on approximately 40% of their historic range (Beck 
et al. 2003).  

Population declines are primarily due to habitat loss, habitat fragmentation, and reduced habitat quality 
resulting from energy development, urban expansion, conversion of habitats to agriculture, and alteration 
of habitats by invasive species that reduce habitat quality by reducing herbaceous forage and/or increasing 
the frequency and intensity of ground fires (Bosworth 2003; UDWR 2002). Sagebrush steppe habitats 
(which are very important to this species) and associated herbaceous understory have been reduced by 
improper grazing, invasive plant species, altered fire regimes, conifer encroachment, and oil and gas 
industry expansion (UDWR 2005). Other threats specific to this species include limited distribution and 
predation by both native and invasive animal species (Connelly et al. 2004; UDWR 2005). Fences can 
also pose a threat to sage-grouse as vertical barriers, collision risks, and raptor perches (Curtis et al. 
2007).  

Conifer woodland encroachment into sagebrush habitats has reduced the quality and quantity of 
sagebrush stands and contributed to the rangewide decline in sage-grouse abundance (Connelly et al. 
2004). Juniper encroachment is especially widespread in the analysis area, and is discussed in more detail 
below (Connelly et al. 2004). The group breeding in Sink Valley has also experienced relatively high 
mortality from predation, with a relatively large number of sage-grouse known to have been killed by 
predators since 2005 (Curtis et al. 2007). Increasing predation by predators (domestic pets, red foxes, 
raccoons) and ravens is of concern (Frey et al. 2008). 

3.18.3.4 ANALYSIS AREA DESCRIPTION 

The analysis area for the Greater Sage-Grouse is the 607,210-acre area that is referred to as the Panguitch 
SGMA (see Map 3.21) in the sage-grouse conservation plan and the Panguitch Management Area in the 
Greater Sage-grouse (Centrocercus urophasianus) Conservation Objectives: Final Report (UDWR 2013, 
USFWS 2013a ). This analysis area was chosen for this species because in addition to including the tract 
area, it encompasses the approximate extent of habitat used by the Panguitch sage-grouse population, 
which is managed by UDWR as a single population unit.  
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The tract occurs in the south portion of the analysis area. The extreme south boundary of the analysis area 
is also the southern-most distribution of the species rangewide. The tract does not exhibit textbook habitat 
characteristics, possibly because the tract is near the southernmost edge of the species’ distribution. For 
most animal species, habitat conditions near the edge of a species’ distribution are often considered 
suboptimal when compared to habitat near the core of the distribution. Populations that occupy this 
“fringe” habitat are also more prone to extirpation from stochastic, or unpredictable, events (Doherty et al. 
2003); however, these populations may also exhibit important adaptations to suboptimal habitat. 

Furthermore, the quality of the sagebrush habitats in the analysis area has declined due to conifer 
encroachment as well as an increase in dense stands of sagebrush that has occurred regionally since 
European settlement. Long-term fire suppression efforts, coupled with excessive historical browsing and 
grazing by wildlife and livestock, have led to the conversion of sagebrush steppe communities into dense 
shrubland areas and juniper woodlands (BLM 2010c) (Map 3.22), neither of which provides high-quality 
habitat for sage-grouse. It is evident that the sagebrush habitat has experienced extensive conifer 
encroachment because vast expanses of the analysis area consist of conifer woodlands with an intact 
sagebrush understory. Classic conifer encroachment occurs in a contained zone or band where sagebrush 
and conifer woodland vegetation types abut, but the encroachment in the analysis area has occurred 
uniformly throughout very large patches.  

3.18.3.4.1 Connectivity and Movement between Leks 

The Panguitch sage-grouse population is distributed throughout the analysis area. Grouse from this 
population primarily use the available patches of suitable sagebrush habitat as well as suboptimal 
agricultural and juniper habitat patches. In the analysis area, connectivity between sagebrush habitat 
patches has become increasingly blocked by juniper encroachment (Petersen 2006). For the population, it 
is important to retain connectivity between habitat patches to ensure genetic flow and maintain the fitness 
of individual breeding groups. It is thought that historical levels of connectivity within the population 
may have been significantly altered by juniper encroachment, and are likely a factor in the observed 
decline in use of the Alton–Sink Valley lek (described below). 

Observations indicate that although the Sink-Valley group may remain in the Alton–Sink Valley area 
year-round (described further below), there is dispersion and movement of grouse into and through Sink 
Valley. Movement of birds has been documented from the Hoyts Ranch lek (north of Alton) to areas 
south of the tract in the summer, fall and winter (Curtis et al. 2007; Frey 2010). Additionally, evidence of 
grouse winter use (including observations of large groupings of grouse) has been observed approximately 
8 miles southeast of the tract in Ford’s Pasture (Petersen 2013a), indicating that birds pass through Sink 
Valley to get to more southerly wintering habitats. Lastly, two juveniles captured in Sink Valley moved 
north of Hoyt’s Ranch during the winter, and returned to the Sink Valley the following summer (Curtis et 
al. 2007). Because birds have been documented moving between Sage Hen Hollow, near the town of 
Panguitch, to Hoyt’s Ranch, there is potential for the normal movement patterns of this population to 
range a linear distance of almost 35 miles, from Sage Hen Hollow in the north to Ford’s Pasture in the 
south (Frey 2009); however, this link has not been directly observed and may currently be altered due to 
movement corridors blocked by conifer encroachment.  

3.18.3.4.2 Completed Analysis Area Vegetation Treatments 

As an ongoing objective to improve the habitat of the analysis area for sage-grouse, the BLM and ACD 
completed a combined 28,296 acres of vegetation treatments in the analysis area between 2009 and 2013, 
including 1,076.9 acres of treatments within the tract (Maps 3.23 and 3.24). Vegetation treatment 
locations were chosen to increase habitat availability for the Panguitch population of sage-grouse, as well 
as to increase connectivity between existing habitat patches. Most vegetation treatments consisted of 
juniper removal in areas experiencing conifer encroachment of intact sagebrush understories, and 
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subsequent seeding of forbs and grasses. The juniper removal was accomplished mechanically (i.e., with a 
brush-hog) and by hand-thinning. Cut trees were mulched, and the mulch was spread on the ground as 
cover for seed. Immediately after tree removal, the treatment area was reseeded with a mixture of forbs 
and grasses standard for southern Utah. Vegetation treatments typically cost between $79 and $396 per 
acre. Due to the unique vegetative conditions of the area (i.e., vast areas of juniper encroachment with an 
intact sagebrush understory), the juniper removal was accomplished while still maintaining the sagebrush 
understory and leaving much of the shrub community intact. After treatment, the shrub and forb canopy 
cover increased with the absence of competition from the juniper and filled in the areas where the trees 
had previously been (Frey et al. 2013a). 

Since mining began in 2010, ACD has completed vegetation treatment projects, consisting of juniper 
removal as described above, to maintain compliance with the Coal Hollow mining permit. These 
treatments, especially the 808 acres treated on private lands in 2009–2011 (referred to as the Heaton 
Property) were designed with the intent to increase connectivity for sage-grouse between the Alton–Sink 
Valley lek and Hoyt’s Ranch to the north. 

Vegetation treatments consisting of juniper removal from areas with an intact sagebrush understory, like 
those described above, are generally thought to provide a timely and effective increase of available habitat 
for local sage-grouse (Baruch-Mordo et al. 2013; Commons et al. 1999). This is especially true for areas 
immediately adjacent to habitat already occupied by sage-grouse. The Alton–Sink Valley is unique in that 
there are large expanses of habitat that fit this description; juniper encroachment into sagebrush habitat is 
evident in uniform patches throughout the analysis area. Potential locations for additional juniper removal 
treatments in the analysis area are abundant. In fact, BLM has completed NEPA analyses on 172,927 
acres of juniper-encroached habitat in the analysis area in the Upper Kanab Creek Watershed Vegetation 
Management Project Environmental Assessment (BLM 2010d) and the South Canyon Vegetation 
Enhancement Environmental Assessment (BLM 2010c) (see Map 3.23) to treat the existing conifer 
encroachment and improve habitat for wildlife species that use sagebrush habitat, such as the Greater 
Sage-Grouse. By comparison, a small percentage of lands approved for vegetation treatments have been 
completed. As funding becomes available, BLM plans to continue to conduct vegetation treatments in the 
analysis area to accomplish the objective of stabilizing the local population decline by providing 
additional habitat and increasing connectivity throughout the population. 

Many of the juniper removal treatments completed in the analysis area were studied for post-treatment use 
by sage-grouse. All of the studied areas were used within a year of project completion (Frey et al. 2013a; 
Frey 2010; Frey 2008). The treatments on the tract resulted in increased sagebrush, forb, and grass cover 
and increased use of treated areas by sage-grouse in the summer and fall (Frey et al. 2013a). Immediately 
after the treatment was completed in fall 2005, birds were documented using the treated area, even though 
there was little vegetation growing (Frey et al. 2013a). The preference for the treated area was most 
pronounced during fall of the first year, and may be explained by an increased availability of invertebrates 
as a food source (Frey et al. 2013a). Sage-grouse also demonstrated a strong preference for treated habitat 
during the brood-rearing season immediately after treatment, suggesting that sufficient brood-rearing 
habitat had previously been unavailable. For the subsequent four years of telemetry observations, grouse 
shifted preferential habitat use away from suboptimal agriculture and pinyon-juniper habitat and toward 
treated sagebrush habitat. This quick response might have been due to the sudden availability of habitat in 
areas where suitable sagebrush habitat is limited for the sage-grouse (Frey et al. 2013a). 

The Heaton Property vegetation treatment was also used by sage-grouse within the year after project 
completion while grouse were moving south toward winter habitat (Frey 2010). The purpose of this 
vegetation treatment project was to increase connectivity between Hoyt’s Ranch and Sink Valley, and the 
observed use by sage-grouse suggests it may have indeed increased the connectivity. 

Lastly, male breeding behavior (strutting) was observed off the traditional lek and in one of the treated 
areas of the tract in 2013 (Petersen 2013b; Schaible 2013b). This is described in more detail below.  
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3.18.3.4.3 Coal Hollow Mining Operation 

ACD has conducted mining activities on private lands adjacent to the tract (i.e., the Coal Hollow Mine) 
since fall 2010. As a condition of the mining permit, sage-grouse have been counted and monitored (both 
systematically and opportunistically) since 2005 to detect changes in the amount of birds in the area as 
well as document habitat use. In addition, to fulfill permit obligations, ACD has improved sage-grouse 
habitat through juniper removal vegetation treatments (as described above). Mining on the Coal Hollow 
parcel has provided an opportunity to observe how the Panguitch population is affected by the types of 
activities described in the Proposed Action. 

During both systematic and opportunistic surveys before and after mining began, sage-grouse were most 
often observed in the “Sagebrush Flat” area, an area including parts of Block S of the tract (Petersen 
2013b). Flocks of grouse were flushed and otherwise in this area year-round, with flock size increasing to 
above 61 in fall and winter (Petersen 2013b). Breeding behavior was also observed in this area starting in 
2009 (before mining began) and has continued through 2013. It is thought that most birds breeding in the 
area have nests in the Sagebrush Flat (including Block S); however, nesting has rarely been directly 
observed (Petersen 2013b).  

Despite the research results from oil and gas development in Wyoming (i.e., Holloran 2005), mining at Coal 
Hollow, in the short term, has not resulted in a reduction of breeding grouse; the number of sage-grouse using 
the Alton–Sink Valley area was in decline before mining began (described below), but has appeared to 
remain relatively stable, albeit at low numbers, throughout mining activities (see Table 3.18.4) (Petersen 
2013b). The absence of a decline could be for three reasons: 1) to date, ACD has not yet mined all the 
sagebrush habitat within its current permit boundary, including that adjacent to the federal Block S and the 
traditional Alton–Sink Valley lek location (described below); 2) the vegetation treatments completed by 
BLM and ACD have provided additional habitat for sage-grouse (as described above), which has helped 
stabilize the population decline; and 3) a time-lag effect of impacts has not yet been realized (Harju et al. 
2010), meaning that impacts may become evident in the future. Sage-grouse observations and behavior 
monitoring suggest that mining has had little impact on local sage-grouse behavior (Petersen 2013b). Sage-
grouse have been observed in and around the actively mined areas of Coal Hollow, including strutting on the 
spoils piles as well as drinking from water pooled in surface mining areas. They have also been observed 
flying over the active mining operations, and are thought to display a tolerance for the mining equipment 
because they have not been displaced from the area of active mining and do not flush when equipment 
approaches (Petersen 2013b).  

Mining has been completed in one area of the Coal Hollow parcel, which is currently undergoing reclamation 
activities. During the first year post-reclamation, it exhibited high plant growth and plant cover from triticale 
(a short-lived grass often used for reclamation). During the second year, some forbs became established. Due 
to the locally wetter climate of the Alton area and the fact that the sagebrush species planted on the site are 
black sagebrush and mountain big sagebrush, it is likely that the reclaimed site could provide quality nesting 
and brood-rearing habitat within 15–20 years (Petersen 2013b). 

3.18.3.5 SAGE-GROUSE USE OF THE TRACT 

The following section describes the ways in which sage-grouse have been observed and are thought to 
currently use the habitat provided by the tract. First, observations of the Alton–Sink Valley lek are 
provided. Next, the results of UDWR’s annual counts are reported, which provide an estimate for the 
amount of grouse using the tract. Last, seasonal habitat use of the tract is described in detail. 
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3.18.3.5.1 Lek Description 

The traditional Alton–Sink Valley lek is on the private lands of the Coal Hollow mining permit area (east 
of the tract), and is approximately 0.7 mile from active mining activities. The location of the traditional 
lek has not been directly altered by mining activities. Since 2008, males were observed displaying 
breeding behavior on other nearby locations in addition to the traditional location (Petersen 2013a; 
Schaible 2013b). Most recently, lekking behavior was observed on the spoils piles of the Coal Hollow 
parcel in 2012 and on BLM-managed lands (Block S of the tract) in 2012 and 2013 (Schaible 2013b). 
Three to four males were displaying at the time of each observation off the traditional lek location. During 
recent surveys, most males have been observed displaying consistently on the tract lek location (Schaible 
2013b). The Alton–Sink Valley lek is now considered to be a complex of lekking locations, with one 
centroid located on the tract and another on the traditional lek location (Map 3.26; lek locations are 
masked due to sensitivity). These leks are hereafter referred to as the traditional Alton Sink-Valley lek 
(located on private land), and the new Alton–Sink Valley lek (located on federal land) and collectively as 
the Alton–Sink Valley lek complex. The new lek location occurs in one of the “limited-touch” areas of 
Block S. The term limited-touch area describes areas of intact sagebrush stands outside the area where 
coal occurs. Surface-disturbing activities in limited-touch areas would be avoided completely for mining 
activities, and would be avoided if possible for the routing of roads and location of dispersed facilities.  

The Alton–Sink Valley sage-grouse lek complex includes the southernmost active Greater Sage-Grouse 
lek in North America (Curtis et al. 2007; BLM 2008b). There are two abandoned leks south of the Alton–
Sink Valley lek at Skutumpah and Ford Pasture. These leks have been inactive since 1994 and 1982, 
respectively, and may represent the southern limit of the species’ range, because birds continue to use the 
areas in the winter (Schaible 2013b). The closest active lek to the Alton–Sink Valley lek is the Hoyt’s 
Ranch lek, approximately 6 miles north of Alton. In 2013, the maximum male count on that lek was 11, 
implying that approximately 33 sage-grouse were using the area for breeding (Schaible 2013b). 
Additional active leks with consistently high levels of grouse attendance are in the north portion of the 
analysis area (e.g., Sage Hen Hollow and Dog Valley). 

3.18.3.5.2 Counts and Estimate 

Because sage-grouse exhibit fidelity to lekking and nesting sites (Fischer et al. 1993), lek counts are 
widely used to estimate the local population size (Connelly et al. 2004). The historic (pre-settlement) size 
of the group of sage-grouse that breed in the Alton area is not known, but is believed to have never been 
large (Frey 2009). Anecdotal documentation from lifetime residents of Alton suggests that sage-grouse 
populations near the town have fluctuated over time and always persisted over the last 100 years, but 
never reached high numbers as seen in other parts of the analysis area (Frey 2008).  

Lek count data since 1955 indicate fluctuations in male grouse attendance at the traditional Alton–Sink 
Valley lek, with declines in lek attendance in 2002 and 2003 (presumably in response to extreme drought 
in the region), an upturn in lek attendance in 2005, and occasional years without any lek activity(Frey et al. 
2008). Lek attendance at the Alton–Sink Valley lek complex declined from approximately 20 males in 
1984 to 12 males in 2013 (Frey et al. 2008). Lek attendance at the Alton–Sink Valley complex was in 
decline before mining began on Coal Hollow in 2010. It is generally thought that abundance of the group 
that breeds in Alton–Sink Valley has been in decline due to increasing habitat loss and reduced 
connectivity to other breeding groups—impacts ultimately from the conifer encroachment described above. 

Table 3.18.4 lists the maximum male attendance counts for the Alton–Sink Valley lek complex according 
to counts done by the UDWR (all lek locations within the complex combined). No males were observed 
displaying breeding behavior in 2011, but males were observed in subsequent years. The reason for this 
documented absence may be because an extremely harsh winter made observer access to the lek location 
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impossible until later in the breeding season (Schaible 2013b). It is possible the breeding displays had 
taken place before the lek location could be surveyed. Additionally, it is possible that the breeding 
displays had taken place at other locations in the complex, but the deep snow made it difficult to search 
for other active lek locations (Schaible 2013b). It is unknown whether this periodic documented absence 
represents an actual lapse in breeding behavior in response to the heavy winter, or is a result of survey 
timing. The observed increase in breeding activity in 2013 may have been in response to a mild winter 
(Schaible 2013b). 

Table 3.18.4. Alton–Sink Valley Lek Complex 
Counts 2004–2013 

Year Maximum Males in Attendance 

2004 5 

2005 12 

2006 13 

2007 4 

2008 3 

2009 2 

2010 1 

2011 0* 

2012 4* 

2013 12* 

Source: Personal communication, Schaible (2013).  

* Indicates years where active mining was occurring at the Coal Hollow 
Mine adjacent to the tract during the breeding season. See Map 1.2. 

The total amount of birds breeding in the area is estimated at approximately three times the annual male 
lek count. Lek counts have resulted in an estimate of 30–39 birds inhabiting Sink Valley, ranging over the 
years sampled from 0 to 39. However, UDWR cautions against placing an exact estimate on such a small 
part of the population, because actual connectivity with other areas is still not well understood (Schaible 
2013b).  

3.18.3.5.3 Tract and Transportation Route Habitat  

Frey et al. (2013a) documented sage-grouse habitat preferences using radio telemetry in the Alton area 
from 2005 to 2009. The observed habitat use was unique in that grouse used agricultural habitats almost 
as much as sagebrush habitats. Also, the Alton grouse often used pinyon-juniper habitat, a behavior that is 
atypical when compared to other populations throughout its distribution. This unusual use of habitat may 
indicate 1) these grouse have adapted to habitats atypical for other grouse because they occur on the 
fringe of the distribution; or 2) the grouse are responding to a lack of suitable habitat in the area by 
occupying atypical habitat types. In support of the second theory, Connelly and Doughty (1989) report 
similar use of agricultural areas, and suggest that this use was indicative of a lack of available forbs in the 
brood-rearing season, as cited in Frey et al. (Frey et al. 2013a). Frey et al. (2013a) also suggest that the 
use of pinyon-juniper habitat may be because the birds are searching for shade in summer and cover in 
winter in response to a lack of sagebrush canopy cover. The documented use of completed vegetation 
treatments by grouse (as described in Section 3.18.3.4.2) further supports this theory. 
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Table 3.18.5 displays the seasonal habitat types designated by the UDWR, as well as high-use vegetation 
cover types present in the tract and transportation route (as described in the Vegetation section). Note that 
these acres overlap and do not sum to the total tract acreage. For context, Table 3.18.5 also presents the 
percentage of the analysis area these habitat types represent.  

Table 3.18.5. Greater Sage-Grouse Habitat in the Tract and Transportation Route 

 Tract (Acres/% 
of Tract) 

Amount of Habitat in 
Analysis Area (total 

acres/% of analysis area 
represented by tract) 

Transportation 
Route (linear 

miles/% of route)* 

UDWR Habitat 

Occupied† 3,550.8/99% 271,617.1/1.3% – 

Brood-rearing – – 37.9/34.5% 

Winter – – 2.8/2.6% 

Vegetation Cover Types 

Sagebrush/grassland, 
sagebrush/grassland 
(treated), and rabbitbrush, 

1,620/45% 244,180/0.6%  – 

Annual and perennial 
grasses and meadow 
(wetland, including 
agriculture) 

387/11% 20,482/1.9%  – 

Shrub-steppe  –  – 3.5/3.2% 

Source: UDWR (2011).  

* Includes habitat in the Panguitch and Bald Hills SGMAs. 
† The tract habitat is designated by UDWR as brood-rearing habitat, but based on site-specific information available to date 
(i.e., Frey et al. 2013; Frey 2010; (Curtis et al. 2007); the Petersen reports in Appendix 3-5 of the Coal Hollow permit 
application package (ACD 2007-2008), it is evident the species does not use the tract habitat solely for brood rearing; 
therefore, throughout this document, the term occupied is employed. 

 

The radiotelemetry study described above concluded that the birds using the Alton–Sink Valley area are 
not migratory. Throughout all seasons (breeding, summer, late summer/fall, winter), grouse individuals 
made movements between the habitats near the lek and the croplands near the town of Alton, although use 
of the agricultural habitat declined over time with the increase in available sagebrush habitat from the 
vegetation treatments described above. In all, the sage-grouse observed in the Alton–Sink Valley were 
found to have an average year-round home range size of approximately 5,026 ± 378 acres (Frey et al. 
2013b). This home range size estimate includes 90% of the documented locations of grouse observations. 
The average home range size for the year-round core activity, including 50% of documented locations, 
was 1,391 ± 94 acres (Frey et al. 2013b). This “average” home range includes most of the tract, and 
extends beyond the tract to the northwest and southeast. Map 3.26 displays the 90% and 50% average 
home range for the breeding and brood-rearing seasons, respectively, as well as the 95% home range for 
both the late brood-rearing and winter seasons. 

The tract is not formally recognized by UDWR as wintering habitat; although, it is evident that it supports 
wintering individuals. Because the tract is at the fringe of the sage-grouse distribution, the wintering 
habitat may be suboptimal when compared to habitat in the core of the species distribution.  
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3.18.3.5.3.1 Breeding, Nesting, and Brood-rearing Habitat in the Tract 

The UDWR identified 3,550.8 acres of the tract (99% of the tract and 1.3% of the analysis area) as 
occupied habitat (see Map 3.25 and Table 3.18.5). Breeding and nesting habitats (February–April) include 
sagebrush/grassland and sagebrush/grassland (treated) habitats in the southeast portion of the tract (Block 
S). Because only four of the 31 radio-collared birds were female, the small sample size prevents any 
definitive determinations on the true extent of nesting habitat. However, based on the telemetry 
information, some sage-grouse nest in sagebrush habitats adjacent to the Alton–Sink Valley traditional lek 
(Curtis et al. 2007). During the nesting season, male individuals were also documented using the 
agricultural habitats of Block NW. See Map 3.26 for the 90% and 50% average breeding season home 
range calculated from 2005 to 2009 (Frey et al. 2013b). These areas encompass 5,589 and 1,305 acres, 
respectively, for a total of 6,894 acres of documented breeding habitat. 

Summer brood-rearing habitats (early: May–July; late: August–October) include sagebrush/grassland, 
sagebrush/grassland (treated), and annual and perennial grasses in the south portion of the tract, and 
grassland, meadow, and agricultural habitats in the north portion of the tract. During summer brood-
rearing season, approximately 1/3 of nesting females moved their chicks from nesting habitats to horse 
pastures and wetlands north of the tract (Curtis et al. 2007), and the remaining 2/3 used Block S (Frey et 
al. 2013b). See Map 3.26 for the 90% and 50% average early brood-rearing season home range and the 
95% average late brood-rearing season home range (Frey et al. 2013b). According to the telemetry data 
(Frey et al. 2013), the 90% and 50% early brood-rearing home range consist of 7,057 and 1,789 acres, 
respectively. The late brood-rearing home range consists of 3,647 acres. 

3.18.3.5.3.2 Wintering Habitat in the Tract 

As mentioned previously, though habitat in the tract is not identified as wintering habitat by UDWR 
(Table 3.18.5; State of Utah 2013), recent research has verified that birds are using the habitat in the tract 
for wintering, in addition to nesting and raising broods (Frey et al. 2013b). Map 3.26 displays the average 
winter home range size, accounting for 95% of documented locations, for birds that breed in the Alton–
Sink Valley, consisting of 3,988 acres.  

In addition to the local birds that remain in the area year-round, relatively large numbers of sage-grouse 
(60–70) visit Alton–Sink Valley in the winter (Frey 2009). The number of sage-grouse wintering in the 
Alton–Sink Valley area exceeds the estimated number of sage-grouse in the local area year-round. A 
small flock was documented moving from Hoyt’s Ranch to the Alton–Sink Valley area in the late 
summer (Frey 2010), indicating that some wintering birds may move to the area from northern breeding 
locations, such as Hoyt’s Ranch. Additionally, 56 sage-grouse were observed in the Ford’s Pasture area in 
January 2013 (Petersen 2013a), which indicates that birds may also move through Sink Valley while en 
route to more southerly wintering habitat. 

3.18.3.5.3.3 Transportation Route Habitat 

The Greater Sage-Grouse habitat intersected by the hauling route includes habitats occupied by the 
Panguitch population as well as the adjacent Bald Hills population. Approximately 38 miles, or 34.5%, of 
the hauling route intersects with brood-rearing habitat. An additional 2.8 miles, or 2.6%, of the route 
intersects with winter habitat. 
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CHAPTER 4. ENVIRONMENTAL IMPACTS 

4.1 Introduction 
In accordance with 40 CFR 1502.16, this chapter presents the anticipated environmental consequences of 
the actions proposed under each of the alternatives described in Chapter 2: Alternative A (No Action), 
Alternative B (Proposed Action Alternative), Alternative C, and Alternative K1.  

For the purposes of this document, an environmental impact is defined as a change in the quality and/or 
quantity of a given resource due to a modification in the existing environment resulting from decisions 
related to the Alton Coal Tract. Impacts may be beneficial or adverse, may be direct or indirect, and may 
be permanent or temporary in a long-term or short-term duration. Unless otherwise specified, short-term 
is the period when the development of the mine and the mining of coal would occur. Under the Proposed 
Action, this would be approximately 25 years, under Alternative C, this would be approximately 21 years, 
and under Alternative K1, this would be approximately 16 years. Long-term effects are defined as those 
effects that would occur or remain after the cessation of coal mining and during, or continuing into the 
period following, the reclamation and monitoring period (also referred to as the bond release period). 
Long-term effects would occur for 25–35 (or more) years under the Proposed Action beginning with the 
onset of mine development. Under Alternative C, long-term effects would occur for 21–31 (or more) 
years beginning with the onset of mine development. Under Alternative K1, long-term effects would 
occur for 16–26 (or more) years beginning with the onset of mine development. Impacts may vary in 
degree from a slightly discernible change in the environment to a total change in the environment. The 
significance of these impacts is determined using the criteria set forth by the CEQ (40 CFR 1508.27) and 
the professional judgment of the specialists doing the analyses. Impact significance may range from 
negligible to substantial and may be significant during mining but reduced to less than significant 
following reclamation. The context where impacts occur can be local, regional, and national. 

Impacts on private land are analyzed because the tract under the action alternatives includes split estate 
lands. In the tract, where the surface estate is privately owned, the minerals beneath the surface estate are 
administered by the BLM. These lands are therefore eligible for inclusion in the tract and analysis of 
impacts to them is required to comply with NEPA. Likewise, where the surface estate is owned and 
administered by the BLM, the subsurface estate is also administered by the BLM, and these lands are also 
included in the tract and analyzed in this EIS. 

4.1.1 Types of Effects 
Direct and indirect effects (also referred to as impacts) are the primary and secondary results, 
respectively, of the No Action Alterative, the Proposed Action, Alternative C, or Alternative K1. Direct 
impacts are caused by the action and occur at the same time and place. An example of a direct impact 
would be the removal of vegetation as part of the surface mining process on the tract. Indirect impacts 
from an action occur later in time and/or are removed in space. An example of an indirect impact would 
be an increase in recreational use on adjacent undisturbed and unrestricted land due to the direct impact of 
disturbing and/or precluding access on recreation lands in the tract. In many cases, direct and indirect 
impacts are described together in the analysis rather than differentiating between them. The impacts 
analysis area for direct and indirect impacts can vary between the resources analyzed. However, at a 
minimum, the tract is in the impacts analysis area for all resources, with the exception of transportation, 
which primarily considers the reasonably foreseeable coal haul transportation route in the analysis of 
impacts. The reasonably foreseeable coal haul transportation route is also considered in the impacts 
analysis area for direct and indirect impacts to other resources, such as aesthetics (namely noise), air 
resources, cultural resources, hazardous materials and hazardous and solid waste, recreation, 
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socioeconomics, water resources, and wildlife and special status species. The coal haul transportation 
route that is used for analysis purposes is the most reasonably foreseeable route, but it is impossible to 
predict the exact route that a successful bidder might choose. Sections 4.2 through 4.18 describe the direct 
and indirect impacts of the No Action Alternative, the Proposed Action, Alternative C, and Alternative 
K1 for each resource brought forward for analysis in this EIS.  

Cumulative impacts result from the incremental impacts of an action when added to other past, present, 
and RFFAs, regardless of who is responsible for such actions. Cumulative impacts may result from 
individually minor, but collectively significant actions occurring over a period of time (40 CFR 1508.7). 
The cumulative impacts assessment area (CIAA), a list and descriptions of other RFFAs, and the 
cumulative impacts analysis for each resource are contained in Section 4.19 Cumulative Impacts. Impacts 
from surface-mining operations on the adjacent Coal Hollow Mine and an additional potential private 
mine area north of the Coal Hollow Mine (see Map 1.1) are addressed in the cumulative impacts section. 
See Section 4.19 for a complete list of actions, including the private coal mines, which are analyzed in the 
cumulative impacts analysis. 

Unavoidable adverse impacts would result from the Proposed Action, Alternative C, or Alternative K1 
after the application of potential mitigation measures. Potential mitigation measures are intended to 
reduce impacts that are not already incorporated into the action alternatives as design features or existing 
regulatory requirements (i.e., under State of Utah, federal, and or local law and lease stipulations) and that 
may be applied to further reduce impacts following the results of the impacts analysis. Unavoidable 
adverse impacts may be permanent or may eventually subside or no longer result in adverse conditions 
over time. When unavoidable adverse impacts are permanent, the impacts are characterized as 
irreversible. Irreversible impacts are disclosed separately and described below. 

The relationship between the short-term use of the environment or resource versus long-term productivity 
as it relates to the extraction of coal and resource-use sustainability are intertwined with direct and 
indirect effects. The mining of 44.9 million (Proposed Action), 38.1 million (Alternative C), or 30 million 
(Alternative K1) tons of coal from the tract would be a short-term use of the environment that would 
provide benefits in terms of the various potential uses of the coal resource in society. Following a lease 
sale, should BLM decide (as a result of this EIS) to offer the tract for competitive leasing, DOGM would 
have to permit mining on the tract prior to the beginning of mining activities. The permitting process is 
designed to 1) protect the long-term productivity of resources after the cessation of mining and 2) ensure 
that impacts to resources occurring during the mining process are minimized to the extent possible in the 
context of an economical, primarily surface-mining operation. Mining would alter many resources’ ability 
to function naturally in the short term; however, the required topsoil salvaging and replacement, 
topographic recontouring to AOC, and revegetation (including seeding and, in some locations, planting 
seedlings) would promote the following long-term resource effects: 

• Soil productivity reestablishment
• Native and suitable non-native vegetation reestablishment
• Wildlife and wildlife habitat rehabilitation
• Livestock grazing use
• Groundwater, surface water, and watershed function and stabilization
• Recreational use

Based on the analysis in this chapter, following mining activities the function of these resources and 
resource uses is expected to return to a condition approximating pre-mining conditions. To provide a clear 
context of the relationship between short-term use of the environment and long-term productivity, further 
discussions of these relationships are presented in each resource impacts analysis section in this chapter.  
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Irreversible and irretrievable commitments of resources (in other words, irreversible and irretrievable 
impacts) are also disclosed in the impacts analysis section for each resource. Irreversible impacts are 
those impacts that would result in changes to the environment that cannot be reversed, reclaimed, or 
repaired. An example of an irreversible impact would be the removal of coal from the tract. Once the in-
place coal reserves present in the tract are removed, they can never be replaced or reclaimed. Irretrievable 
impacts, on the other hand, are those impacts that result in the temporary loss or degradation of the 
resource for a period of time. An example of an irretrievable impact would be the removal of vegetation 
from the tract as part of the mining process. During mining operations, the impact of vegetation removal 
would be irretrievable until the reclamation process is complete. Following reclamation, vegetative cover 
would be restored to the area.  

Where possible, effects are quantified primarily through the use of geographic information systems (GIS) 
applications that allow for calculations of surface disturbance over portions of the tract under the 
Proposed Action, Alternative C, and Alternative K1, and through modeling and other analyses that 
provide estimates of loads, concentrations, noise and light levels, acres, and other measurable quantities.  

4.1.2 Required Regulatory Actions, Design Features and Monitoring 
Measures, and Lease Stipulations 

As indicated in Section 1.1, the issuance of a lease for the BLM-administered lands is a prerequisite for 
mining, but is not the enabling action that would allow mining to start. All mining and reclamation 
operations would comply with SMRCA, Utah statutes, and BLM lease stipulations developed for the tract. 
This impacts analysis considers all standing measures required by federal, State of Utah, and local 
regulatory authorities, as well as other design features, as part of the Proposed Action, Alternative C, and 
Alternative K1. Table 2.6.1 in Chapter 2 presents a table summarizing the existing, required State of Utah, 
federal, and local mitigation and monitoring requirements inherent to the Proposed Action, Alternative C, 
and Alternative K1. This table also includes the required lease stipulations that would be inherent to the 
Proposed Action, Alternative C, and Alternative K1. Required regulatory actions, mitigation and 
monitoring measures, and lease stipulations particular to each resource are also identified in the impacts 
analysis section under each resource. See Section 2.6.1.9 for a detailed discussion of design features (as 
summarized above) and the distinction between design features and potential mitigation measures. 

4.1.3 General Analytical Assumptions, Guidelines, and Notes 
This EIS assumes that all design features (required regulatory actions, mitigation and monitoring 
measures, and lease stipulations identified in Table 2.6.1) would be successfully implemented in the 
effectiveness limits of the measures undertaken. If such measures were not implemented, additional 
adverse impacts could occur. Additional assumptions that apply to all resource values and uses relate to 1) 
the analysis of impacts as a result of the placement of dispersed facilities on the tract and 2) the relocation 
of KFO Route 116 in the tract.  

Because the exact location of dispersed facilities is not known at this time, the analysis of impacts as a 
result of the placement of dispersed facilities on the tract involved a set of assumptions that allowed for 
conservative estimates of the expected impacts. The estimated acreage necessary for dispersed facilities 
under each alternative (listed below and in Table 2.8.1 in Chapter 2 and tables in various resource 
sections) was provided by ACD based on experience and industry standards. Under the No Action 
Alternative, it was assumed that no dispersed facilities would be required because no mining would occur 
on the tract under this alternative. Under the Proposed Action it was assumed that 

• dispersed facilities would include such items as water control structures (diversion ditches, 
sedimentation ponds, etc.), temporary light use roads (direct mine use and for transporting coal 
from areas of active mining to the centralized facilities), and temporary stockpiles of topsoil 
and/or overburden;  
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• dispersed facilities would require approximately 160 acres of land;  
• dispersed facilities would be located wholly in the no-coal zone;  
• acres of vegetation community type (or soil type, etc.) disturbed by dispersed facilities would be 

proportional to the percentage of each vegetation type in the no-coal zone;  
• it would not be possible to avoid disturbance in established avoidance areas (sagebrush/grass 

communities and riparian areas); and  
• standard mitigation measures would be required (e.g., BMPs) as part of the Proposed Action to 

reduce or eliminate impacts.  

Analysis assumptions under Alternative C are the same as those described for the Proposed Action except 
that dispersed facilities would require approximately 135 acres of land under Alternative C. Likewise, 
analysis assumptions under Alternative K1 are the same as those described for the Proposed Action, 
except that dispersed facilities would require approximately 92 acres of land. 

As with dispersed facilities, the exact location of the KFO Route 116 relocation is not known at this time; 
therefore, the analysis of impacts from the KFO Route 116 relocation involved a set of assumptions that 
allowed for conservative estimates of the expected impacts. These assumptions allowed for the creation of 
a theoretical/conceptual road alignment used to generate acres of disturbance figures and to determine 
possible impacts due to this aspect of the mining operation. Under the No Action Alternative, it was 
assumed that no road relocation would be required because no mining would occur on the tract under this 
alternative. Under the Proposed Action, the following are assumed:  

• The relocation of KFO Route 116 would be temporary (for the life of mine), and the road would 
be reestablished in its approximate original roadbed following mining.  

• The temporary alignment of the relocated KFO Route 116 would generally be north–south 
because the current alignment of KFO Route 116 is generally north–south.  

• The temporary relocation of KFO Route 116 would occur wholly in the no-coal zone except in 
the northwestern portion of the tract (Block NW). In Block NW, the road would be temporarily 
relocated onto previously mined surface prior to reestablishment in the approximate original 
roadbed following mining of this block (the road relocation in Block NW would only be for the 
life of mining operations in this portion of the tract).  

• The temporarily relocated KFO Route 116 would be 100 feet from the pit disturbance line and 
centralized facilities.  

• The temporarily relocated KFO Route 116 would take the shortest distance from point of 
departure from the existing road to point of reconnection with the existing road in the confines of 
the other assumptions listed.  

• The temporary relocation of KFO Route 116 would avoid sagebrush/grass communities and 
riparian areas (defined as a 330-foot buffer on streams as per BLM riparian policy) to the extent 
possible.  

• The temporary relocation of KFO Route 116 would occur on slopes of 30% or less only.  
• Standard mitigation measures would be required (e.g., BMPs) as part of the Proposed Action 

during road construction and maintenance for the life of the temporary road (life of mine);  
• The temporary relocation of KFO Route 116 would occur within a 66-foot-wide ROW with a 24-

foot-wide road surface.  
• Two stream crossings would be required (one for Robinson Creek and one for Kanab Creek) in 

addition to crossings of washes.  
• Appropriate culverts would be installed at stream crossings.  
• Road base materials (gravel and other rock) would come from on-site where available and from 

off-site otherwise.  
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Analysis assumptions under Alternative C and Alternative K1 are the same as those described for the 
Proposed Action, except that Block NW is not included in the tract configuration under Alternative C and 
Alternative K1. Also, Blocks S and Sa are not included in the tract configuration under Alternative K1 
and therefore relocation of KFO Route 116 would not be needed in this block under this alternative. 

For purposes of analysis for certain resources, it was necessary to make additional assumptions particular 
to that resource analysis. These assumptions are listed and explained in the impacts analysis section for 
each resource, where they apply. 

Impacts analyses generally considered pit disturbance as a total acreage of disturbance for the life of the 
mine under each alternative. It is important to note that pit disturbance would not occur all at one time. It 
would occur on a continuing basis concurrent with reclamation. This approach was taken primarily 
because the exact mine sequence is unknown at this time. As described in Chapter 2, under the Proposed 
Action at any one time, active mining operations (open surface-mining pits from which coal is being 
removed and/or areas where topsoil and overburden are being removed) would involve approximately 
120 acres (1 open pit). An additional 120 acres or more would be in some stage of reclamation 
(overburden replacement and top-soiling, grading to AOC, or seedbed beginning). Under Alternative C, at 
any one time, active and suspended (due to seasonal timing restrictions) mining operations would involve 
an estimated 240 acres (2 pits). An additional 240 acres or more would be in some stage of reclamation. 
Under Alternative K1, at any one time, active mining operations and reclamation would involve the same 
acreage as the Proposed Action. 

Surface-disturbing impacts (613 acres in the tract plus 166 acres outside the tract1) resulting from 
subsidence in the portion of the tract that would be underground mined are considered primarily with 
respect to the analysis of geology and minerals (see Section 4.6) and water resources (see Section 4.16). 
For most resources, subsidence is not factored into calculations of surface disturbance because vegetation 
removal, soil removal, or overburden removal would not occur. No reclamation would occur in this area 
of the tract either, except for activities to eliminate or repair damage being done to other resources (for 
example, water resources). Activities to eliminate or repair damage resulting from subsidence include 
grouting and backfilling. Grouting generally consists of drilling a series of boreholes into the mine voids 
and filling those voids with a concrete-like mixture that eliminates the likelihood of future subsidence 
events. 

4.1.4 Notes on Data Sources and Tract Acreage 
Data and information used to analyze impacts were gleaned from a variety of sources, including internet 
sources, peer reviewed literature, government agency documents, current and historic permitting 
documents, and documents reporting the results of studies and data collection efforts completed for this 
EIS in specific. Greater detail related to these sources is provided in Chapter 3, Section 3.1.  

As explained in Table 1.1.1 and 2.3.1 in Chapters 1 and 2, respectively, and reiterated in Section 3.1, in 
this analysis, a tract acreage of approximately 3,576 acres is used rather than the approximately 3,581.27 
acres listed in the NOI. For an explanation of the reason for this 5-acre difference, see Table 1.1.1, Table 
2.3.1, or Section 3.1. Finally, some corrections and updates in acreages and other information have been 
made to develop this SDEIS. This includes new information about the affected resources that has become 
available since the publication of the DEIS.

1 Two sets of acres numbers are used. One relates to underground mining acres, and the other is surface related due to subsidence, 
which is a portion of the underground mining. 
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4.2 Aesthetic Resources 
Four different alternatives are analyzed in this section, and each alternative presents a varying degree of 
impacts to aesthetic resources in the area of analysis. Each alternative considers different tract boundaries 
and different levels of mining allowed. When impacts from elements of the Proposed Action and 
alternatives are similar, their effects are discussed together. Both adverse and beneficial impacts are 
discussed in this section. Additionally, both direct and indirect impacts are discussed.  

Aesthetic resources would be impacted in the short term during the active mining period (life of the 
mine). In the case of noise and night sky conditions, resources would return to current conditions 
immediately upon conclusion of the active mining period. In the case of visual resources, conditions 
would be returned to a more natural landscape during both the active mining period (through ongoing 
reclamation) and the post-mining reclamation (10 years). Through the evaluation of aesthetic resources 
(sound, visual resources, and night skies), it was concluded that each has different thresholds for impacts 
to become significant. Those thresholds are described in more detail below.  

4.2.1 Regulatory Framework 
There are no state or local noise ordinances in place for the tract. The EPA, however, has defined 
standards to prevent hearing loss. The EPA has identified a 24-hour exposure level of 70 Ldn as the level 
of environmental noise to prevent measurable hearing loss to human receptors over a lifetime (EPA 
1974). The EPA further identifies levels of 55 dBA outdoors and 45 dBA indoors to prevent annoyance to 
noise-sensitive human receptors.  

MSHA also has health standards to prevent hearing loss. Under MSHA standards, mine employees are 
never permitted to be exposed to noise levels of 115 dBA or greater. MSHA requires that exposure to 
noise levels between 85 and 115 dBA be mitigated through hearing-protection programs, which can 
include personal protective equipment if shown to be necessary.  

Additionally, MSHA regulations governing the use of explosives for mines specify maximum limits for 
blasting noise and vibration at “any dwelling, public building, school, church, or community or 
institutional building” according to the levels presented in 30 CFR 816.67(b)(i). See Chapter 3, Tables 
3.2.4 and 3.2.5 for more detail.  

FLPMA requires that the BLM periodically prepare and update its land use plans. In that process, the 
agency establishes objectives for management of visual resources, or landscape protection and change. 
The public lands in the tract are managed under VRM Class IV objectives. The objective of Class IV is to 
provide for management activities that require major modifications to the existing character of the 
landscape. These activities may dominate the view and may be the major focus of the viewer’s attention. 

There are no legal or regulatory requirements with respect to skyglow on or near the tract, except for 
lighting ordinances in the town code of Brian Head, Utah. These ordinances intend to reduce light 
pollution to protect the night skies of nearby Cedar Breaks National Monument and include provisions for 
the following: 

• Mounting light fixtures to buildings to reduce uplight and light spill 
• Shielding lamps to reduce uplight 
• Aiming lamps to reduce light spill 
• Promoting the use of energy efficient lighting 
• Restricting lamp wattage 
• Requiring city council reviews of lighting plans for new developments and subdivisions (Sterling 

Codifiers 2013)  
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MSHA is the regulatory entity responsible for the administration and enforcement of mandatory federal 
mine safety and health standards in the United States, including requirements for adequate lighting for 
nighttime mining activities. MSHA statutes 30 CFR 56.17001 (Illumination of Surface Working Areas) and 
30 CFR 77.207 (Illumination) require all mine sites to provide lighting sufficient for safe working 
conditions. Both statutes state the following: “Illumination sufficient to provide safe working conditions 
shall be provided in and on all surface structures, paths, walkways, stairways, switch panels, loading and 
dumping sites, and work areas.”  

In addition, the NPS is committed to preserving night skies as a resource for future generations (NPS 
2012b, 2013c). In particular, Bryce Canyon National Park’s dark skies are a major attraction for visitors. 
The park maintains an active astronomy and night sky program and describes its geographic location with 
respect to dark skies as “the last grand sanctuary of natural darkness.” On average, Bryce Canyon offers 
142 astronomy programs each year, holds an annual astronomy festival, and encourages those interested 
in night sky viewing to visit the park during moon phases when the sky is at its darkest (NPS 2013b). 

The KFO RMP (BLM 2008b) does not prescribe any specific surface stipulations for management and 
protection of aesthetic resources in the tract. However, based on the analysis, the successful bidder would 
be required to employ skyglow minimization measures for nighttime mining operations as described in 
Table 2.6.1. 

4.2.2 Soundscape 
Impacts to noise-sensitive receptors near the tract and along the reasonably foreseeable coal haul 
transportation route were evaluated based on the changes in ambient noise levels caused by the Proposed 
Action and alternatives. Noise-sensitive receptors consist of residences, hospitals, libraries, recreation 
areas, churches, and similar locations. The analysis of noise-sensitive receptors in this section only 
considers noise as it relates to the human environment. For a discussion of the impacts to wildlife health 
and behavior from changes in ambient noise levels caused by the Proposed Action and alternatives, refer 
to Sections 4.17 and 4.18. Four different alternatives are analyzed in this section, and each presents a 
varying degree of impacts to noise-sensitive receptors near the tract. Each alternative considers different 
tract sizes as well as different seasonal operational restrictions. Alternative C and Alternative K1 were 
developed in part to address concerns over impacts to noise-sensitive receptors in the town of Alton.  

There are several management prescriptions and considerations common to the action alternatives 
that would have impacts on noise-sensitive receptors. These include regulatory permit requirements 
such as MSHA inspections, short haul routes, and the coal loadout location and coal haul 
transportation route.  

MSHA inspections would ensure that the mine is in compliance with the health standards set to 
minimize the risk of hearing loss among mine employees. Direct protection of the health and safety 
of mine employees resulting from MSHA inspections would occur under the action alternatives 
through the duration of the mining operation.  

Ambient noise levels would increase as a result of coal truck traffic on the short haul route out of the tract. 
Impacts to noise-sensitive receptors would vary depending on the final short haul route selected.  

The BLM received comments on the DEIS regarding the need to more quantitatively address potential 
noise impacts to existing soundscapes from the Proposed Action and alternatives. A computerized noise 
modeling study of potential noise impacts was conducted to address noise-related comments, guided by 
protocols devised with collaborating agencies such as the NPS. The noise modeling study was done in 
accordance with the noise modeling technical report (see Appendix L). 
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4.2.2.1 ALTERNATIVE A: NO ACTION 

Under the No Action Alternative, ACD’s application to lease the coal included in the tract would not be 
approved, and the coal included in the tract would not be mined. Rejection of the application would not 
affect permitted mining activities on private land adjacent to the tract (the Coal Hollow Mine). No 
impacts to noise-sensitive human receptors from increases in ambient noise levels would occur from the 
No Action Alternative. 

Under the No Action Alternative, the current land uses would continue, including livestock grazing, 
backcountry driving, hunting, and vegetation treatments to maintain and enhance livestock forage, 
wildlife habitat, and watershed condition.  

4.2.2.2 ALTERNATIVE B: PROPOSED ACTION 

The following equipment and associated activities common to the action alternatives would occur under 
the Proposed Action and would result in impacts to noise- sensitive human receptors: 

• Heavy equipment, consisting of dozers, scrapers, excavators, front-end loaders, graders, and 
water trucks, would be used during surface-mining operations in the tract. 

• Diesel generators would be used to power all necessary facilities as well as temporary and 
permanent light sources.  

• Coal haul trucks would travel to and from the tract. 
• Coal would be loaded onto rail cars from coal haul trucks.  
• Workers would commute to and from the tract. 
• A conveyer belt and crusher would be used to process excavated coal. 
• Blasting events would occur during the course of mining on the tract. 

Under the Proposed Action and alternatives, sensitive noise human receptors on and near the tract, 
reasonably foreseeable coal haul routes, and proposed rail loadout would experience an increase in noise 
levels that are above the current conditions. Additionally, vibration emissions would result from blasting 
events. The extent of expected noise and vibration is discussed in further detail in this section. Noise and 
vibration impacts from the Proposed Action and alternatives are compared against human receptor 
thresholds, MSHA thresholds, thresholds of awareness, and existing background noise levels to determine 
the level of impact that could result. Regulatory thresholds and existing background conditions for noise 
are discussed in detail in Sections 3.2.1.3 and 3.2.1.4. Background conditions for vibration levels are 
assumed to be zero. In general, an adverse impact would result if predicted noise or vibration levels 
exceed MSHA thresholds.  

4.2.2.2.1 Noise Impacts 

Under the Proposed Action, ambient noise levels in the soundscape analysis area would increase as a 
result of heavy equipment use, truck traffic, and rail loadout associated with mining activities. Increases 
in ambient noise levels would result from the following sources of on-tract activity noise: a variety of 
mobile-source mining equipment, centralized stationary processing equipment, and blasting events. Off-
tract increases in ambient noise levels would result from increased vehicular traffic on public roadways 
from worker-commute trips and coal haul truck trips to and from the tract as well as truck to rail loading 
at the proposed rail loadout location. 

Noise impacts from rail loadout activities are analyzed to determine probable noise impacts to the nearest 
residential area. The closest residential area to the proposed loadout is an unnamed community 
approximately 4.5 miles (7.2 km) east of the loadout location. This residential area is in census tract 1103, 
which is an identified EJ community (see Section 3.12.4). Noise levels at the proposed rail loadout 
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location and surrounding areas were not included in the modeling analysis because the residential area in 
census tract 1103 was identified following noise modeling. This analysis uses the classical equation of 
sound propagation from the source (loadout location) to determine potential impacts (noise levels) to the 
identified sound receptor (unnamed community). 

Baseline conditions at the unnamed community are assumed to be those of the lowest recorded value for 
Bryce Canyon (40.0 dBA Leq). The sound power level of rail loadout activities is assumed to be 114 dBA; 
these are actual values measured at a coal rail loadout expected to be similar to proposed activities for the 
Alton Coal Tract (Queensland Parks and Wildlife Service 2006).  

Because the sound source(s) is primarily near or at ground level, a directivity factor equal to two was 
chosen as most representative of sound propagation from rail loadout activities (sound propagating hemi-
spherically from the source). Therefore, using the sound power level of a representative source of 114 
dBA and a directivity factor of 2, the following sound pressure levels at certain distances were generated 
from the classical equation of sound propagation from a source (Figure 4.2.1). 
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Figure 4.2.1. Rail loadout noise levels vs. distance. 

According to Figure 4.2.1, a cluster of residences located a distance approximately 4.5 miles (7.2 km or 
23,760 feet) away could expect the noise from rail loadout to attenuate to approximately 35 dBA, well 
below regulatory thresholds and likely well below ambient background noise.  

Traffic noise from nearby roadways would likely be negligible, because noise from the rail loadout would 
likely be significantly noisier. For example, the highest noise levels anticipated from the roadways 
analyzed for the sound modeling were approximately 60 dBA at a distance of 100 feet. This is an 
approximately 20-dB difference from that expected from the rail loadout (20 dB = 2 bels = 100 times 
higher noise levels from the train loadout); therefore, adding in roadway noise would have a negligible 
impact to noise levels at given distances from the rail loadout. 

4.2.2.2.1.1 Modeling Protocol and Specifications 

Noise levels were modeled and analyzed from mobile and stationary mining equipment sources, increased 
traffic levels on local roadways, and blasting events. See Table 4.2.1 for identified plant and fleet 
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equipment and associated noise levels. These sources were analyzed and/or modeled to determine if noise 
impacts would be above existing ambient conditions at several designated sensitive noise receptors: 
Yovimpa Point, Riggs Spring, and Farview Point in Bryce Canyon National Park; and the towns of Alton, 
Hatch, and Panguitch along the coal haul transportation route. The model also accounted for on-tract 
noise. The active area sage-grouse lek was also analyzed and is described further in Section 4.18 
(Wildlife: Special Status Species). 

Table 4.2.1. Plant and Equipment Fleet for Mining Activities 

Source Quantity dBA per  
Equipment 

Information Source 

Mobile 

Haul truck 5 124 Cowal Gold Mine EIS (Barrick Gold Corporation 2009) 

Front-end loader 3 117 Barrick Gold Corporation (2009) 

Excavator 1 123 Ensham Central Project Environmental Noise 
Assessment (Ensham Resources 2006) 

Dozer 6 118 Barrick Gold Corporation (2009) 

Track hoe 2 121 Barrick Gold Corporation (2009) 

Skytrack* 1 123 Barrick Gold Corporation (2009) 

Grader 2 110 Ensham Resources (2006) 

Water truck 2 118 Ensham Resources (2006) 

Scraper 4 116 Barrick Gold Corporation (2009) 

Diesel generator 3 100 Ensham Resources (2006) 

Drill 1 118 Barrick Gold Corporation (2009) 

Total Mobile Equipment 30 134 – 

Fixed 

Central processing area (e.g., coal 
crushing, conveying, stacking, and loading) 

– 124 Barrick Gold Corporation (2009) 

Notes: Sources are intended to be reasonably representative of equipment that would be used during mining operations, but may vary depending on 
the availability of exact equipment at the time mining operations would occur. 
* Sound power level was assumed to be equivalent to those of an excavator. 

SoundPLAN Essential, Version 2.0, was the model chosen to evaluate the noise emissions from mine-
related activities. Based on industry-accepted sound power levels from equipment manufacturers and 
other sources, SoundPLAN estimates noise contours of the overall facility. The model accounts for all 
sound propagation losses (geometric spreading, existing source absorption, and barrier shielding) and 
reflections of sound off adjacent structures and the ground.  

Three separate modeling runs for mine-related noise were evaluated in each of the mining blocks: Block 
NW, which is the block closest to the town of Alton; Block C, which is closest to Bryce Canyon National 
Park; and Block S, which is closest to several sage-grouse leks. Noise-emitting equipment and processes 
were only evaluated within these three blocks because noise levels from mining activities in the other 
mining blocks (CWN and CWS) would be of equal or less impact because they are farther away from 
sensitive receptors. Modeling also included process area sources and roadway area sources around the 
town of Alton. Two additional modeling runs were conducted for the roadways associated with coal haul 
traffic in the towns of Hatch and Panguitch.  
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Impacts to noise-sensitive human receptors would vary depending on the location of active mining 
operations during the 25-year mine life. Modeling mobile equipment impacts to specific sources is 
difficult because equipment can travel to any location within the tract. Therefore, mobile equipment types 
were modeled together as a single 40-acre source assumed to emit at the highest emission level (134 
dBA), as if all equipment types were simultaneously operating at full capacity and were “stacked” 
together. This effectively maximized the additive effects of noise levels from each piece of equipment, 
representing the most conservative model approach while simultaneously addressing the difficulties 
inherent in modeling mobile sources.  

The 40-acre mobile area source was placed within each mining block closest to the noise-sensitive 
receptor (human and wildlife) of greatest concern to mining in that block (the town of Alton for Block 
NW, Bryce Canyon National Park for Block C, the sage-grouse lek for Block S) (Map 4.1). In addition, 
the model took into account noise generated from centralized facilities modeled as a 35-acre area source 
block within the tract where stationary processing equipment would be located for the life of the mine. 
See Map 4.1 for the specific location of these model inputs.  

4.2.2.2.1.2 Noise Modeling Results 

Modeling results for noise level increases to noise-sensitive receptors under the Proposed Action are 
summarized in Table 4.2.2 and Table 4.2.3. Table 4.2.2 compares the modeling results to background 
noise levels, whereas Table 4.2.3 compares modeling results to regulatory thresholds. Under the Proposed 
Action, mining would occur on each of the mining blocks (Block NW, Block C, and Block S) at various 
points over the life of the mine. 
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Table 4.2.2. Modeled Values Compared to Background Values for Sound at Individual Point Receptors as a Result of Mining on Various Blocks 
under the Proposed Action and Alternatives 

Receiver Description Background Level Proposed Action*  
(mining in Block NW) 

Alternative C* 
(mining in Block C) 

Alternative K1  
(mining in Block C) 

Leq dBA Lnat dBA dBA dBA dBA 

Farview Point (Bryce Canyon) 53.0  31.8  0 0 0 

Yovimpa Point (Bryce Canyon) 42.0  27.1  0 0 0 

Riggs Spring B (Bryce Canyon) 40.0  24.5  0 0 0 

Town of Alton (southwest corner 
of Center Street and 1st East 
Street) 

41.0  – 61.4  50.2  50.2  

Notes: Lnat is what the NPS considers would be the ambient noise level if human influence were removed. Leq describes the equivalent continuous sound level averaged over a certain timeframe in describing 
actual measured ambient conditions (for example, this value can be presented as a 1-hour average, a 24-hour average, etc.). 

* Model results for mining Block S do not appear in the table because the table reports only the highest modeled values at individual sound receptors, and Block S is the furthest mining block from all four 
receivers listed. Modeled sound levels from mining on Block S were 0 at all the Bryce Canyon receivers and 43.3 dBA at the Town of Alton.  
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As detailed in Table 4.2.2, all combined mining activities from both on-tract (mobile and stationary) and 
off-tract sources (coal haul transportation and worker commuting) while mining on any of the three 
blocks would produce no detectable noise levels at any of the Bryce Canyon receivers. 

Calculated noise levels at the receiver point in the town of Alton (61.4 dBA) from mining on Block NW 
(the block closest to the town of Alton) under the Proposed Action exceed expected background levels by 
approximately 20 dBA. Calculated noise levels at the receiver in Alton for mining on Block C exceed 
background noise levels by approximately 9.2 dBA, and by approximately 2.3 dBA while mining on 
Block S (the furthest block from Alton). Noise level contributions from the different sources to the 
various receptor sites are detailed in Appendix L.  

As shown in Appendix L, noise level contributions from mining activities on Block NW account for the 
greatest source of modeled noise to the receptor analyzed in the town, accounting for 61.3 dBA of the 
61.4-dBA impact. In contrast, noise level contributions from mining activities on Block C account for the 
greatest source of modeled noise to the receptor analyzed in the town, accounting for 49.2 dBA of the 
50.2-dBA impact. Lastly, noise level contributions from the local roadways running from the tract 
through the town of Alton are the greatest source of modeled noise while mining in Block S to the 
receptor analyzed in the town, accounting for 43.1 dBA of the 43.3-dBA impact. Therefore, the greatest 
noise impacts to the receptor in Alton while mining on Block NW and C come from mining on the tract. 
In contrast, the greatest noise impacts to the receptor in Alton while mining on Block S come from 
roadway noise. 

Mining activity on Block NW could exceed regulatory thresholds for noise. A continuously emitting 
noise of 61.4 dBA corresponds to 67.8 dBA Ldn (10 dB are added to the noise levels from 10:00 p.m. to 
7:00 a.m., and the noise level is then averaged over the full 24-hour period). This noise level would 
exceed the EPA and HUD regulatory thresholds cited in Section 3.2.1.3 of 55 dBA and 65 dBA Ldn, 
respectively (Table 4.2.3). Even though the total noise level of 61.4 dBA could exceed regulatory noise 
limits for certain categories of land use under FHWA standards (as shown in Section 3.2.1.3), most of this 
noise would come from mining activities, not increased traffic on roadways, and therefore the FHWA 
regulatory thresholds would not be exceeded.  
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Table 4.2.3. Modeled Values Compared to Regulatory Thresholds for Sound at Individual Point Receptors as a Result of Mining on Various 
Blocks under the Proposed Action and Alternatives 

Receiver Description Regulatory Threshold Proposed Action 
(mining in Block 

NW) dBA (Ldn dBA) 

Alternative C 
(mining in Block C) 

dBA (Ldn dBA) 

Alternative K1 
(mining in Block C) 

dBA (Ldn dBA) EPA (dBA Ldn) HUD (dBA Ldn) FHWA (dBA Leq)* 

Farview Point (Bryce Canyon) 55 – 57 0 0 0 

Yovimpa Point (Bryce 
Canyon) 

55 – 57 0 0 0 

Riggs Spring B (Bryce 
Canyon) 

55 – 57 0 0 0 

Town of Alton (southwest 
corner of Center Street and 
1st East Street) 

55 65 67 61.4 (67.8) 50.2 (56.6) 50.2 (56.6) 

* This value is for 1-hour Leq.  

Notes: Ldn definition: day-night sound level (Ldn) is the A-weighted equivalent sound level for a 24-hour period with an additional 10-dB weighting imposed on the equivalent sound levels occurring during 
nighttime hours (10 p.m. to 7 a.m.).  

Model results for mining Block S do not appear in the table because the table reports only the highest modeled values at individual sound receptors, and Block S is the furthest mining block from all four 
receivers listed. Modeled sound levels from mining on Block S were 0 at all the Bryce Canyon receivers and 43.3 dBA (49.7 dBA Ldn) at the town of Alton. 
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In contrast, noise impacts to the town of Alton from mining on Block C would be lower than those from 
mining on Block NW. Noise impacts would be approximately 56.6 dBA Ldn, which would be in excess of 
EPA thresholds of 55 dBA Ldn, but not HUD thresholds. Sound levels from mining activities in Block S 
(43.3 dBA; 49.7 dBA Ldn) would not exceed regulatory thresholds in the town of Alton for noise.  

The noise modeling report contains an appendix (Appendix C of the SDEIS’s Appendix L) that 
presents noise level contributions from the various modeled sources to individual point receptors. 
The modeling report indicates that noise impacts from roadway noise to the town of Alton receptor 
would be approximately 43.1 dBA (the remainder of the modeled noise impacts to the town of Alton 
receptor coming from mining activities on the tract). These impacts would be from both baseline 
traffic conditions (existing traffic, which is accounted for in the measured background levels) and 
mine-related impacts from coal haul truck trips and worker commuter trips. This value is 
significantly below the 67-dBA 1-hour Leq FHWA standard for Category B land uses (residences, 
motels, churches, libraries, parks, etc.), as identified in Section 3.2.1.3. 

In addition to the modeling that took place for specific receptor sites in Bryce Canyon and Alton, as 
detailed in Tables 4.2.2 and 4.2.3, separate modeling was completed for roadway noise impacts to the 
towns of Hatch and Panguitch. As can be seen on the contour line and grid noise map for the towns of 
Hatch and Panguitch (Figure 4.2.2 and 4.2.3), residences and commercial enterprises adjacent to or near 
the roadway could experience noise levels as high as 64 dBA as a result of mine-related haul and 
commuter traffic roadway noise along SR-89. This modeled impact included noise from both baseline 
traffic conditions (existing traffic, which is accounted for in the measured background levels) and 
mine-related impacts from coal haul truck trips and worker commuter trips. This is equivalent to the 
currently measured baseline value of 64 dBA measured in both towns as presented in Section 3.2.1 
(Soundscape). Additionally, this value would be below the 67-dBA 1-hour Leq FHWA standard for 
Category B land uses for both towns.  
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Figure 4.2.2. Contour line and grid noise map for town of Hatch.
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Figure 4.2.3. Contour line and grid noise map for town of Panguitch.
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4.2.2.2.2 Blasting Noise and Vibration 

Mine blasting can result in substantial vibration. Blasting releases large amounts of energy to fracture, 
split apart, and/or displace the rock immediately surrounding the explosive charge. The explosive energy 
released from blasting decreases proportionally with distance to a point where shattering or displacement 
of the rock no longer occurs. The remaining blasting energy travels through the rock under multiple 
elastic vibration waveforms (i.e., radial, vertical, and transverse waveforms). Ground vibration at 
sufficiently high levels can be felt by people or wildlife and can damage buildings. The DOGM 
requirements in regard to blasting are discussed in Section 2.3.2.4.  

Air vibration (or airblast) emissions also result from the pressure or shockwaves emitted during blasting 
activities. Pressure waves resulting from blasting can quickly increase and decrease the air pressure at a 
given point from the blast. The airblast noise from blasting can be loud enough to be heard over great 
distances and even potentially damage the hearing of people or wildlife that are too close to the blast. 
However, because mine blasting vibrations are both highly transient and occur at a low frequency range, 
vibrations from mine blasting emissions are generally assessed using empirical equations rather than a 
computer model. Therefore, equations are used to estimate vibration levels at specific points of interest 
from blasting emissions. 

The analysis conducted for noise and vibration as a result of mine-related blasting assumed the most 
conservative scenario based on the following factors: 

• ACD provided information indicating that the lowest possible maximum charge mass per delay 
used in blasting would be 17.3 pounds per delay, and that the highest would be 266 pounds per 
delay. The value of 266 pounds per delay was used in all calculations.  

• Calculations assumed the closest possible point of blasting within each mining tract to the closest 
structure in the town of Alton (as seen on Google Earth).  

• The lowest identified regulatory threshold for vibration and airblast noise, human detection, and 
damage to buildings was used in the discussion for comparison against calculated values. 

By using 266 pounds per delay, the shortest distance between two points, and the lowest identified 
regulatory thresholds for analyzing noise and vibrations as a result of mine blasting, calculated values are 
presented as worst case scenario impacts and are therefore conservative. Actual impacts would likely be 
considerably lower than calculated values over the life of the mine.  

As discussed in Chapter 3 and the noise modeling report (see Appendix L), the lowest identified threshold 
for airblast noise at which building damage or human disturbance would be expected is 134 dB linear. 
The lowest threshold identified at which noise levels from blasting would be barely noticeable for humans 
is 100 dB linear. The lowest threshold at which building damage could be expected from blasting 
vibration is 0.5 inch per second. For human awareness of blasting vibration, the threshold varies based on 
whether or not an individual is outdoors or inside a building. The lowest identified threshold for 
awareness from blasting vibration outdoors is 0.035 inch per second, whereas the lowest identified 
threshold of human awareness in buildings is 0.004 inch per second. Table 4.2.4 presents modeled 
blasting noise and vibration levels alongside regulatory thresholds at various blasting receptor sites for the 
Proposed Action and its alternatives. 
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Table 4.2.4. Calculated Vibration Levels at Individual Point Receptors as a Result of Mining on Various Blocks under the Proposed Action and 
Alternatives 

Receptor Alternative Distance 
from Blast 

(feet) 

Threshold Value  Highest Calculated Value 

Peak Particle 
Velocity 
(building 
damage) 

(inches per 
second)*  

Peak Particle 
Velocity 
(human 

awareness) 
(inches per 
second)†,‡ 

Sound 
Pressure Level 

(building 
damage)  

(dB linear)¥ 

Sound 
Pressure Level 

(human  
awareness)  
(dB linear)§ 

Peak 
Particle 
Velocity 

(inches per 
second) 

Sound 
Pressure 

Level 
(dB linear) 

50 feet from blast All Alternatives (Block C, 
NW, or S) 

50 0.5 0.035 134 100 79.8 186 

Farview Point (Bryce 
Canyon) 

Alternatives C and K1 
(Block C) 

65,000 0.5 0.035 134 100 0.0012 90 

Yovimpa Point (Bryce 
Canyon) 

Alternatives C and K1 
(Block C) 

65,000 0.5 0.035 134 100 0.0015 91 

Riggs Spring B (Bryce 
Canyon) 

Alternatives C and K1 
(Block C) 

74,000 0.5 0.035 134 100 0.0015 91 

Town of Alton (nearest 
residence) 

Proposed Action (Block 
NW) 

500 0.5 0.004 134 100 2.4 154 

Town of Alton (nearest 
residence) 

Alternatives C and K1 
(Block C) 

5,400 0.5 0.004 134 100 0.065 120 

Town of Alton (nearest 
residence) 

Alternative C (Block S) 20,000 0.5 0.004 134 100 0.0088 102 

* Data from Chae (1978) and Siskind et al. (1980). 
† 0.035 inch/second peak particle velocity for human awareness outdoors (Wiss et al. 1974). 
‡ 0.004 inch/second peak particle velocity for human awareness indoors (Jones & Stokes 2004). 
¥ MSHA (30 CFR 816.67(b)). 
§ Data from Richards and Moore (2009, 1997), and AECOM (2011).
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As Table 4.2.4 indicates, blasting noise impacts modeled for the three Bryce Canyon National Park 
receiver points were either 90 or 91 dB linear, which are well below the 100-dB linear threshold of human 
awareness. Vibration impacts to Bryce Canyon National Park receiver points analyzed were 0.0012 and 
0.0015 inch per second, also below the threshold of human awareness at 0.035 inch per second.  

Both noise and vibration impacts from blasting conducted within the mining tract (Block NW) to the 
closest identified building in the town of Alton would be well in excess of both vibration and noise 
regulatory thresholds. Damage to buildings may occur, and any persons in the building may experience 
noise levels in excess of human comfort and regulatory threshold levels (134 dB linear) from blasting.  

Blasting noise and vibration calculated from the closest points of mining operation on other mining 
blocks (Blocks C and S) to the town of Alton indicated vibration levels below those that have the 
potential to damage buildings under the Proposed Action. However, vibration levels from blasting on 
Blocks C and S did exceed the lowest identified level for human perception within the building. 
Additionally, calculated noise levels from blasting on these mining blocks could exceed the threshold for 
human awareness (100 dB linear for noise; 0.004 inch per second for vibration), but not the threshold for 
building damage or human annoyance (134 dB linear for noise; 0.5 inch per second).  

Impacts from blasting activities are expected to be at or below MSHA maximum limits for the safety of 
on-site mining personnel because it is assumed that mine operations would comply with MSHA. In 
addition, the blasting contractor would be responsible for pre-blast and post-blast inspections to establish 
the minimum safe distance from the blast, and possibly for noise and vibration blast monitoring at 
structures with the potential to be affected in accordance with MSHA regulations. 

In addition to blasting noise and vibration calculated at receptor points, the maximum distance out to 
which blasting noise and vibration could be expected is calculated in the noise modeling report (see 
Appendix L). Table 4.2.5 presents the maximum calculated threshold distances out to which these 
impacts could be expected. 

Table 4.2.5. Maximum Airblast Impact Distances 

Airblast Threshold Value (noise) Impact Distance 

db Linear Interpretation Feet (miles) 

134 Lowest threshold at which building damage and human annoyance could be expected 2,057 (0.39) 

100 Barely noticeable threshold for human awareness 22,943 (4.3) 

Vibration Threshold Value Impact Distance 

Inches per second Interpretation Feet (miles) 

0.5 Lowest threshold at which building damage could be expected 1,407 (0.27) 

0.035 Minimum noticeable threshold for human awareness (outdoors) 3,434 (0.7) 

0.004 Minimum noticeable threshold for human awareness (indoors) 33,717 (6.4) 
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Table 4.2.5 indicates that blasting impacts from airblast overpressure (noise) and vibration under the 
maximum design scenario for blasting could damage buildings out to a radius from the blast epicenter of 
approximately 0.39 and 0.27 mile, respectively. The noise from blasting may also be noticeable out to a 
distance of 4.3 miles from the blast, whereas the vibration may be felt out to 0.7 mile, if outdoors. 
Someone who is indoors during a blasting event may notice slight disturbances to the building, such as 
windows rattling or objects shifting, out to a radius of approximately 6.4 miles. These building damage 
and disturbance levels are for the maximum blasting design scenarios from the Proposed Action, and 
therefore actual blasting would likely produce less noise and vibration than predicted herein. 

The town of Alton, along with most of the residences and sensitive noise receptors, is within 
approximately 3,000 feet (0.6 mile) of the closest edge of Block NW. Many buildings in the town could, 
therefore, be damaged from airblast overpressure and/or vibrations from blasting on Block NW. Residents 
of the town would likely hear and feel the blasts, because most of the town is in the minimal noise and 
vibration thresholds of disturbance.  

Blasting noise and vibration impacts to wildlife including sage-grouse are discussed in Section 4.18. 

4.2.2.3 ALTERNATIVE C: REDUCED TRACT ACREAGE AND SEASONAL 
RESTRICTIONS 

In addition to the management prescriptions and considerations common to the action alternatives and 
additional actions described under the Proposed Action, the tract would be reduced in size under 
Alternative C to exclude Block NW (the block closest to the town of Alton). In addition, the life of the 
mine would be 21 years rather than 25, reducing the overall noise and vibration impacts by 4 years.  

4.2.2.3.1 Noise Impacts  

Because surface-mining operations, including blasting, would occur further away from noise-sensitive 
receptors in Alton than under the Proposed Action, increases in ambient noise levels would be less than 
the maximum levels described under the Proposed Action. Because Alternative C excludes Block NW, 
the highest noise levels in the town of Alton would be 56.6 dBA Ldn (from mining in Block C), which is 
above the EPA standard of annoyance (55 dBA). Noise impacts to receptors in Bryce Canyon (0 dBA) 
would be the same under Alternative C as the Proposed Action. In addition, roadway impacts to Hatch 
and Panguitch would be the same as the Proposed Action, because coal haul activities are the same under 
each alternative.  

4.2.2.3.2 Blasting Impacts  

Because Alternative C excludes mining in Block NW (the block closest to the town of Alton), vibration 
impacts to the town would be reduced as compared to the Proposed Action. Under this alternative, 0.065-
inch-per-second vibration levels would be felt in Alton during blasting events in Block C (closest to the 
town, at a 266-pounds-per-delay blast). Blasting in the portion of Block S that is closest to the town of 
Alton at the same intensity levels would produce vibration levels of 0.0088 inch per second (see 
Appendix L). This represents a reduction of 2.336 inches per second in Block C and 2.3912 inches per 
second in Block S when compared to modeled levels of 2.4 inches per second for Block NW.  

Under Alternative C, Block C is approximately 5,000–7,500 feet (0.9–1.4 miles) away from buildings in 
the town of Alton. Based on these distances, blasting would not result in airblast overpressure or 
vibrations that could damage structures. However, noise levels modeled at 120 dB linear and vibration 
levels modeled at 0.065 inch per second from blasting in Block C could exceed the lowest identified 
thresholds (100 dB linear for noise and 0.004 inch per second for vibration) for human awareness, for 
both noise and vibration. In addition, the life of the mine would be 21 years rather than 25, reducing the 
overall noise and vibration impacts by four years. 
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4.2.2.4 ALTERNATIVE K1: REDUCED TRACT ACREAGE 

In addition to the management prescriptions and considerations common to the action alternatives and 
additional actions described under the Proposed Action, under Alternative K1, the tract would be 
modified to exclude Block NW and Block S (see Map 2.3). In addition, the life of the mine would be 16 
years rather than 25, reducing the overall noise and vibration impacts by 9 years. 

4.2.2.4.1 Noise Impacts  

Noise impacts to the town of Alton under Alternative K1 would be the same as for Alternative C.  

4.2.2.4.2 Blasting Impacts  

Blasting impacts to the town of Alton under Alternative K1 would be the same as for Alternative C.  

4.2.3 Visual Resources 
The analysis of impacts to visual resources is an assessment of changes to the landscape caused by the 
Proposed Action and alternatives. The landscape near the tract is composed of landforms, water features, 
vegetation, and human modifications to the land. Those modifications include structures and changes to 
the land, water, and vegetation. The visual resources impacts analysis provides an overview of expected 
visual impacts as a result of viewshed analyses conducted in the GIS (presented in Section 4.2.3.1), and as 
a result of a visual resource contrast analysis with discussion of BLM management objectives presented 
using key observation points (KOPs) in Section 4.2.3.2. 

4.2.3.1 VIEWSHED ANALYSIS 

The area visible from a specific location is defined as that location’s viewshed. A viewshed analysis is a 
computerized spatial analysis calculation performed in a GIS to determine which portions of a 
surrounding landscape are visible from a specific location, and vice versa. A viewshed analysis was 
performed for the tract and surrounding areas using digital elevation models (DEMs, raster files 
containing an elevation value in each cell of the grid) combined with randomized viewpoint locations. 
Between 6 and 10 viewshed analysis points in the tract were analyzed for the different action alternatives, 
resulting in viewshed maps showing visible and nonvisible portions of the landscape (see Map 3.3 and 
Maps 4.2–4.3) within a 15-mile radius of analyzed track boundaries. Viewshed analysis points were 
assigned a vertical value of 2 meters above ground elevation to account for an individual’s height while 
standing or traveling in a vehicle. In addition, a viewshed analysis was conducted specifically for Bryce 
Canyon National Park using ten points, all representing viewpoint locations along the main road that 
follow the western edge of the park. The results are shown in Map 4.4.  

4.2.3.1.1 Alternative A: No Action 

Under the No Action Alternative, ACD’s application to lease the coal included in the tract would not be 
approved, and the coal included in the tract would not be mined. The characteristic landscape of the tract 
would remain unchanged by mining. 

4.2.3.1.2 Alternative B: Proposed Action 

The viewshed analysis conducted for the Proposed Action used 10 viewshed analysis points positioned on 
higher elevation areas throughout the tract: one was at the proposed centralized facilities location, and the 
others were spaced to provide coverage of the proposed mining blocks (except for Block Sa). The results 
of the analysis (see Map 3.3 and Maps 4.2–4.4) confirm that the tract would not be visible from either 
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SR-89 or Bryce Canyon National Park under the Proposed Action or alternatives. Within 15 miles of the 
mine tract under the Proposed Action, the viewshed analysis returned approximately 26,440 acres of 
“seen” landscape and 542,654 acres of “unseen” landscape. The seen and unseen landscape includes 
places that could be seen/could not be seen from the tract, and vice versa (places that could see/could not 
see the tract). In addition, line-of-sight diagrams shown in Figure 4.2.4 show that the Alton Coal Tract is 
not visible from key viewpoints in Bryce Canyon National Park.  

 
Figure 4.2.4. Elevation cross sections between points in Bryce Canyon National Park and the Alton 
Coal Tract. 

Under the Proposed Action, the tract would be periodically visible from nonmotorized trails in the Dixie 
National Forest east of the tract. As shown on Map 3.3, the tract would be visible from approximately 3.7 
miles of the Grand View trail and 0.9 mile of the Swapp Canyon trail. At an average walking pace of 3 
mph, this equates to 1 hour and 14 minutes of impact on Grand View trail and 18 minutes of impact on 
the Swapp Canyon trail. The height of the surrounding vegetation cover types was not included in the 
viewshed analysis. Therefore, portions of the trail identified as “visible” in the analysis that also contain 
intervening trees or shrubbery of sufficient height and density would not be visible from the tract (and 
vice versa).  

Under the Proposed Action, and all other action alternatives, Block Sa (186.2 acres) would not be mined and 
the lessee would apply pre-mining treatments to the block. The proposed vegetation treatments would aim to 
remove encroaching woody vegetation such as conifers and be designed to mimic natural appearing edges 
between vegetation types and to resemble natural openings and clearings in the vegetation patterns such 
that contrasts in form, line, color and texture would be avoided or minimized so as to meet VRM 
objectives. If heavy equipment is used to implement treatments, its presence could create visual contrasts, 
but these would be of short-term duration. In the long term, when stands of various aged vegetation and a 
less homogeneous mix of vegetation are established, the visual variety created by the Proposed Action 
could result in a more interesting visual landscape. Treatment areas may be noticeable to the casual 
observer during implementation and during the short term when dead vegetation or bare ground is 
visually obvious, but visual resource objectives would be met for the long term. 
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4.2.3.1.3 Alternative C: Reduced Tract Acreage and Seasonal Restrictions 

The viewshed analysis for Alternative C used nine viewshed analysis points: one was at the proposed 
centralized facilities location, and the others were spaced to provide coverage of the proposed mining 
blocks (except for Block Sa). Under Alternative C, the viewshed impacts would be the same as under the 
Proposed Action, except that tract would be periodically visible from the nonmotorized trails in the Dixie 
National Forest for approximately 2.8 miles (56 minutes of walking) on the Grand View trail and 0.9 mile 
(18 minutes) on the Swapp Canyon trail (see Map 4.2). In addition, within 15 miles of the mine tract 
under Alternative C, the viewshed analysis returned approximately 25, 117 acres of “seen” landscape and 
533,645 acres of “unseen” landscape. 

4.2.3.1.4 Alternative K1: Reduced Tract Acreage 

The viewshed analysis for Alternative K1 used six viewshed analysis points: one was at the proposed 
centralized facilities location, and the others were spaced to provide coverage of the proposed mining 
blocks. The viewshed impacts would be the same for Alternative K1 as under the Proposed Action, except 
that tract would be periodically visible from the nonmotorized trails in the Dixie National Forest for 
approximately 0.9 mile (18 minutes) on the Grand View trail and 0.8 mile (16 minutes) on the Swapp 
Canyon trail (see Map 4.3). In addition, within 15 miles of the mine tract under Alternative K1, the 
viewshed analysis returned approximately 20,711 acres of “seen” landscape and 511,433 acres of 
“unseen” landscape. 

4.2.3.2 KEY OBSERVATION POINTS FOR VISUAL RESOURCE CONTRAST 
ANALYSIS 

For each alternative in this section, the analysis is three tiered. The first tier consists of a discussion of 
changes to the landscape in the tract resulting from the actions prescribed under each alternative. The 
second tier consists of an assessment of impacts from those same actions as seen from seven KOPs in and 
near the tract. The KOPs are critical viewpoints of typical landscapes in the tract that have been selected 
to represent the views of disturbances throughout the life of the mine and that are encountered by the 
greatest number of people. The third tier consists of an assessment of whether the proposed changes to the 
landscape would meet the BLM’s objectives for management of visual resources, as prescribed in the 
KFO RMP (BLM 2008b). The location and rationale for the selection of KOPs are identified below. 
Significant impacts would occur where the results of the Proposed Action and alternatives do not meet 
BLM objectives. 

Seven KOPs were identified to represent typical views of the tract to residents of Alton and visitors to the 
surrounding area. The KOPs were selected to geographically represent views of the entire tract, to 
represent views from places where the greatest number of people reside, and to represent views of people 
traveling through the area (see Appendix N). Each KOP is described below.  

KOP 1 is on KFO Route 116 on the east side of the town of Alton. This KOP represents panoramic views 
of the north area of the tract as seen by residents of Alton, and as seen by visitors traveling through Alton 
heading south on KFO Route 116.  

KOP 2 is at the south end of Main Street in the town of Alton. From this location, the view is south, and 
looks on the area proposed for underground mining activities. This location represents views of Alton 
residents and views of ranchers working in agricultural fields between Alton and the tract. The views 
from this KOP are of agricultural fields directly south of Alton and include the mountains and rolling hills 
across the tract. Views are wide open and panoramic, with few obstructions. 
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KOP 3 is at the north end of Main Street in the town of Alton. From this location, the view is south and 
east and looks on a larger portion of the area proposed for mining activities compared to KOP 2. The 
views from this KOP are of structures in Alton and include the mountains and rolling hills across the 
tract. The homes, trees, and fence lines of Alton occur in the foreground. The rolling hills in the tract and 
surrounding mountains are in the middleground and background. Views are generally wide open, but 
include some obstructions in the town of Alton. 

KOP 4 is along KFO Route 116 south of Alton. From this location, the view is to the north and west and 
looks on the broad sweeping hills of the tract. Sagebrush and sparse juniper dominate the foreground. The 
rugged horizon line of the surrounding low mountains and the Paunsaugunt Plateau are in the 
middleground and background. This location represents the views of people traveling north on KFO 
Route 116 through the tract. 

KOP 5 is at a road junction along KFO Route 116 south of Alton. From this location, the view is to the 
south and looks on the broad sweeping hills of the tract. Low sagebrush, a narrow drainage channel, fence 
lines, patchy stands of juniper, and the curving road are in the foreground. The low and rugged horizon 
line of the Paunsaugunt Plateau occurs in the middleground and background. This location represents the 
views of people traveling south from Alton on KFO Route 116 through the tract. 

KOP 6 is at a cattle guard and fence line along KFO Route 116 south of Alton. From this location, the 
view is to the north and looks on the town of Alton and the tree-covered terrain sweeping down into the 
tract. Juniper post fence lines in various directions and the curving road are in the foreground. The homes 
and taller trees in the town of Alton occur in the middleground. Background views are of distant, low-
rising mountains. This KOP represents the views of people traveling north toward Alton on KFO Route 
116 through the tract.  

KOP 7 is along KFO Route 116 at the far south edge of the tract. From this KOP, the view is to the north 
and looks on the broad open meadows and tree-covered hills of the south portion of the tract (Block S). 
Fence lines, homesteads, and the curving road are in the foreground. The fans and washes descending 
from the Paunsaugunt Plateau appear in the middleground. Background views are of the steeper, rugged 
plateau itself. This location represents the views of people traveling into the tract from the south on KFO 
Route 116. 

A visual contrast rating worksheet (BLM Form 8400-4) was prepared to analyze the effects that the 
proposed tract would have on the characteristic landscape, as viewed from each KOP. The analysis 
looked at the actions that would have the most potential to affect (change) the landscape under the action 
alternatives (Proposed Action, Alternative C, and Alternative K1). Those actions include surface-mining 
operations, installation of centralized facilities, installation of dispersed facilities, relocation of KFO 
Route 116, and surface rehabilitation. The analysis also looks at the actions that would continue under the 
No Action Alternative and how they affect the landscape. Under the No Action Alternative, existing uses 
and management actions would continue, including livestock grazing, back country driving, hunting, and 
vegetation treatments to maintain or improve livestock forage, wildlife habitat, and watershed condition, 
and to reduce unwanted wildfire. This analysis provides for comparison between the action alternatives 
and the No Action Alternative. See Appendix N for visual contrast ratings and site photographs. 

4.2.3.2.1 Alternative A: No Action 

Under the No Action Alternative, ACD’s application to lease the coal included in the tract would not be 
approved, and the coal included in the tract would not be mined. The characteristic landscape of the tract 
would remain unchanged by mining. 
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Under this alternative, however, existing uses would continue. Under the KFO RMP (BLM 2008b), the 
BLM would continue to implement vegetation treatments in pinyon-juniper and sagebrush vegetation 
communities. Removal of pinyon and juniper trees and dense sagebrush would create changes in the form 
of each vegetation community, introducing openings in continuous stands of vegetation. The growth of 
shrubs and grasses in the openings of pinyon-juniper woodlands and creation of mixed-age stands of 
sagebrush would introduce variety in the form, texture, and color of the vegetation communities. It would 
also introduce noticeable curvilinear lines in the pinyon-juniper woodlands. The creation of a harmonious 
variety in the landscape would result in a more visually pleasing scene.  

4.2.3.2.2 Alternative B: Proposed Action 

Under the Proposed Action, the tract would encompass 3,576 acres, of which 2,280 acres are federal 
surface and mineral estate and 1,296 acres are split estate: private surface estate and federal mineral 
estate. Approximately 2 million TPY (MMTPY) of coal would be mined once topsoil stockpiling and 
initial overburden removal has occurred. Reclamation would be concurrent with mining over the course 
of the estimated 25-year mine life and would be followed by a minimum 10-year reclamation and 
revegetation monitoring period. 

Surface-mining operations would result in 1,750 acres of pit disturbance occurring at different times over 
the life of the mine. At any time during the life of the mine, active surface operations would only involve 
approximately 120 acres (one open pit). Pits would be up to 200 feet deep, and the associated highwall 
would be up to an additional 600 feet wide. Surface-mining operations would result in a noticeable 
contrast in landform, line, and color as the natural topography is altered, as vegetation is removed, and as 
soils that are lighter in color are exposed. The low-rising hills dissected by shallow drainages throughout 
the tract would be altered during the excavation of pits and construction of highwalls. At any one time, up 
to 120 acres of rolling terrain common through the tract would be leveled, resulting in a contrasting long, 
straight horizontal line. Vegetation with varying shapes, colors, and heights would be cleared down to 
bare soil, removing those varying colors, and leaving a geometric, angular break (lines) in the vegetation. 
Additionally, at any one time during the 25-year mine life, closed pits would be in various stages of 
reclamation. Reclamation activities would reduce linear contrasts in topography by recontouring pits to a 
more natural sweeping line. Additionally, contrasts in texture and color of soil and vegetation would be 
reduced through revegetation with approved seed mixes. 

Under the Proposed Action, views of the tract and areas surrounding the tract could be affected by mine-
related subsidence on the tract. Estimated surface impacts due to subsidence from underground mining for 
all alternatives are projected to be approximately 613 acres on the tract and 166 acres outside the tract. 
The level of subsidence generally depends on the thickness of the coal extracted and the thickness of the 
overburden, as well as other geological factors. Subsidence could impact the topography of the area 
mined, creating visual impacts. At this time, there are not enough details known about these potential 
mining activities to estimate the level of subsidence that would result. The visual impact from subsidence 
would generally be small when compared to the surface disturbance caused by surface mining. 

The centralized facilities on the tract would be constructed on approximately 36 acres of public land. 
These facilities would consist of an office, maintenance shop, equipment wash bay, oil and fuel storage 
tanks, oil and fuel storage containment, truck unloading and coal sizing area, coal stockpile area, and 
truck loadout area. The buildings and other facilities would result in a noticeable contrast in landform, 
line, color, and texture on the landscape of that portion of the tract. In the long term, vegetation clearing 
would introduce a break in the medium/coarse texture and color of the tract. Additionally, construction of 
centralized facilities would introduce boxy, geometric shapes, hard edged lines, smooth textures, and 
contrasting colors into the natural, rolling terrain of the tract.  
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Dispersed facilities necessary to conduct mining operations would consist of temporary light-use roads 
and haul roads, electrical poles and lines, various temporary ponds/water control structures, temporary 
topsoil and overburden stockpiles, and temporary berms and screens. These facilities would result in 
approximately 160 acres of disturbance. Construction of dispersed facilities, including roads, transmission 
lines, ponds and other water-control structures, stockpiles, and berms, would result in short-term changes 
to the landscape. Road construction would result in leveling of the landform, including some degree of 
cutting and filling. This would create horizontal lines and bench-like forms in the landscape. Ponds, 
water-control structures, and berms would introduce horizontal and angular lines and low, mesa-shaped 
forms to the landscape. Topsoil and overburden stockpiles would introduce angular lines and conical 
forms to the landscape. Vegetation clearing for road construction would introduce curvy lines through 
relatively dense pinyon-juniper woodlands and dense stands of sagebrush, and it would expose varying 
(often lighter) soil colors. Construction of power lines would introduce vertical lines to the landscape. 
Following mine operations, however, these facilities would be removed from the site, and disturbances 
would be reclaimed to their approximate original condition. In the short term, during construction, 
clearing would change the form and texture of vegetation cover. Currently, most of the tract has a 
continuous cover of varying vegetation types, including perennial grasses and low gray-green shrubs 
interspersed with patches of dark green pinyon pine and juniper trees. Clearing would introduce breaks in 
the medium-textured element of the environment. As the dispersed facilities are relocated, if vegetation 
with larger shrubs and trees is reestablished, the texture would return to its original condition and the 
change in vegetation form would revert to its original condition. If the clearings in woodlands are 
managed for shrubs and grasses following relocation of the dispersed facilities, changes in the form of the 
pinyon-juniper woodland would remain, and smaller shrubs and grasses would introduce softer textures 
and new colors to the landscape. These variations in the continuous vegetation cover would add variety to 
the landscape and new interest and appeal to the scene. 

Actions proposed to prevent, minimize, and rehabilitate landscape disturbance consist of recontouring pits to a 
more natural topography and restoring vegetation with BLM-approved species. At any given time throughout 
the 25-year life of the mine, 120 or more acres would be in some stage of reclamation. The rehabilitation of 
disturbances by recontouring pits and planting vegetation would result in a less-developed landscape that more 
closely resembles the surrounding undisturbed areas. 

KOP 1–3. Actions proposed in the tract under the Proposed Action that would be visible from KOPs 1, 2, and 
3 consist of surface-mining activities, underground mining activities, dispersed facilities, and rehabilitation of 
disturbances. These actions would have the same effects on the characteristic landscape as those described 
above. 

KOP 4. Actions proposed in the tract under the Proposed Action that would be visible from KOP 4 consist of 
surface-mining activities and dispersed facilities. These actions would have the same effect on the 
characteristic landscape as described above. 

KOP 5. Actions proposed in the tract under the Proposed Action that would be visible from KOP 5 consist of 
surface-mining activities, centralized facilities, and dispersed facilities. These actions would have the same 
effect on the characteristic landscape as described above. 

KOP 6–7. Actions proposed in the tract under the Proposed Action that would be visible from KOPs 6 and 7 
consist of surface-mining activities and dispersed facilities. These actions would have the same effect on the 
characteristic landscape as described above. 

Under the Proposed Action, mining and construction of related facilities would noticeably change the 
landscape. However, as the 120-acre tracks of coal are removed and rehabilitated, the existing character of the 
landscape would be gradually restored. Depending on the BLM’s objectives for management of vegetation, 
portions of the tract would eventually return to their original vegetation communities, and other parts would be 
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reestablished to meet other objectives. The KFO RMP prescribes vegetation treatment areas with priority given 
to wildlife habitat. Incorporating this plan decision into the mine reclamation plan could result in returning 
pinyon-juniper woodlands to a mix of woodlands with openings of sagebrush and grasses. It may also include 
converting old-growth sagebrush stands to a mix of age classes. These mining rehabilitation objectives would 
result in changes to the vegetation component of the landscape, and introduce some variety and appeal to the 
landscape scene. Under the No Action Alternative, no mining would occur, but the vegetation treatment 
objectives of the KFO RMP would continue to be implemented, resulting in the same long-term effect on the 
visual resources (landscape) of the tract. Thus, in the short term and mid-term, the Proposed Action would 
result in noticeable changes to visual resources. In the long term, the effect of the actions anticipated under the 
Proposed Action and the actions anticipated under No Action would have similar effect on the landscape 
scene—the creation of more variety and visual appeal.  

4.2.3.2.3 BLM Visual Resource Inventory and Visual Resource Management 
Objectives 

Under the Proposed Action, the level of change to the landscape was determined to be moderate to strong, 
based on the visual resource contrast analysis, and proposed activities were determined to be consistent 
with objectives. Although surface-mining activities would be apparent on the landscape, they would occur 
in the short term and would be reclaimed upon completion. Development of centralized and dispersed 
facilities would occasionally be visible on the landscape from KOPs during the active mining period. 
Dispersed facilities would be relocated throughout the tract during the active mining period and their 
disturbances reclaimed. Dispersed and centralized facilities would be entirely removed from the tract at 
the end of the active mining period and the disturbances reclaimed. Because the level of landscape change 
resulting from actions proposed under this alternative would be consistent with VRM Class IV objectives, 
it would not reach a level of significance. See Appendix N for visual contrast ratings.  

4.2.3.3 ALTERNATIVE C: REDUCED TRACT ACREAGE AND SEASONAL 
RESTRICTIONS 

Under Alternative C the tract would be modified to exclude Block NW (the block closest to the town of 
Alton). The modified tract encompasses 3,173 acres, of which 2,280 acres are federal surface and mineral 
estate and 893 acres are split estate: private surface estate and federal mineral estate. 

Under this alternative, 1,662 acres of surface disturbance would occur in the tract. Of this, 1,454 acres would 
be the result of surface-mining operations. Centralized facilities associated with mining activities in the tract 
would be in the same area, would occupy the same acreage (36 acres), and would include the same items as the 
Proposed Action. Impacts from dispersed facilities necessary to conduct mining operations would also be the 
same as the Proposed Action, except that fewer acres (135 acres) would be required. 

Contrasts in landform, line, color, and texture would be the same as described under the Proposed Action 
but would occur on 321 fewer acres (the acreage of Block NW) than the Proposed Action and over a 
shorter amount of time (21 years). Additionally, the tract would be modified to exclude 321 acres from 
mining those areas closest to Alton. This would result in less apparent contrast from KOPs in Alton due to 
the greater distance between Alton and the nearest disturbance. Due to sage-grouse timing restrictions, no 
surface-disturbing actions would be allowed between March 15 and July 15 in Block S. To allow work to 
continue year-round, two simultaneously open pits would be required. At any one time during the life of 
the mine, active and suspended mining operations would involve up to 240 acres (two pits) or double the 
level of visual contrast associated with the Proposed Action. Additionally, this would necessitate a 40- to 
60-acre permanent EODA. In the long term, disturbances including the EODA would be recontoured and 
reclaimed to a more natural condition.  
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KOP 1–3. Actions proposed in the tract under Alternative C that would be visible from KOPs 1, 2, and 3 
consist of surface-mining activities, dispersed facilities, and rehabilitation of disturbances. These actions would 
occur in the middleground, and because of the distance involved, the contrast would not be as apparent as 
under the Proposed Action.  

KOP 4, 6, and 7. Actions proposed in the tract under Alternative C that would be visible from KOPs 4, 6, and 
7 consist of surface-mining activities, dispersed facilities, and rehabilitation of disturbances. These actions 
would have the same effect on the characteristic landscape as described above. 

KOP 5. Actions proposed in the tract under Alternative C that would be visible from KOP 5 consist of 
surface-mining activities, centralized facilities, and dispersed facilities. These actions would have the same 
effect on the characteristic landscape as described above. 

4.2.3.3.1 BLM Visual Resource Inventory and Visual Resource Management 
Objectives 

The level of change to the landscape in the long term under Alternative C is less than that described under 
the Proposed Action. Surface-mining activities would remain apparent on the landscape, but would occur 
over less acreage than the Proposed Action and at a greater distance from KOPs in the town of Alton. Just 
as in the Proposed Action, open pit mines would occur in the short term, but would cover twice the 
acreage at any one time in the process as the Proposed Action. Unlike the Proposed Action, an additional 
40 to 60–acre EODA would be required where more than one pit is excavated. In the short term, the 
EODA would introduce horizontal and angular lines, a blocky, rectangular form, and a coarser texture to 
the landform of the landscape. Measures to restore more natural characteristics and to further reduce 
contrasts with the current landscape are included under this alternative and are the same as under the 
Proposed Action. These measures would be applied to the EODA as well as other surface disturbances. 
As under the Proposed Action, development of centralized and dispersed facilities would occasionally be 
visible on the landscape from KOPs. Likewise, resulting under this alternative, the level of landscape 
change would be consistent with VRM Class IV objectives, and would not reach a level of significance. 

4.2.3.4 ALTERNATIVE K1: REDUCED TRACT ACREAGE 

Under Alternative K1, the tract would be modified to exclude Block NW (the block closest to the town of 
Alton) and Block S (see Map 2.3). Under this alternative, recoverable portions of in-place coal reserves 
would be mined over approximately 16 years. The modified tract would reduce tract acreage to encompass 
2,114 acres, of which 1,227 acres are federal surface and mineral estate and 887 acres are split estate: private 
surface estate and federal mineral estate.  

Under this alternative, 1,005 acres of surface disturbance would occur in the tract in the form of vegetation 
removal. Of this, 861 acres would be the result of surface-mining operations. Centralized facilities associated 
with mining activities in the tract would be responsible for 36 acres of surface disturbance, whereas 92 acres 
would be impacted by dispersed facilities necessary to conduct mining operations. Finally, the relocation of 
KFO Route 116 in the tract would remove approximately 16 acres of vegetation. 

Contrasts in landform, line, color, and texture would be the same as described under the Proposed Action but 
would occur on 745 fewer acres (the combined acreages of Block NW and Block S) than the Proposed Action 
and over a shorter amount of time (16 years). Additionally, the tract would be modified to exclude 321 acres 
from mining in areas closest to Alton. This would result in less apparent contrast from KOPs in Alton due to 
the greater distance between Alton and the nearest disturbance. Under Alternative K1, there would be a single 
open pit (approximately 120 acres), and at any one time, there would be approximately 120 acres of open 
surface-mining pit disturbance and an additional 120 or more acres in some stage of reclamation, the 
same as in the Proposed Action. Reclamation would be concurrent with mining over the course of the 
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estimated 16-year mine life and would be followed by an up to 10-year reclamation and revegetation 
monitoring period, with reclamation activities potentially extended for some pits due to timing restrictions for 
sage-grouse. Impacts are reported in terms of total acres of disturbance over the life of the mine, but note that 
this disturbance would not all occur at one time. 

KOP 1–3. Actions proposed in the tract under Alternative K1 that would be visible from KOPs 1, 2, and 3 
consist of surface-mining activities, dispersed facilities, and rehabilitation of disturbances. These actions would 
occur in the middleground, and because of the distance involved, the contrast would not be as apparent as 
under the Proposed Action.  

KOP 4, 6, and 7. Actions proposed in the tract under Alternative K1 that would be visible from KOPs 4, 6, 
and 7 consist of surface-mining activities, dispersed facilities, and rehabilitation of disturbances. These actions 
would have the same effect on the characteristic landscape as described above. 

KOP 5. Actions proposed in the tract under Alternative K1 that would be visible from KOP 5 consist of 
surface-mining activities, centralized facilities, and dispersed facilities. These actions would have the same 
effect on the characteristic landscape as described above. 

4.2.3.4.1 BLM Visual Resource Inventory and Visual Resource Management 
Objectives 

Similar to Alternative C, the level of change to the landscape in the long term under Alternative K1 would 
be less than that described under the Proposed Action. Surface-mining activities would remain apparent on 
the landscape, but would occur over less acreage than the Proposed Action and at a greater distance from 
KOPs in the town of Alton. As under the Proposed Action, development of centralized and dispersed 
facilities would occasionally be visible on the landscape from KOPs. Likewise, resulting under this 
alternative, the level of landscape change would be consistent with VRM Class IV objectives, and would not 
reach a level of significance. 

4.2.4 Nighttime Lighting and the Extent of Skyglow 
The analysis of impacts to the natural lightscape is an assessment of changes in brightness of the night sky 
caused by the Proposed Action and alternatives. A natural lightscape is characterized by the natural rhythm of 
sun and moon cycles, clean air, and of dark nights unperturbed by artificial lights. Changes to natural 
lightscapes result from changes in air quality and changes in sources of artificial lighting. See Section 
4.17.4.2.5 for a discussion of the effects of nighttime lighting on wildlife.  

A computer model developed by Dark Sky Partners and based on the Garstang model for calculating sky 
brightness arising from artificial lighting was used to assess the impacts caused by the Proposed Action and 
alternatives on the night skies viewed from Brian Head Peak and Yovimpa Point.  

The BLM has no objectives for management of natural lightscapes or dark skies. NPS policy is to preserve the 
natural lightscapes of parks to the greatest extent possible. The NPS worked directly with Dark Sky Partners to 
verify all model input parameters, especially atmospheric clarity. It is the practice of the NPS to evaluate 
impacts based on the best 20% of air quality conditions as recorded during night sky monitoring. The NPS 
believes that such conditions provide the best opportunity for visitors to experience the view of the starry sky, 
and therefore that is where their cost-limited scientific efforts are focused. 

For each alternative, this impacts analysis assesses whether the changes in artificial lighting and air quality 
would meet NPS objectives to preserve dark night skies and the natural lightscape surrounding the parks. 
Actions that result in a long-term reduction in night sky conditions as observed from Brian Head Peak and 
Yovimpa Point would result in significant impacts to the natural lightscape. The NPS considered points in 
Zion National Park also, however, due to its proximity to St. George, Utah and Las Vegas, Nevada night skies 
are brighter at Zion National Park than Bryce Canyon National Park and Cedar Breaks National Monument. In 
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addition, most of the visitation experience in Zion National Park occurs at lower elevations and in the steep 
walled canyons of Zion Canyon, where the major park facilities and most popular recreational 
opportunities are located. Though Zion Canyon takes up only 5% of the landmass of the park, most of 
visitation occurs within it. This minimizes the amount of potential light pollution visible from the tract and 
thus the potential impact to the visitor experience. The brightness of light from the tract under this alternative 
would be greatest on the horizon of the nighttime sky in the direction of the mine. As a person’s view moves in 
an arc from the horizon to vertical overhead, the presence of the light from the tract decreases, as does its effect 
on the darkness of nighttime skies. Given the depth and steepness of the canyons of Zion National Park, the 
view of the nighttime sky is near vertical to vertical. That said, most of the park’s landmass (95%) consists of 
table lands: mesas and higher elevation backcountry areas that sit above Zion Canyon’s walls (Zion’s Kolob 
and Plateau ranger districts). These areas, though they experience lower visitation with most recreation 
activities requiring a backcountry permit, would be subject to a higher potential of visible light pollution from 
the tract as well as from other non-natural sources. Any perceived change in night sky conditions as viewed 
from within the canyons of Zion National Park would be proportionately less when compared with the existing 
conditions viewed from table lands and other lands adjacent to and within the park (Moore 2008).  

The BLM received comments on the DEIS regarding the need to address impacts to skyglow from mine-
generated dust, and impacts to overall sky brightness (not just to a specific sky segment). Following 
publication of the DEIS, the BLM reconvened the Night Sky Working Group (comprising cooperating 
agencies such as the NPS) to respond to comments on the DEIS, update the modeling and analysis 
approach and technical report, and suggest mitigation measures to reduce night sky impacts to the region 
and Zion National Park, Bryce Canyon National Park, and Cedar Breaks National Monument. The updated 
analysis in Appendix J includes impacts of mine-generated dust on skyglow as seen from Yovimpa Point, 
increased skyglow from population growth in the region through the year 2040, and finally a new 
measure, ASL, was calculated to illustrate the brightness quality of the entire hemisphere of the sky.  

4.2.4.1 ALTERNATIVE A: NO ACTION 

Under the No Action Alternative, ACD’s application to lease the coal included in the tract would not be 
approved, and the coal included in the tract would not be mined. No impacts to night sky conditions over 
the tract or over Bryce Canyon National Park would result from coal mining under the No Action 
Alternative. 

Under this alternative, however, existing land uses would continue, including livestock grazing, 
backcountry driving, hunting, and vegetation treatments. Although it has not been quantified, PM released 
into the sky in smoke from prescribed fire used to treat vegetation communities would temporarily 
increase the diffusion of artificial light in the nighttime sky, and result in infrequent and intermittent 
increases in skyglow. Population growth in the region is anticipated to increase skyglow by 
approximately 66% by 2040 (see Appendix J). Section 4.19 provides more detail on regional impacts due 
to projected population growth.  

4.2.4.2 ALTERNATIVE B: PROPOSED ACTION 

Under the Proposed Action, surface-mining operations would result in 1,993 acres of surface disturbance 
occurring at different times over the estimated 25-year mine life. Surface-mining operations and 
motorized travel through the tract would result in artificial nighttime lighting combined with increased 
airborne PM.  

4.2.4.2.1 Artificial Lighting Sources 

Three types of artificial lighting sources proposed for use during nighttime operations are discussed in 
this analysis: 1) portable lighting towers for use at the mine pit during active nighttime mining; 2) fixed 
light towers to be used for lighting centralized mine facilities; and 3) mobile light sources generated by 
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vehicles, mining equipment, and flashlights. One to six portable light towers would be located at each 
active pit. Portable light towers would be diesel powered with approximately four individually shielded 
metal halide (MH) lamps per tower. Each portable light tower would be approximately 30 feet tall, 
oriented approximately 30 degrees from the horizontal down toward the ground, and would be moved in 
accordance with the mining sequence. Four to six fixed-position light poles would be permanently located 
at the 36-acre centralized mine facilities for the life of the mine. Fixed-position light poles would have a 
similar height and orientation as the portable light towers but would use fully shielded lamps (Figure 
4.2.5). Additionally, mobile equipment lighting would come from headlights, brake lights, flashlights, and 
other safety lighting on mechanical equipment used during nighttime mining operations. 

4.2.4.2.1.1 Lamp Shielding and Aiming 

Lamp shielding and aiming reduce uplight, light spill, and light trespass. A fully shielded light fixture is a 
light fixture constructed in such a manner that all light emitted by the fixture is projected below the 
horizontal, typically by placing a barrier at the top of the fixture above the lamp (bulb) (Davis 2013) 
(Figure 4.2.5). Aiming light simply means to position the lamp in such a way that light travels in a 
specific direction and highlights a targeted object or work surface. In addition, certain lamp types are 
better at aiming than others. Fully shielding fixtures is considered a type of aiming, because fully shielded 
fixtures aim the lamp’s light toward the ground and below the horizontal.  

Unshielded   Fully Shielded 

  
Figure 4.2.5. Differences in unshielded and fully shielded lamps2 (Davis 2013).  

Three scenarios are used in this analysis to describe potential impacts to sky brightness across a range of 
nighttime lighting scenarios from Yovimpa Point, which is in Bryce Canyon National Park approximately 
21 km from the tract. The current three-scenario approach evolved from the prior analyses’ two 
approaches (referred to as the “typical case” and the “brightest case”) to add a third, brighter case (see 
notes below):  

1. Scenario 1 assumes the least lighting with one portable light tower (4 lamps), four fixed-position 
light towers, and 20 lamps from mobile light sources (this is referred to as the “typical case” in 
prior analyses).  

2. Scenario 2 assumes a mid-range of lighting with three portable light towers (12 lamps), six fixed-
position light towers, and 36 lamps from mobile light sources (this is referred to as the “brightest 
case” in prior analyses).  

2 The intent of the photographs presented in Figure 4.2.5 is to illustrate the general concept of lamp shielding. The reduction in 
light from fully shielding lamps in the photograph does not represent the amount of light reduction that would result from 
shielding lamps on the mine tract.  
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3. Scenario 3 assumes the most lighting with six portable light towers (24 lamps), six fixed-position 
light towers, and 36 lamps from mobile light sources. 

Portable and fixed-position light towers would result in the greatest addition to artificial light under the 
Proposed Action. Fixed-position lights at the centralized mine facilities would use 250-watt MH lamps 
producing up to 25,000 lumens each. The fixed lights would be fully shielded, and no light would be 
emitted upward. The portable lights would use 1,000-watt MH lamps producing 110,000 lumens each and 
partially shielded. MH lamps are the most commonly used lamp at mine sites. Despite having the highest 
impact to skyglow as compared to other lamp types in regard to visual astronomical observation, they are 
ideal for use in mine pits due the color rendition provided, which is critical to safety. MSHA safety 
regulations require adequate nighttime lighting (see Section 4.2.5). Portable lights are adjustable, allowing 
them to be aimed in different directions and at different angles relative to the horizon. For the purpose of 
analysis, Dark Sky Partners assumed that portable lights would typically be aimed at 30 degrees below the 
horizon, directing 30% of light upward (see Appendix J) for Scenario 1. In contrast, the brighter case 
scenarios (2 and 3) consider that the portable lights are aimed horizontally more of the time, producing a 
larger uplight fraction (0.50). Equipment and vehicle lighting would represent a small contribution to 
artificial lighting.  

Each scenario described above characterizes night sky brightness from zenith angles from 80° to 89° to 
the horizon in the direction of the mine from Yovimpa Point. A zenith angle of 80° corresponds to an 
altitude of 10° above the horizon, and a zenith angle of 89° corresponds to an altitude of 1° above the 
horizon. See Table 4.2.6 for a calculation of total lumens and percentage increase in night sky brightness 
under each scenario and Figure 4.2.6 for a depiction of lumens uplight sources. 
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Table 4.2.6. Nighttime Lighting Scenarios: Percentage Increase in Sky Brightness 

Scenario Total Initial Lumens 
from Portable, 

Mobile, and Fixed 
Sources 

Uplight Lumens 
Output from 

Portable*, Mobile†, 
and Fixed‡ Sources 

Downlight Lumens 
Output from 

Portable, Mobile, 
and Fixed Sources 

Uplight 
Reflection 
Lumens 
Output 

Net Uplight 
Lumens 
Output¥ 

Percentage Increase in 
Sky Brightness at 

Zenith Angle of 80° 
(10° above the horizon) 

Percentage Increase in 
Sky Brightness at 

Zenith Angle of 89°(1° 
above the horizon)§ 

1 740,000 154,000 586,000 87,900 241,900 1% 10% 

2 1,830,000 699,600 1,130,400 169,560 869,160 3% 31% 

3 3,150,000 1,359,600 1,790,400 268,560 1,628,160 8% 136% 
* Uplight fraction for portable light towers is 0.301 (for Scenario 1) or 0.0502 (for Scenarios 2 and 3). 
† Uplight fraction for mobile light sources is 0.11. 
‡ Uplight lumens for fixed light towers (uplight fraction of 0.00) would be 0 lumens in each scenario.  
¥ Net uplight lumens are calculated by adding uplight lumens output and uplight reflection lumens output. 
§ Results at extreme zenith angles are increasingly less robust. 
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The first scenario of lighting conditions would brighten the sky by approximately 1% at a zenith angle of 
80° (or an altitude of 10° above the horizon), increasing to 10% at a zenith angle of 89° (1° above the 
horizon). Lighting Scenario 2 would brighten the sky by approximately 3% at an altitude of 10° above the 
horizon and 31% at 1° above the horizon. The last and brightest scenario (3) would increase sky brightness 
by approximately 8% at an altitude of 10° above the horizon and 136% at 1° above the horizon (see 
Appendix J).  

 
Figure 4.2.6. Uplight sources3. 

4.2.4.2.2 Particulate Matter 

PM from surface-mining actions on up to 120 acres at any given time and from motorized travel on dirt 
surface roads could impact skyglow. Carr (Carr 1989) states that the addition of dust further diffuses 
artificial lighting through the night sky, resulting in a less bright but more extensive skyglow (Carr 1989).  

As a result of comments received on the DEIS, Dark Sky Partners modeled impacts to skyglow as seen from 
Yovimpa Point from dust expected to be generated by tract operations. The computer code was modified to 
model mine-generated dust as being a cylinder over the mine pit assumed to be 1 km in radius, 200 meters 
high, and centered over the mine pit. The model also increased the particulate component of the atmosphere 
within this cylinder relative to the surrounding atmosphere. For the purposes of including dust, the cylinder 
was assumed to have a K value of 2 (a K value is the parameter that describes the amount of aerosol 
[particulates] in the atmosphere). A K value of 2 was chosen to represent increased dust from the mine 
because it is representative of other mine scenarios. The K value of the surrounding air was set to 0.05, which 
is representative of the exceptionally clear skies in the region (0.05 is an NPS-measured value and was used 
in Dark Sky Partners’s 2009 model; see Appendix J). The average western air has a K-value ranging from 
approximately K = 0.3–0.5.  

As detailed in the updated report in Appendix J, the addition of dust over the tract would cause a slight 
decrease in the predicted overall sky brightness, and a slight increase in predicted sky brightness directly 
above the tract. This is compared to the predicted increase in overall skyglow without dust enhancement 
over the tract in Dark Sky Partners’s original report (see Appendix J). The change in skyglow due to the 

3 Figure 4.2.6 is presented to illustrate various uplight sources conceptually and is not intended to represent the various uplight 
angles from various mine light sources described in the text. 
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addition of dust would be very small for all zenith angles, resulting in a predicted reduction in the sky 
brightness increase at a zenith angle of 89º toward the tract from 10% to 9.7% (a decrease of 0.3%) for 
lighting Scenario 1, from 31% to 30% (a decrease of 1%) for Scenario 2, and from 64% to 62% (a decrease 
of 2%) for Scenario 3 (DSP 2014). In terms of impacts to Bryce Canyon, it is expected that the dust over the 
tract would increase the brightness of the sky above the tract as seen by observers at Yovimpa Point due to 
increased scattering of light (see Appendix J). 

4.2.4.2.3 Average Sky Luminance 

ASL was calculated to illustrate the brightness quality of the entire hemisphere of the sky instead of just a 
particular segment of the sky. The fundamental quantity that the ASL calculates is the luminance of the 
sky as seen from the observer’s location. Luminance is the brightness per unit area of the sky (typically 
measured in units of nanoLamberts (nL), or mag/arcsec^2). The computer code calculates this luminance 
on a grid of positions covering the hemisphere of the sky, and a separate calculation then integrates over 
the grid to find the ASL. For Yovimpa Point calculations, the grid was set with 80 points uniformly 
spaced in azimuth (0–360 degrees) and 20 points in elevation (0–90 degrees), for a total of 80 × 20 = 
1,600 points (see Appendix J). The calculated ASL can be compared with one derived from 
measurements made by the NPS night sky team as described below. The results are shown in Table 4.2.7.  

Table 4.2.7. Average Sky Luminance in NanoLamberts for 2010 Conditions (no mine), Three Cases 
with Mine Lighting using 2010 Population Numbers, and Two Future (2040) Cases showing both 
Standard and Optimistic Parameters for 2040 Town Lighting 

Scenario and 
Parameters 

Natural 
Lighting 

Mine 
Lighting 

Lighting  
from  

Towns 

Total 
Artificial 
Lighting 

Total  
Present 
Lighting 

Total 
Percentage 

Lighting 
Increase 

over Present 

Total 
Percentage 

Lighting 
Increase  

over Natural 

2010, no mine 71.19 0.00 1.92 1.92 73.11 0.0% 2.7% 

2010, ACT Scenario 1 71.19 0.14 1.92 2.06 73.25 0.2% 2.9% 

2010, ACT Scenario 2 71.19 0.52 1.92 2.44 73.63 0.7% 3.4% 

2010, ACT Scenario 3 71.19 0.99 1.92 2.91 74.10 1.4% 4.1% 

2040, ACT Scenario 2, 
standard parameters 

71.19 0.52 4.01 4.53 75.72 3.6% 6.4% 

2040, ACT Scenario 2, 
optimistic parameters 

71.19 0.52 2.91 3.43 74.62 2.1% 4.8% 

2040, ACT Scenario 3, 
standard parameters 

71.19 0.99 4.01 5.00 76.19 4.2% 7.0% 

2040, ACT Scenario 3, 
optimistic parameters 

71.19 0.99 2.91 3.90 75.09 2.7% 5.5% 

The NPS estimate of the ASL due to artificial lighting at Yovimpa Point shows significant uncertainty due 
primarily to uncertainty in the natural skyglow, which varies both temporarily and spatially. Subtracting the 
natural skyglow model developed by the NPS from their Yovimpa Point observations to find the ASL 
contribution from towns gives values ranging from 1.1 nL to 5.4 nL, depending on the estimate used for the 
natural airglow. Hence, the Dark Sky Partners modeled value of 1.92 nL for the 2010 towns' contribution is 
within the range of the NPS estimate. See Appendix J for more detail. 
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The Air Resources section of Chapter 4 has been updated in the SDEIS to include elemental carbon (EC) 
in the calculations related to PM. As discussed in this section, the maximum impacts inside of Bryce 
Canyon National Park from increases in PM and NOx associated with potential mine plumes under the 
Proposed Action would be less than the VISCREEN acceptance criteria for both color change (Delta E) 
and contrast (see Table 4.3.14).  

4.2.4.2.4 Viewshed Analysis and Nighttime Lighting 

To address the concern over the potential direct visibility of light fixtures in the tract from Bryce Canyon 
National Park and Cedar Breaks National Monument, a viewshed analysis was performed in the GIS to 
determine which parts of the tract are visible from Yovimpa Point and Brian Head Peak, and vice versa.  

The results of this analysis show that no part of the tract is directly visible from Yovimpa Point or any 
part of Bryce Canyon due to intervening terrain, and thus no light fixtures used on the tract would be 
directly visible from Bryce Canyon.  

The analysis shows, however, that a portion of the proposed mining tract is directly visible from Brian 
Head Peak near Cedar Breaks National Monument and more importantly from portions of the Markagunt 
Plateau in the northeast portion of the monument itself. Light fixtures used in these portions of the tract 
could therefore be directly visible from within the monument. The partially shielded, portable fixtures 
particularly, using 1,000-watt 110,000 lumen lamps, would almost certainly be the brightest artificial light 
sources visible in the night landscape. Although a precise calculation of the brightness of these lights 
would require detailed specification of the fixtures’ photometric properties, aiming configuration, and 
other details, an order-of-magnitude calculation yields that the lights would appear significantly brighter 
than the planet Venus, the brightest object in the night sky after the moon. This calculation assumes 
lighting Scenario 2 and assumes that the lights are pointing toward Brian Head Peak. Under lighting 
Scenario 3, impacts would be doubled, because the number of lamps from portable light sources is 
doubled. However, there would only be a fractional increase in sky brightness over the baseline condition 
visible from Brian Head Peak. In fact, lighting Scenario 1 is fainter than all other artificial light sources 
visible from Brian Head Peak and considered in the study. Any impacts to Brian Head Peak and portions 
of the Markagunt Plateau as a result of portable lighting tower glare would be addressed at the permitting 
stage through a detailed mine lighting plan.  

When portable lights are in place and pointed at Cedar Breaks National Monument, the impact to visitors 
is likely to be minor to moderate; however, because of the intermittent nature of these lights and their 
visibility, and the fact that glare would be visible in limited locations, the overall impact to Cedar Breaks 
National Monument would be negligible (NPS 2009b).  

It is also expected that, at times, direct glare would be visible from Brian Head Peak in addition to other 
locations in the Dixie National Forest. In addition, the effects of direct glare would be reduced through 
the use of directional lighting and by installing shields on lights.  

Additionally, as portable lights are located at pits adjacent to the town of Alton, some residents 
throughout the town may be impacted by glare from direct lighting. Glare would be reduced through the 
use of directional lighting and by installing shields on lights. Glare would also be reduced by placing 
portable lights in the pit disturbance using the change in terrain resulting from mining activity to block 
any potential direct lighting on the town of Alton. 

The study conducted by Dark Sky Partners (included as Appendix J) concludes that the predicted skyglow 
visible from Yovimpa Point in Bryce Canyon National Park would be less than that produced by several 
small towns in the general area. The study also concluded that the predicted skyglow visible from Brian 
Head Peak outside of Cedar Breaks National Monument would be much less than skyglow arising from 
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St. George and Cedar City, Utah. Although the impacts of the Proposed Action would not reach a level of 
significance, there is a high value placed on night sky resources at Bryce Canyon. The mitigations listed 
in Section 4.2.5 are recommended to further reduce impacts to night sky conditions.  

4.2.4.3 ALTERNATIVE C: REDUCED TRACT ACREAGE AND SEASONAL 
RESTRICTIONS 

Under Alternative C, centralized facilities associated with mining activities on the tract would be located in 
the same area, occupy the same acreage (36 acres), and include the same artificial lighting sources as the 
Proposed Action. Artificial lighting associated with dispersed facilities necessary to conduct mining 
operations would also be the same as the Proposed Action, except that fewer acres (135 acres) would be 
required. Impacts to natural lightscapes would be the same as those described under the Proposed Action, 
except that they would occur over a shorter timeframe of 21 years (the life of the mine under Alternative C).  

4.2.4.4 ALTERNATIVE K1: REDUCED TRACT ACREAGE 

Under Alternative K1, the tract would be modified to exclude Block NW (the block closest to the town of 
Alton) and Block S (see Map 2.3). Under this alternative, recoverable portions of in-place coal reserves 
would be mined over approximately 16 years. The modified tract would reduce tract acreage to encompass 
2,114 acres, of which 1, 227 acres are federal surface and mineral estate and 887 acres are split estate: private 
surface estate and federal mineral estate.  

Under Alternative K1, centralized facilities associated with mining activities on the tract would be located 
in the same area, occupy the same acreage (36 acres), and include the same artificial lighting sources as 
the Proposed Action. Artificial lighting associated with dispersed facilities necessary to conduct mining 
operations would also be the same as the Proposed Action, except that fewer acres (92 acres) would be 
required. Impacts to night skies would be the same as the Proposed Action, except that they would occur 
over a shorter timeframe of 16 years (the life of the mine under Alternative K1). 

4.2.5 Potential Mitigation Measures 
Table 2.6.1 in Section 2.6.1.9 describes a number of BMPs and design features that are required and 
included as part of the action alternatives for the Alton Coal Tract, including the requirement that a 
detailed nighttime lighting plan be prepared as part of the mine permitting stage. The design features and 
BMPs are environmental protection measures, actions, or practices that are part of the Proposed Action 
and all action alternatives and would be implemented by the lessee. Potential mitigation measures are 
additional means, measures, or practices not incorporated into the Proposed Action or alternatives as 
design features (or BMPs) that would further reduce or eliminate impacts. In considering mitigation 
measures for aesthetic resources, it should be noted that measures to reduce dust are included as design 
features in the air resources Section 4.3.1, and are therefore not discussed below.  

4.2.5.1 POTENTIAL SOUNDSCAPE MITIGATION MEASURES 

The following soundscape mitigation measures are discretionary, and if prescribed as conditions of the 
ROD (in the form of stipulations on the lease), they would further reduce impacts to aesthetic resources:  

• Reduce nighttime hours of operation in certain areas of the mine; a 10-dBA penalty is added to 
operation that occurs between 10:00 p.m. and 7:00 a.m. 

• Use equipment with lower sound power levels than the ones that were modeled. 
• Build a noise attenuating wall.  
• Use the noisiest equipment in areas where natural topographic buffers, distance from sensitive 

noise areas, and/or noise attenuating walls can be used to lower the overall noise levels. 
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• Use smaller blast charges in mining operations than the maximum levels used to produce the 
numbers in Table 4.2.5. 

• Conduct mine blasting at greater distances from the town of Alton. 
• Conduct pre-blast surveys to identify buildings potentially vulnerable to airblast and/or vibration. 
• Conduct noise and vibration blast monitoring at vulnerable buildings and sensitive resource areas, 

including within Bryce Canyon National Park.  

4.2.5.2 POTENTIAL VISUAL RESOURCE MITIGATION MEASURES 

Though it would not reduce visual impacts of mining, the following visual resource mitigation measure 
would promote greater public understanding of mining and minerals development and would therefore 
serve a compensatory purpose: 

• To promote public understanding, place interpretive signs at overlooks along USFS (Dixie 
National Forest) trails that describe the mining and rehabilitation activities. 

4.2.5.3 POTENTIAL NIGHT SKY MITIGATION MEASURES 

Potential light pollution mitigation recommendations are summarized below following a detailed discussion 
of a variety of mitigation approaches and MSHA safety requirements in regard to adequate mine lighting. 
Potential mitigation measures include specifying lamp types and using operational controls (such as 
dimmers, timers, motion sensors, and directional lighting) to promote efficient lighting usage at facilities. 

4.2.5.3.1 MSHA Safety Regulations 

Table 4.2.8 and Section 4.2.1 outline MSHA safety regulations with regard to mine lighting. Any mitigation 
recommendations must be consistent with identified lighting needs and regulations. The key phrase in these 
regulations, “Illumination sufficient to provide safe working conditions” implies that a) conditions need to 
be bright enough to work safely; b) lamp types used in work areas must emit a full spectrum of light 
necessary for color rendition, which is necessary for safety; and c) lights must be in operable working 
condition with an adequate backup system, so that there is always lighting available.  

Table 4.2.8. MSHA Mine Lighting Safety Regulations 

Statute/Reference Detail 

30 CFR 56.17001 (MSHA) 
Illumination of surface working 
areas 

Illumination sufficient to provide safe working conditions shall be provided in and on all 
surface structures, paths, walkways, stairways, switch panels, loading and dumping 
sites, and work areas. 

30 CFR 77.207 (MSHA) 
Illumination 

Illumination sufficient to provide safe working conditions shall be provided in and on all 
surface structures, paths, walkways, stairways, switch panels, loading and dumping 
sites, and working areas. 

4.2.5.3.2 Lamp Types 

Six lamp types under consideration for use in the mining context are low-pressure sodium (LPS), narrow 
band amber light–emitting diode (ALED), high-pressure sodium (HPS), filtered white light–emitting 
diode (FLED), white light–emitting diode (wLED), and MH. Three of these are considered “traditional” 
mine lighting lamp types (LPS, HPS, and MH) and are considered high-intensity discharge (HID) lamps, 
whereas the LED family has only in recent years been developed for outdoor lighting application. Sources 
such as LPS, HPS, and MH are the most common type of outdoor lighting. This is because they have 
dominated outdoor lighting for many decades, are inexpensive, and efficiently produce abundant light 
(Monrad Engineering 2012). However, Monrad considers the HID family of lamps to be inferior to more 
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modern LED lamp types (Monrad Engineering 2012). See Section 4.2.5.3.2 for a discussion of these lamp 
types in relation to operational controls.  

The impacts of the six lamp sources on the visual character of the night in general and on visual astronomical 
observation in particular—as are relevant in the Bryce Canyon National Park region— depend on the relative 
visibility of skyglow caused by the various lamp sources. Ranked from lowest to highest impact, the six lamp 
sources and their contribution to visual skyglow relative to LPS are shown in Table 4.2.9. 

 Table 4.2.9. Lamp Type Contribution to Skyglow 

Lamp Type Skyglow Brightness  
Measure Relative to LPS* 

Relative Contribution to Skyglow as it impacts 
Visual Astronomical Observation 

LPS  1.0 Lowest 

ALED  1.0  

HPS  2.6 

FLED  3.7 

wLED  4.4–8.0† 

MH  6.4‡ Highest 

* Skyglow impact ratios presented above are based on scotopic brightness as viewed near the light source; at distances over several kilometers the 
ratios decrease, and depend on many factors including distance, aerosol load, and viewing angles. 
† Values shown are for wLED with correlated color temperature of 2400K and 5100K.  
‡ Value is for MH with correlated color temperature of 4100K. 

Source: Luginbuhl et al. (2013; 2013). 

In cases where color rending is not critical to the task, the environmentally preferred options become the 
amber sources, LPS, and ALED. These lighting sources produce the least light pollution because they 
emit only yellow wavelengths, causing the lowest skyglow brightness when observed by the human eye at 
the low luminance of the night sky. That said, with these sources, the color spectrum is reduced to only 
one wavelength or a very limited spread of wavelengths, and the ability of the human eye to perceive 
color differences is lost. Mine areas where LPS or ALED lamps might be employed exclusively are those 
areas where color rendition is not critical to the task or safety, such as employee parking, storage, and 
central facilities outdoor lighting.  

In areas of the mine where color rendition is needed, lamp types that produce a wider color spectrum 
should be used as all or a portion of the lighting to provide color rendition (Boynton et al. 1989). These 
lamp types include HPS, MH, wLED, and FLED. HPS is the lamp type with the second lowest skyglow 
impact at 2.6 times LPS, and though it is a yellow-rich source, it provides substantial color rendition. MH 
and wLED lamps (MH are the most commonly used lamp at mine sites) result in the highest impact to 
skyglow at 4.4–8.0 times that of LPS and 1.7–3.1 times that of HPS. FLEDs cause an intermediate 
skyglow that appears 3.7 times brighter than LPS and 1.4 times brighter than HPS, yet notably less 
skyglow than conventional wLEDs and MH. Even in applications where color rendition is needed, 
consideration should be given to producing as much light as possible (taking into account safety 
requirements) using amber sources (LPS, ALED) with a mix of 10% or more of the light provided by 
wide-spectrum sources such as HPS, FLED, MH or wLED (Boynton et al. 1989). Such a mixed-source 
design can provide the needed color perception while minimizing environmental impact.  

If insect attraction and other biological disturbance are of primary concern, LPS and ALED are preferred 
over HPS and FLED, and FLED is preferred over wLED and MH. FLEDs are an advantageous option 
when good color rendering is necessary for safety or task purposes. 
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4.2.5.3.3 Operational Controls 

One of the easiest ways to reduce unwanted nighttime light pollution is to use adaptive lighting controls 
to dim or extinguish lighting when not needed, and to provide ‘instant on’ capabilities for emergency or 
operational lighting. HPS, MH and LPS, however, do not perform well when dimmed below maximum 
output and generally require warm up and cool down periods between uses (sometimes taking several 
minutes to restart), and may cause unsafe working conditions as a result. In contrast, LEDs can be easily 
turned on and off, do not present start or restart delays, and perform well when dimmed. Therefore, LEDs 
(ALED, FLED, or wLED) are preferred where lighting needs require dimming lights, extinguishing lights 
when not needed, or ‘instant on’ capabilities for emergency or operational lighting (Monrad Engineering 
2012). 

4.2.5.3.4 Potential Night Sky Mitigation Measures 

The following night sky mitigation measures would further reduce impacts to aesthetic resources:  
• In areas of the mine where there is a need for color rendition, use the minimum amount of 

white-spectrum lamps such as FLED or HPS lamps rather than MH lamps. 
• In areas of the mine where color rendition is not important, use LPS or ALED lamps. 

In the event that MH lamps are used, lamps should be 3400K or less correlated color 
temperature (warm-white). 

• Place motion sensors on outdoor lighting fixtures for dimming or extinguishing capabilities 
while not in use.  

• Keep partially shielded portable light fixtures in the mine pit below the ground surface, and 
aim them approximately 30º or more below the horizon and away from Bryce Canyon 
National Park, Cedar Breaks National Monument, and Brian Head Peak. 

• Operate no more than six portable light towers at one open pit at any given time.  
• Paint or stain mine-related buildings to produce flat-toned, nonreflective surfaces, which 

would have minor, beneficial impacts on dark skies by reducing the potential for building 
related reflected night lighting. 

4.2.6 Unavoidable Adverse Impacts 
The Proposed Action and alternatives would result in unavoidable adverse impacts to aesthetic resources 
even following implementation of protective measures and the mitigation measures described above.  

Although BMPs and required mitigation measures would result in a reduced increase in ambient noise 
levels relative to noise-sensitive receptors, increased ambient noise levels from truck traffic, blasting, and 
other heavy machinery would still occur for the duration of mining activities. The changes to landform, 
vegetation, and structures on the landscape from pit disturbances and construction of facilities would be 
evident in the natural landscape of the tract and surrounding lands, even with mitigation. Following 
reclamation, the landform would be restored to a near-natural condition, centralized and dispersed 
facilities would be removed, and a more varied vegetation pattern would be rehabilitated. Reclamation 
would restore the existing landscape following mining. Even with mitigation, the addition of artificial 
lighting in the tract and the added airborne PM (dust) would result in greater light pollution and skyglow 
over the tract and surrounding lands. 
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4.2.7 Short-term Uses versus Long-term Productivity 
As discussed throughout this section, there would be a short-term loss of the aesthetic resources in the 
tract over the 25-year mine life under the Proposed Action, the 21-year mine life under Alternative C, and 
over the 16- year mine life under Alternative K1. Effective implementation of required BMPs and 
protective measures described in Chapter 2, as well as prescribed mitigation measures identified in 
Chapter 4, would prevent these short-term uses from substantially impacting the long-term quality of 
aesthetic resources. Even with mitigation, increased levels of noise and decreased darkness of nighttime 
skies would result.  

4.2.8 Irreversible and Irretrievable Commitments of Resources 
The BMPs and protective measures detailed in Chapter 2 require the reclamation of disturbed areas 
following completion of mining operations under either action alternative. Because surface disturbances 
(including the EODA under Alternative C) would be recontoured and vegetation resources would be 
reclaimed, there would be no anticipated, irreversible impacts on visual resources associated with the 
actions proposed for the tract. Additionally, because noise and light pollution would only occur for the 
duration of the mining operations, there would be no irreversible impacts on soundscapes and lightscapes. 
There would, however, be irretrievable impacts associated with surface-disturbing activities proposed 
throughout the tract. The changes in landscape, soundscapes, and lightscapes that would result are an 
irretrievable loss of these aesthetic resources until mining operations are completed and successful 
reclamation takes place.  
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4.3 Air Resources 
The analysis area for air resources consists of an approximately 150-km area surrounding the Alton Coal 
Tract (see Map 3.5). It is also referred to as the dispersion model domain. A series of technical analyses 
was performed to assess potential impacts on ambient air quality in the air analysis area from mining on 
the tract and transportation of coal along the reasonably foreseeable transportation route; these analyses 
have been expanded and updated in the SDEIS to address the addition of Alternative K1 and responses to 
public comments on the DEIS. The SDEIS air analyses are based on the assumption of an overburden 
removal of no more than approximately 200 feet, which is specified as a design feature as described in 
Section 1.1 and Table 2.6.1. The following are addressed quantitatively or qualitatively in these analyses: 

• Mine construction–related emissions 
• Mine operation–related emissions 
• Impacts to attainment of the NAAQS for the tract 
• PSD review  
• AQRV: visibility impacts to the Class I areas, acid deposition, flora, and fauna 
• General conformity 

The analyses were based on a conceptual mine design, operating assumptions, and a set of design features 
to be implemented by the lessee. Although the analyses are intended to be conservative to accommodate 
foreseeable emissions under various mining scenarios, a detailed mine plan has not yet been developed. 
An approved, detailed mine plan would be subject to state permitting requirements and to appropriate 
dispersion modeling at that time, as well as to detailed operation and mitigation measures. Technical 
aspects of the air resources analysis are addressed in more detail in the Air Resources Impact Assessment 
Technical Report for the Alton Coal Lease by Application (included in Appendix K) and the Supplement 
to Air Resources Impact Assessment Technical Report for the Alton Coal Lease by Application (included 
in Appendix K).  

4.3.1 Design Features 
As described in Section 2.6.1.9, design features are environmental protection measures, actions, or 
practices that are part of the Proposed Action and all action alternatives and would be implemented by the 
lessee. For air resources, design features or emission controls included in the emission inventory 
calculations consist of the following: 

• Watering or using a combination of chemical suppressants and watering to reduce fugitive dust 
from unpaved roads and disturbed areas (dust control efficiencies are in Table 4.3.1, below.)  

• Watering before predicted high-wind events to reduce windblown dust from portions of the tract, 
overburden storage piles, and coal storage piles 

• Enclosing most coal transfer points and processing activities during coal production to reduce 
fugitive dust emissions (dust control efficiencies are in Table 4.3.1, below.) 

• Using ultra-low sulfur diesel fuel (15 ppm) for nonroad vehicles and generators 
• Using generators and nonroad diesel engines that meet Tier 4 emissions standards 
• Using post-combustion controls on nonroad vehicles 

The use of chemical suppressants can affect air quality characteristics in several ways. Dust suppressants 
that adhere to soil particles can be re-entrained into the air with strong winds, potentially adding 
contaminants to the air in addition to PM. Dust suppressants have little efficacy at suppressing small 
respirable dust; they may be harmful because smaller dust particles (less than 10 µm) can be inhaled directly 
into the lungs. In addition, some dust suppressants may contain VOCs that can be dispersed into the air 

4-43 



Alton Coal Tract LBA Supplemental Draft EIS   Chapter 4. Environmental Impacts 
  4.3 Air Resources 

when the product is applied (which is a particular concern in the formation of O3). These potential impacts 
vary greatly due to physical and chemical differences from site to site, dust suppressant composition, and 
application techniques (EPA and UNLV 2004).  

The design features discussed above, as well as project design assumptions for emission calculations, are 
summarized in Table 4.3.1.  

Table 4.3.1. Design Features and Project Design Assumptions for Emission Calculations for the Alton 
Coal Tract  

Feature Parameter Units 

Reasonable Maximum Year of Mining Activities 

Construction duration 6 Months 

Construction acreage disturbed 6 Acres/month 

Topsoil thickness 12 Inches 

Topsoil density 3,000 Pounds per cubic yard 

One-way topsoil haul distance 0.85 Mile 

Topsoil haul road control efficiency  70 % 

Scraper capacity 22 Cubic yards 

Scraper empty weight 36 Tons 

Scraper travel (on haul roads) 4,473 Trips per year 

Topsoil haul road silt content (scrapers) 16 % 

Topsoil/overburden/coal haul road silt content 4.8 % 

Topsoil front-end loader capacity 12 Cubic yards 

Topsoil haul truck capacity 100 Tons 

Topsoil haul truck empty weight 80.4 Tons 

Topsoil haul truck travel 1,476 Trips per year 

Overburden thickness 200 Feet 

Overburden hauled 13,117,440 Tons 

Overburden density 2,562 Pounds per cubic yard 

Overburden moisture 7.9 % 

Overburden silt content 7 % 

Average annual wind speed 7 mph 

Average annual daytime wind speed 8.1 mph 

One-way overburden haul distance 0.75 Mile 

Overburden haul road control efficiency 85 % 

Overburden haul truck capacity 420 Tons 

Overburden haul truck empty weight 307 Tons 

Number of overburden haul trucks 2 – 

Overburden haul truck loading/unloading 3.6 Trips per hour 

Annual acres disturbed (Proposed Action) 61 Acres per year 

Annual acres disturbed (Alternative C) 61 Acres per year 
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Table 4.3.1. Design Features and Project Design Assumptions for Emission Calculations for the Alton 
Coal Tract  

Feature Parameter Units 

Annual acres disturbed (Alternative K1) 61 Acres per year 

Effective control efficiency on new disturbance 90 % 

Coal thickness 16 Feet 

Coal density 2,300 Pounds per cubic yard 

Coal moisture 10.4 % 

Coal silt content 8.6 % 

Coal haul truck capacity (at mining operation) 100 Tons 

Coal haul truck empty weight 80.4 Tons 

One-way coal haul distance (on-site) 1 Mile 

Coal haul road control efficiency 85 % 

Coal loading into mine trucks 2 MMTPY 

Coal dumping (at crusher) 2 MMTPY 

Coal crushing/screening/conveying 2 MMTPY 

Coal processing control efficiency 95 % 

Coal storage 150,000 Tons 

Coal storage surface area 170,000 Square feet 

Coal storage control efficiency 90 % 

One-way coal haul distance (off-site) 110 Miles 

On-road haul truck capacity 43.3 Tons 

On-road haul truck empty weight 20.95 Tons 

Coal loading into over-the-road trucks 2 MMTPY 

Coal loading into over-the-road trucks control efficiency 95 % 

Coal dumping (at railhead) 2 MMTPY 

Coal storage control efficiency (loadout) 90 % 

Coal loading (trains) 2 MMTPY 

Coal loading into trains control efficiency  95 % 

Access road length  2.5 Miles 

Access road silt content 4.8 % 

Access road control efficiency 85 % 

Average vehicle weight (employees) 2.5 Tons 

Number of employees 160 – 

Employee round-trip distance 60 Miles 

Number of graders 2 – 

Grader speed 3 mph 

Grader operating hours 10 Hours per day 

Grader control efficiency 55 % 

Number of water trucks 2 – 
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Table 4.3.1. Design Features and Project Design Assumptions for Emission Calculations for the Alton 
Coal Tract  

Feature Parameter Units 

Water truck capacity 10,000 Gallons 

Number of blasts 62 Blasts per year 

Area per blast 1,000 Square meters 

Number of bulldozers 5 – 

Number of front-end loaders 1 – 

Number of service vehicles 10 – 

Service vehicles travel 20 Miles per day 

Service vehicles weight 4 Tons 

Service vehicles control efficiency 85 % 

Electric power shovel 36 Cubic yards 

Generating power capacity (facility) 2,000 Kilowatts 

Generating power capacity (underground mining) 3,000 Kilowatts 

Hydraulic backhoe 1 – 

Paved road silt loading 0.2 Grams/square meter 

Employee vehicle weight 2 Tons 

Ammonium nitrate/fuel oil use 0.6 Pounds per cubic yard 

Overburden blasted 1,000,000 Cubic yards 

Diesel fuel density 7.05 Pounds per gallon 

Diesel fuel sulfur content 15 ppm 

Operating hours 8,760 Hours per year 

Construction Phase 

Duration 6 Months 

Acreage 36 Acres 

Acres per month 6 Acres 

Total suspended particulate emission factor 1.2 Tons per acre-month 

The following design features would be reflected in lease stipulations to address impacts to air quality and 
AQRVs (each design feature is also identified with the applicable pollutant it would address):  

1. Limit surface mining to no more than approximately 200 feet of overburden removal (NO2, PM, 
SO2, visibility). 

2. Install fencing to restrict public access to active mining areas (1-hour NO2). 
3. Require blasting provisions for wind speed, direction, and variability, plus provisions for public 

notifications/alerts during blasting events (1-hour NO2, PM). 
4. Require diesel oxidation catalysts on heavy equipment (PM, HAPs, visibility, VOCs, CO). 
5. Implement a dust control plan (PM). 
6. Conduct continuous ambient air monitoring for PM10, PM2.5, NO2, and visibility according to the 

adaptive management strategy. 
7. Ensure that all controls used in the 200-foot overburden removal scenario demonstrate 

compliance with the NAAQS, including Tier 4 engines, dust control, etc. (PM, NO2, SO2). 

4-46 



Alton Coal Tract LBA Supplemental Draft EIS   Chapter 4. Environmental Impacts 
  4.3 Air Resources 

The dust control plan described in design feature 5 would include at a minimum the following provisions: 
• Appropriate watering and/or surfactant application 
• Appropriate wind-fencing and/or other wind barriers to prevent windblown dust as needed 
• Speed limits for vehicle traffic on-site 
• Stabilization of stockpiles (overburden, coal, and/or topsoil) to prevent wind erosion 
• Track-out provisions, including street-sweeping, grizzlies, and/or washing trucks before 

entering the roadway 
• Covering and/or securing truck beds and other conveying devices to prevent fugitive dust 

emissions 

Ambient air monitoring as required by design feature 6 would be used to demonstrate the effectiveness of 
these design features and validate the air modeling done for the DEIS and SDEIS analyses. Monitoring 
would be conducted according to the adaptive management strategy described below. If monitoring shows 
concentrations above the applicable NAAQS or indicates AQRV degradation, it would trigger the 
implementation of additional measures as defined in the adaptive management strategy to further decrease 
emissions. 

Based on an agreement with the EPA, design features are established in lieu of modeling for 1-hour NO2 
and 1-hour SO2. The particular design features that apply to NO2 and SO2 are noted above. The use of 
ultra-low sulfur diesel fuel for nonroad vehicles and generators and the use of nonroad diesel engines and 
generators that meet Tier 4 emissions standards are also SO2 design features.  

4.3.1.1 ADAPTIVE MANAGEMENT STRATEGY 

The leaseholder commits to developing a project-specific adaptive management strategy for air resources. 
This adaptive management strategy, as outlined here, has been designed to detect and address monitored 
air quality and AQRV degradation that can reasonably be attributed to emissions originating from mine 
activities on the tract. The adaptive management strategy would consist of the following three elements to 
be implemented in the order listed: 

1. Conduct targeted air monitoring to address potential impacts to air quality or AQRVs in Bryce 
Canyon National Park and the town of Alton.  

2. Based on monitoring, refine air quality analyses and/or modeling assessments as needed to 
determine whether any monitored air quality or AQRV deterioration is reasonably attributable to 
mine operations. 

3. Implement additional environmental protection and mitigation measures as needed based on 
monitoring and source attribution. 

The first element of this strategy, targeted project-specific air monitoring, would be funded and 
implemented by the leaseholder with oversight by the BLM (and in consultation with NPS) upon issuance 
of the lease, with monitoring operations beginning at least one year before mining activities start on the 
tract based on the timing of the permitting process. Air monitoring would consist of the following: 

• The installation of equipment at a location near the south end of Bryce Canyon National Park and 
at an intermediate site between the tract and the park. The location of the in-park site would be 
designed to better address potential Bryce Canyon National Park impacts than the current, 
existing monitoring site. The intermediate site would address decreasing gradients in observed 
impacts between the tract and Bryce Canyon National Park, identifying potential issues and the 
need for additional evaluation. 
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• Use of a meter capable of continuous visibility measurements (coarse and fine particle scattering) 
(e.g., Optec nephelometer), an instrument capable of continuous absorption and scattering 
measurements from fine particulate mass (e.g., DTM PAX), and an instrument to record 
meteorological measurements such as wind direction, wind speed, and relative humidity at the in-
park site.  

• Use of a continuous visibility meter, as well as meteorological monitoring equipment, at the 
intermediate site.  

• Solar power sources or other supplemental power options. 
• The incorporation of existing equipment into the air monitoring, including the filter-based PM10 

samplers at the Coal Hollow Mine. In addition, the existing Coal Hollow monitoring site between 
the Coal Hollow Mine and the town of Alton would be used to monitor and characterize possible 
NO2 (and other) impacts to the residents of Alton.  

• A four-year sampling period (to be extended if monitoring sites have recorded an exceedance of 
the NAAQS [not due to a natural event] or if impacts to Bryce Canyon National Park or the town 
of Alton have been clearly identified from mine operations)4,5. 

• The storage of data on-site with periodic offloading for transfer to a central facility for processing 
and database entry. 

• Optical measurements related to visibility (dust, PM) collected on a shorter period than the 24-
hour filter samples taken by the IMPROVE monitoring site. 

Monitors would be operated to UDAQ specifications, and the monitoring data would be made publicly 
available. Existing NPS monitoring equipment, consisting of a night sky visibility camera and a daytime 
visibility camera, could also be incorporated into the adaptive management strategy. The process by 
which data are examined, processed, and transmitted to the appropriate parties (data tracking) would be 
fully defined in an interagency memorandum of understanding (MOU) to be developed after the ROD. 
The actual data tracking procedures may need to be adjusted or revised as monitoring information 
becomes available, but at a minimum should incorporate either annual or biannual periodic in-depth data 
assessments to evaluate overall trends and conditions, as well as data flagging. The adaptive management 
strategy would include a commitment to funding a third-party contractor to be responsible for the data 
analysis and tracking procedures, as defined by the BLM and NPS in consultation with the BLM Utah Air 
Resources Technical Advisory Group (ARTAG). The lessee would be responsible for funding the 
tracking component, in addition to the remaining elements of the adaptive management strategy.  

If monitoring shows impacts to air quality and/or AQRVs at Bryce Canyon National Park or the town of 
Alton that can reasonably be attributed to emissions from mining operations, the BLM and NPS would 
review the data and develop an analysis plan to definitively determine the source(s) of the monitored 
impacts. The plan may include additional monitoring and/or modeling, emission inventory analysis, 
and/or other investigative techniques to be decided by the BLM and NPS in consultation with ARTAG. 
This is the second element of the strategy.  

4 The primary concern for Bryce Canyon National Park is AQRV (visibility) impacts and the primary concern for the town of 
Alton is NAAQS exceedances. 
5 DOGM coal rules (R645-301-420 through R645-301-425) state that all surface coal mining and reclamation activities with 
projected production rates exceeding 1,000,000 tons of coal per year must have an air pollution control plan with “an air quality 
monitoring program to provide sufficient data to evaluate the effectiveness of the fugitive dust control practices” to comply with 
federal and Utah air quality standards. Therefore, monitoring will be required by DOGM for the tract anytime the production 
exceeds 1,000,000 tons per year (projected to be annually for the life of the mine). The four years of monitoring specified in the 
adaptive management strategy include elements not required by DOGM (e.g., NO2) and would be timed to capture the maximum 
impact. The timing would be determined during the permitting process when the specifics of the mining activities are known.  
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To implement the second element of the strategy, quantifiable trigger points would be identified that 
define the potential for unacceptable impacts. This would include the identification of routine data 
analyses that indicate potential impacts from tract activities, such as wind roses and spatial gradients. 
Thresholds that account for the potential magnitudes, frequency, and duration of these impacts would also 
be defined. For monitoring sites in Bryce Canyon National Park, FLAG 2010 guidance (USFS et al. 
2010) would be used to determine appropriate thresholds. Although desirable to define the analyses and 
trigger points ahead of time, it is likely that modifications to the protocols would be needed after data 
have been collected and analyzed. Refinements would be mutually agreed upon by all parties. The second 
element of the strategy would also identify the acceptable level of source attribution analysis if the 
defined thresholds are exceeded, while maintaining the ability to implement additional measures quickly 
if necessary. This could include analyses using air dispersion, back trajectory, and Eulerian chemical 
transport models integrated in a weight of evidence analysis. Additional monitoring might also be 
required to quantify source impacts. 

If the refined air quality analysis conducted in response to the monitored air quality impacts shows the 
tract contributing to degraded air quality and/or AQRVs at Bryce Canyon National Park or the town of 
Alton (including any exceedances of the NAAQS), the mine operator would be required to adopt 
additional measures as soon as possible but within no more than one year of the determination depending 
on the required measure (the third element of the strategy). Additional measures may include the 
following actions: 

• Provisions to reduce NO2 from blasting related to the sizing of shots, quality of explosive 
materials, minimum elapsed time between blasts, and measures that could be employed to reduce 
the need for blasting altogether (1-hour NO2) 

• Heavy-duty vehicle controls, including NOx combustion controls, limitation on the total number 
of vehicles in operation simultaneously, use of electrically driven equipment if available, and 
reduction of on-road emissions by obtaining lower-emitting engines than the county average 
(PM10, PM2.5, NOx, HAPs) 

• Dump height provisions, road paving (depending on the type of road in service), and/or fogging 
systems (PM10, PM2.5) 

• Construction of buildings and/or silos to store coal, topsoil, and/or overburden (PM10, PM2.5) 
• Restriction on simultaneously open pits as applicable (PM10, PM2.5) 

Additional measures would be selected based on the nature of the monitored impacts, the effectiveness of 
the proposed measures to address monitored impacts, the feasibility of implementing the proposed 
measures, and final approval by the BLM in consultation with the NPS and ARTAG. The cost for these 
measures would be the sole responsibility of the successful bidder, and would be included as a design 
feature. 

Because the exact mining sequence and particulars of the mining operation are unknown at this time (the 
leasing process), not all of the fine points of the adaptive management plan are delineated here. The 
successful lessee would submit detailed mining plans as part of the permitting process (which includes air 
quality permitting and related dispersion modeling) and additional details of the adaptive management 
strategy would be cooperatively determined at that time. 

Potential mitigation measures are defined as additional means, measures, or practices not incorporated 
into the Proposed Action or alternatives as design features that would further reduce or eliminate impacts 
(see Section 2.6.1.9). Potential mitigation measures for air resources are described in Section 4.3.5 and 
would be considered as possible terms and conditions of the ROD (in the form of stipulations on the 
lease), if an action alternative is selected.  
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4.3.2 Emission Inventory  
Air emissions are quantified to determine the relationship between emissions released into the atmosphere 
from various sources and the ambient concentrations that result. An emissions inventory is a listing, by 
source, of the amount of air pollutants discharged into the atmosphere per unit of time. Ambient 
concentration refers to the mass of a pollutant per unit volume in the atmosphere. It is commonly 
expressed in units of micrograms per cubic meter (µg/m3). Tract-related air quality impacts can be 
predicted using the emissions calculated in an emissions inventory as inputs to a dispersion model. 
Dispersion model outputs are predicted concentrations of air pollutants in the atmosphere at receptors 
(locations where the dispersion model estimates pollution concentrations).  

Adverse impacts to air quality generated by construction and mining activities in general would largely be 
due to the dispersion of small-diameter dust particles from the action of prevailing winds, the turbulence 
caused by moving machinery and trucks, or both. These dust emissions are typically called “fugitive dust” 
or PM. Other impacts include exhaust emissions from diesel engines (such as loaders and haul trucks) and 
from diesel-powered generators.  

Initial construction activities for the tract would include development of an access road, site preparation 
for fixed (i.e., centralized) facilities (e.g., crushers, conveyors, generators, and office and maintenance 
buildings), development of the main haul road, delivery of materials and equipment to the mine, and other 
construction-vehicle activity. It is assumed that 36 acres would be disturbed for construction activities on 
the tract; approximately 6 acres would be disturbed each month for six months. 

Pollutant emissions sources during mining activities (coal production) on the tract would include PM 
emissions and fuel-combustion emissions. Both surface and underground mining were considered in this 
analysis. Surface mining up to approximately 200 feet of overburden removal was considered for the 
Proposed Action, Alternative C, and Alternative K1. Emissions were calculated for 24 hours per day, 
seven days per week, and 52 weeks per year. The total number of operating days per year was assumed to 
be 365. 

Emission estimates that would be associated with construction and mining activities and diesel-powered 
generators are provided in this section. Pollutants considered are PM10, PM2.5, NOx, VOCs, CO, SO2, CO2, 
and HAPs. On-site emission sources on the tract would include  

• construction activities;  
• topsoil removal and replacement;  
• overburden removal and replacement;  
• topsoil, overburden, haul truck, service vehicle, and employee travel on unpaved roads;  
• wind erosion of disturbed areas and coal and overburden piles;  
• coal loading, handling, and processing;  
• bulldozer and grading activities;  
• blasting, mobile source gaseous exhaust; and  
• diesel-powered generators.  

Off-site emission sources would include 
• haul truck and employee travel on paved roads;  
• motor vehicle exhaust;  
• coal handling and train loading; and  
• wind erosion of coal piles.  
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On-road motor vehicle emissions were calculated using 2005 Kane County mobile source (Mobile 6) 
emission factors from the UDAQ. A more recent mobile source emission estimation program, the Motor 
Vehicle Emission Simulation (MOVES), has been developed by the EPA to replace the Mobile model. 
However, UDAQ does not have MOVES model results for Kane County (UDAQ 2012). Based on a 
preliminary comparison of MOVES2010 to MOBILE6.2 by the EPA, the Mobile 6 modeling completed 
for the Alton Coal Tract air quality analysis may overestimate VOC emissions and underestimate NOx 
and PM2.5 (see Section 2.1.1 of the Supplement to Air Resources Impact Assessment Technical Report for 
the Alton Coal Lease by Application in Appendix K). 

4.3.2.1 ALTERNATIVE A: NO ACTION 

Alternative A would result in no increases in air emissions associated with the tract. Emissions associated 
with growth or other developments would likely increase over time.  

4.3.2.2 ALTERNATIVE B: PROPOSED ACTION 

Construction and operation of the tract under the Proposed Action would result in both temporary and 
ongoing increases in emissions to the atmosphere. Two topsoil removal options exist for this alternative: 
1) topsoil removal and replacement with scrapers, and 2) topsoil removal and replacement with a 
bulldozer, front-end loader, and trucks. A 200-foot overburden thickness removal scenario was evaluated. 
Following completion of surface mining, underground mining would occur for two or more years. 
Emissions are divided into five distinct groups: 1) emissions from construction; 2) on-site emissions with 
scrapers for topsoil removal and replacement; 3) on-site emissions with topsoil removal using a bulldozer, 
front-end loader, and trucks; 4) off-site emissions; and 5) emissions from underground mining. The 
construction phase would occur first, and the underground mining would occur last. Off-site emissions 
would occur for the two on-site options and during the underground mining phase. Estimated pollutant 
emissions from the five groups for the 200-foot overburden removal scenario under the Proposed Action 
are shown in Table 4.3.2. 

Table 4.3.2. Estimated Pollutant Emissions (TPY), 200-foot Overburden Removal Scenario, Proposed 
Action 

Pollutant Construction On-site 
Scrapers 

On-site  
Front-end 

Loader/Trucks 

Off-site Underground 
Mining 

Total 

PM10 13 154 146 1,079 99 1,491 

PM2.5 1.3 25.0 25.0 43.0 16.0 110.3 

NOx – 223 229 171 73 696 

VOCs – 35 35 18 26 114 

CO – 354 352 186 249 1,141 

SO2 – 0.58 0.58 0.19 0.38 1.73 

CO2 – 35,307 36,822 18,423 40,561 131,113 

Benzene – 0.07 0.07 – 0.26 0.40 

Toluene – 0.03 0.03 – 0.09 0.15 

Xylenes – 0.02 0.02 – 0.06 0.10 

Formaldehyde – 0.01 0.01 – 0.03 0.05 

Acetaldehyde – 0.00 0.00 – 0.01 0.01 

Acrolein – 0.00 0.00 – 0.00 0.00 
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During underground mining, coal haul truck use and coal loading would be the same as during surface-
mining operations. Generating capacity requirements would be greater for underground mining (an 
additional 3,000 kilowatts of power would be required). When underground mining begins, emissions 
would decrease for PM, NOx, VOC, CO, and SO2. CO2 and HAP emissions would increase.  

4.3.2.3 ALTERNATIVE C: REDUCED TRACT ACREAGE AND SEASONAL 
RESTRICTIONS 

As under the Proposed Action, construction operations and mining of the tract under Alternative C would 
result in both temporary and ongoing emission increases to the atmosphere. Pollutant emissions as a result 
of topsoil removal options, the 200-foot overburden thickness removal scenario, and other components of 
mining the tract were evaluated for Alternative C in the same way as for the Proposed Action. Because 
there would be two open pits under Alternative C, fugitive dust emissions were doubled in the emissions 
inventory compared to the Proposed Action. This provided a better estimate of increased emissions 
resulting from the operational requirements of Alternative C (seasonal restrictions to address sage-grouse 
concerns). Estimated pollutant emissions from the five groups for the 200-foot overburden removal 
scenario under Alternative C are shown in Table 4.3.3. 

Table 4.3.3. Estimated Pollutant Emissions (TPY), 200-foot Overburden Removal Scenario, Alternative C  

Pollutant Construction On-site 
Scrapers 

On-site  
Front-end 

Loader/Trucks 

Off-site Underground 
Mining 

Total 

PM10 13 163 156 1,079 108 1,519 

PM2.5 1.3 27.0  26.0 43.0 18.0 115.3 

NOx – 223 229 171 73 696 

VOCs – 35 35 18 26 114 

CO – 354 352 186 249 1,141 

SO2 – 0.58 0.58 0.19 0.38 1.73 

CO2 – 35,307 36,822 18,423 40,561 131,113 

Benzene – 0.07 0.07 – 0.26 0.40 

Toluene – 0.03 0.03 – 0.09 0.15 

Xylenes – 0.02 0.02 – 0.06 0.10 

Formaldehyde – 0.01 0.01 – 0.03 0.05 

Acetaldehyde – 0.00 0.00 – 0.01 0.01 

Acrolein – 0.00 0.00 – 0.00 0.00 

HAP emissions (see the bottom 6 rows of Tables 4.3.2 and 4.3.3) from generators do not vary between 
alternatives because the same amount of combustion would occur under all alternatives. The difference in 
HAP emissions between alternatives for scrapers and front-end loaders/trucks is too small to register as a 
change in the emissions tables. 
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4.3.2.4 ALTERNATIVE K1: REDUCED TRACT ACREAGE 

As under the Proposed Action, construction operations and mining of the tract under Alternative K1 
would result in both temporary and ongoing emission increases to the atmosphere. Pollutant emissions as 
a result of topsoil removal options, the 200-foot overburden thickness removal scenario, and other 
components of mining the tract were evaluated for Alternative K1 in the same way as for the Proposed 
Action. Estimated pollutant emissions under Alternative K1 are identical to those under the Proposed 
Action (see Table 4.3.2).  

4.3.3 Near-field Air Resources Impacts 
The near-field analysis for the tract comprises a 50 × 50–km area with the tract in the center (the near-
field dispersion model domain, see Map 3.5). The near-field analysis was conducted to assess impacts to 
public health and welfare and to estimate potential impacts to lakes and viewsheds in nearby (near-field) 
national parks. 

In particular, the near-field, ambient, air resources impact assessment was performed to quantify 
maximum-modeled pollutant impacts near the tract. To demonstrate that air quality standards and AQRVs 
would be protected, the following are required: the development of short-term (hourly and daily) and 
long-term (annual) emission rates of regulated pollutants, application of regulatory-approved models to 
quantify predicted concentrations of regulated pollutants, and a comparison of predicted concentrations 
and relevant background concentrations with applicable standards.  

The EPA’s guideline model, AERMOD, was the refined air dispersion model used to assess near-field 
impacts and to verify compliance with the applicable NAAQS in the ambient airshed that encloses the 
tract. The modeling analysis focused on the reasonable, maximum development year (i.e., the maximum 
emission year) for the mine. Using this anticipated, maximum, potential emission year, the AERMOD 
dispersion model was used to analyze potential near-field impacts of PM10, PM2.5, NO2, CO, and SO2.  

The modeling results reported in the SDEIS are presented in a different form than those in the DEIS, per 
EPA request. Compliance with the respective NO2 and SO2 annual NAAQS was based on the highest 
modeled value (highest first-high [H1H]) for each year of the four-year meteorological dataset added to 
the respective background concentrations. Compliance with the respective short-term NAAQS (24-hour, 
8-hour, 3-hour, and 1-hour) for CO and SO2 was based on the highest second-high (H2H) modeled 
concentration for each year of the four-year meteorological period added to the respective background 
concentrations. Regulatory changes to the NAAQS NO2 and SO2 standards occurred during the DEIS 
tract analysis. Due to the timing of these regulatory changes in relation to the tract analysis, assessment of 
the new 1-hour NO2 and SO2 standards was not incorporated in the DEIS. However, specific design 
features for 1-hour NO2 and SO2 in lieu of modeling have been added to Section 4.3.1 of the SDEIS. 

Compliance demonstrations with the 24-hour PM2.5 standard used the 98th percentile 24-hour 
concentration (highest eighth-high [H8H]) for each year of the four-year meteorological dataset. Three-
year H8H average concentrations were calculated for each alternative. Compliance with the annual PM2.5 
standard was based on the H1H concentration for each year of the four-year meteorological dataset; three-
year annual average concentrations were calculated for each alternative. Compliance with the 24-hour 
PM10 standard was verified with the H2H modeled concentration for each year of the four-year 
meteorological dataset; three-year H2H averages were calculated for each alternative. Modeled 
concentrations for all criteria pollutants were rounded to match the form of the appropriate NAAQS.  
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For the SDEIS, a near-field ambient air quality impact assessment was performed for Alternative K1 to 
quantify maximum-modeled pollutant impacts near the tract at the boundary of the two blocks removed as 
part of Alternative K1, and within the two blocks that would be removed under Alternative K1. For the 
purposes of modeling, Alternative K1 is considered the same as the Proposed Action except that it has a 
modified boundary. This approach was used because the emissions would be the same under Alternative 
K1 and the Proposed Action. The receptors included in the Proposed Action and Alternative C modeling 
are presented in Figure 4.3.1. For the Alternative K1 analysis, only the receptors that are new (those 
within the area between the Proposed Action boundary and the Alternative K1 boundary) were included 
in the modeling. These receptors are shown in Figure 4.3.2.  

 
Figure 4.3.1. Proposed Action and Alternative C modeling receptors for the maximum 
development year (200-foot overburden) (see Appendix K). 
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Figure 4.3.2. Alternative K1 modeling receptors (green line = effective new boundary; 
black line = previous boundary) (see Appendix K). 
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4.3.3.1 PM10 AERMOD RESULTS 

Modeled PM10 concentrations associated with the maximum development year are summarized here. The 
200-foot overburden removal scenario was modeled for compliance with the NAAQS under each action 
alternative. The 24-hour NAAQS is not to be exceeded more than once per year on average over three 
years. The H2H concentrations are presented in Table 4.3.4 for each year of the four-year meteorological 
period. The model results have been rounded to the form of the standard.  

Table 4.3.4. PM10 Modeling Results (highest second-high) 

Alternative Model 
Year 

Averaging 
Period 

Modeled PM10 
(µg/m3) 

Background 
PM10

 (µg/m3) 
Total PM10 

(µg/m3) 
Rounded 

PM10 (µg/m3) 
NAAQS 
(µg/m3) 

Proposed 
Action 

2005 24-hour H2H 77.6 72 149.6 150 150 

2006 24-hour H2H 84.5 72 156.5 160 150 

2007 24-hour H2H 80.2 72 152.2 150 150 

2008 24-hour H2H 85.7 72 157.7 160 150 

2005–2007  Average 80.8 72 152.8 150 150 

2006–2008  Average 83.5 72 155.5 160 150 

2005–2008  Average 82.0 72 154.0 150 150 

Alternative C 2005 24-hour H2H 77.7 72 149.7 150 150 

2006 24-hour H2H 84.9 72 156.9 160 150 

2007 24-hour H2H 80.5 72 152.5 150 150 

2008 24-hour H2H 85.9 72 157.9 160 150 

2005–2007  Average 81.0 72 153.0 150 150 

2006–2008  Average 83.8 72 155.8 160 150 

2005–2008 Average 82.3 72 154.3 150 150 

Alternative K1* 2005 24-hour H2H 33.8 72 105.8 110 150 

2006 24-hour H2H 42.4 72 114.4 110 150 

2007 24-hour H2H 41.2 72 113.2 110 150 

2008 24-hour H2H 37.2 72 109.2 110 150 

2005–2007  Average 39.1 72 111.1 110 150 

2006–2008  Average 40.3 72 112.3 110 150 

2005–2008 Average 38.7 72 110.7 110 150 

* Additional receptors only.

Note: A number in bold is a modeled exceedance of the NAAQS. 

The results for Alternative K1 (additional receptors) comply with the NAAQS at all modeled receptors. 
Results for the Proposed Action and Alternative C do not show modeled compliance with the NAAQS for 
the 2006–2008 averaging period. Results for the Proposed Action and Alternative C do show modeled 
compliance with the NAAQS for the 2005–2007 averaging period and over the four-year 2005–2008 
meteorological dataset.  

Compliance with the 24-hour PM10 standard can also be verified against the highest fifth-high (H5H) 
modeled concentrations over the four-year period. The H5H was originally recommended by UDAQ 
because only four years of meteorological data were available for modeling (rather than the H6H 
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associated with five years of meteorological data). The form of the standard is not to be exceeded more 
than once per year on average over three years; therefore, the form allows one exceedance per year on 
average. With four years of meteorological data, the fifth exceedance would violate the NAAQS. Because 
the model results show that there is one exceedance on average per meteorological year, the H5H value 
does not exceed the standard. 

Modeled exceedances are at the northwest side of the tract boundary near the boundary line. The public 
would only be exposed to lower concentrations of PM10, because concentrations drop off quickly further 
away from the tract boundary. 

Modeling is based on the maximum development year of a conceptual mine plan; a detailed mine plan 
would be developed during the permitting process from which actual air emissions would be modeled to 
obtain an air permit. As indicated above, a single exceedance does not necessarily indicate a violation of 
the standard because the standard states that the 24-hour PM10 should not be exceeded more than once per 
year on average over three years. In summary, modeling for the tract indicates that the potential exists for 
a short-term PM10 exceedance; however, the likelihood is low for a NAAQS violation based on the 
conservativeness of the modeling (see the following PM10 background value discussion) and the 
implementation of the adaptive management strategy.  

Quarterly PM10 monitoring is ongoing at three monitors at or near the existing Coal Hollow Mine 
adjacent to the tract. The air monitoring program at the mine officially began in March 2011. Table 4.3.5 
describes highest 24-hour mean PM10 results from quarterly monitoring reports beginning in the first 
quarter of 2011.  

Table 4.3.5. Highest 24-hour Mean PM10 Concentrations Measured at Coal Hollow Mine 

Monitoring Period Measured PM10 Concentrations (µg/m3)* NAAQS (µg/m3) 

Monitor 962A 
(background) 

Monitor 963B 
(compliance) 

Monitor 964C 
(co-located) 

1st Quarter, 2011 3.5 12.7 11.7 150 

2nd Quarter, 2011 21.9 71.3 68.5 150 

3rd Quarter, 2011 32.4 53.3 55.9 150 

4th Quarter, 2011 n/a n/a n/a 150 

1st Quarter, 2012 17.1 74.5 78.5 150 

2nd Quarter, 2012 19.6 255.3† 233.7† 150 

3rd Quarter, 2012 23.4 107.1 155.3 150 

4th Quarter, 2012 12.1 66.3 104.6 150 

1st Quarter, 2013 9.0 81.3 39.9 150 

2nd Quarter, 2013 29.4 115.2 129.0 150 

Source: UDEQ (2013), UDAQ (2012). 

n/a = not available 
* Measurements were collected during a 24-hour period and represent the average PM10 concentration during the midnight-to-midnight data-
collection cycle. Only the highest 24-hour mean PM10 concentrations measured during each quarter are listed in the table. Monthly mean values are 
significantly lower.  
† The monitoring report (ACD 2012) notes that NAAQS exceedances were because May and June had no measureable precipitation (as 
documented by an on-site meteorological station). Coal Hollow Mine brought in an additional water truck in early June and reapplied dust 
suppressant to the haulage and access roads to extend the capabilities of the water trucks in other areas of the mine for dust suppression. 
Additionally, the mine is installing an additional storage tank to store dust suppressant to be used as needed in problematic areas.  
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Background PM10 concentrations monitored near Coal Hollow Mine range from 3.5 to 32.4 µg/m3, well 
below the background concentration of 72 µg/m3 assumed for the PM10 modeling analysis (see Table 
4.3.4). With the exception of four of the quarterly monitoring periods (2nd, 3rd, and 4th Quarter, 2012 and 
2nd Quarter, 2013 data), all monitored PM10 concentrations at Coal Hollow Mine are below the 2005–
2008 average modeled result of 82.3 µg/m3 for Alternative C, which is the maximum emission rate case. 
Compared to the Coal Hollow Mine data, PM10 results from the tract modeling analysis are conservative. 
If the maximum background concentration at Coal Hollow Mine (measured significantly lower than [less 
than half of] 72 µg/m3) is added to the highest modeled PM10 emissions, no NAAQS exceedances would 
occur.  

One of the design features that would be reflected in the lease stipulations for the tract would be the 
implementation of a dust control plan (see Section 4.3.1) to prevent elevated emissions in circumstances 
such as those that caused the PM10 exceedances at Coal Hollow Mine in the 2nd Quarter of 2012.  

4.3.3.2 PM2.5 AERMOD RESULTS 

Modeled PM2.5 concentrations associated with the maximum development year are summarized in Table 
4.3.6. The 200-foot overburden removal scenario was modeled for compliance with the NAAQS under 
each action alternative. The form of the annual NAAQS is the annual mean, averaged over three years. 
The H1H for each year of the four years in the meteorological period is presented in the table. For 
comparison to the NAAQS, the three-year average of the H1H annual values was calculated for the years 
2005–2007 and 2006–2008. These values are compared to the standard of 12.0 µg/m3. The form of the 
24-hour NAAQS is the 98th percentile concentration averaged over three years. The H8H modeled value 
represents the 98th percentile. The H8H 24-hour value for each of the four years in the meteorological 
period is presented in Table 4.3.6. For comparison to the NAAQS, the three-year average of the H8H 
annual values was calculated for the years 2005–2007 and 2006–2008. These values are compared to the 
standard of 35 µg/m3. The model results have been rounded to the form of the standard. 

Table 4.3.6. PM2.5 Modeling Results  

Alternative Model Year Averaging 
Period 

Modeled PM2.5 
(µg/m3) 

Background PM2.5
† 

(µg/m3) 
Total PM2.5 

(µg/m3) 
NAAQS 
(µg/m3) 

Proposed Action 2005 24-hour 11.8 9.5 21 35 

Annual 4.2 2.8 7.0 12.0 

2006 24-hour 14.2 9.5 24 35 

Annual 4.4 2.8 7.2 12.0 

2007 24-hour 13.4 9.5 23 35 

Annual 4.7 2.8 8.0 12.0 

2008 24-hour 14.1 9.5 24 35 

 Annual 4.2 2.8 7.2 12.0 

2005–2007 
average 

24-hour 13.1 9.5 23 35 

Annual 4.4 2.8 7.2 12.0 

2006–2008 
average 

24-hour 13.9 9.5 23 35 

Annual 4.4 2.8 7.2 12.0 
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Table 4.3.6. PM2.5 Modeling Results  

Alternative Model Year    Averaging 
Period 

Modeled PM2.5 
(µg/m3) 

Background PM2.5
† 

(µg/m3) 
Total PM2.5 

(µg/m3) 
NAAQS 
(µg/m3) 

Alternative C 2005 24-hour 12.9 9.5 22 35 

Annual 4.5 2.8 7.3 12.0 

2006 24-hour 15.5 9.5 25 35 

Annual 4.8 2.8 7.6 12.0 

2007 24-hour 14.5 9.5 24 35 

Annual 5.1 2.8 7.9 12.0 

2008 24-hour 15.4 9.5 25 35 

Annual 4.6 2.8 7.4 12.0 

2005–2007 
average 

24-hour 14.3 9.5 24 35 

Annual 4.8 2.8 7.6 12.0 

2006–2008 
average 

24-hour 15.1 9.5 25 35 

Annual 4.8 2.8 7.6 12.0 

Alternative K1* 2005 24-hour 4.8 9.5 14 35 

Annual 1.2 2.8 4.0 12.0 

2006 24-hour 5.7 9.5 15 35 

Annual 1.5 2.8 4.3 12.0 

2007 24-hour 4.8 9.5 14 35 

Annual 1.5 2.8 4.3 12.0 

2008 24-hour 5.2 9.5 15 35 

Annual 1.8 2.8 4.6 12.0 

2005–2007 
average 

24-hour 5.1 9.5 15 35 

Annual 1.4 2.8 4.2 12.0 

2006–2008 
average 

24-hour 5.2 9.5 15 35 

Annual 1.6 2.8 4.4 12.0 
* Additional receptors only.
† 2.8 µg/m3 is the three-year (2006–2008) annual average PM2.5 concentration for Bryce Canyon National Park; 9.5 µg/m3 is the three-year average 
98th percentile 24-hour value for Bryce Canyon National Park.  

The 200-foot overburden removal scenario for all action alternatives complies with the NAAQS for 
modeled concentrations of PM2.5 at all modeled receptors. 

4.3.3.3 NITROGEN DIOXIDE AERMOD RESULTS 

The maximum-modeled NO2 annual concentrations associated with the maximum development year are 
summarized in Table 4.3.7 for each year of the four-year meteorological period. These values are compared 
to the standard of 100 µg/m3. Based on the promulgation date for the 1-hour NO2 standard (January 22, 
2010), no 1-hour modeling was performed. However, in lieu of modeling, specific design features for 1-
hour NO2, including air monitoring and pollution controls, have been added to Section 4.3.1 of the SDEIS. 

The 200-foot overburden removal scenario was modeled for compliance with the annual NAAQS. The 
estimated NO2 emissions for the Proposed Action and Alternative C are the same. A 75% O3 correction 
was applied to all modeled annual NO2 modeling results. This correction was performed in accordance 
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with EPA’s Ambient Ratio Method of estimating ambient annual NO2 concentrations from modeled NOx 
emissions. The intent is to account for the interaction of ambient O3 with emissions of NOx, which can 
chemically interact to form NO2. The model results have been rounded to the form of the standard. 

Table 4.3.7. Annual Maximum Nitrogen Dioxide Modeling Results (highest first-high) 

Alternative Model Year Modeled NO2 
(µg/m3) 

Background NO2 
(µg/m3) 

Total NO2 
(µg/m3) 

NAAQS 
(µg/m3) 

Proposed Action 
and Alternative C 

2005 27.8 17 45 100 

2006 29.6 17 47 100 

2007 31.7 17 49 100 

2008 30.2 17 47 100 

Alternative K1* 2005 9.1 17 26 100 

2006 11.3 17 28 100 

2007 11.8 17 29 100 

2008 13.5 17 31 100 

* Additional receptors only.

Note: As a result of incorporating design features in lieu of modeling, this table does not include values for 1-hour NO2. 

The 200-foot overburden removal scenario under all action alternatives complies with the annual NAAQS 
for modeled concentrations of NO2 at all modeled receptors. 

4.3.3.4 CARBON MONOXIDE AERMOD RESULTS 

The modeled CO concentrations associated with the maximum development year are summarized in Table 
4.3.8 for each of the four years of the meteorological period. The 200-foot overburden removal scenario 
was modeled for compliance with the NAAQS. The 1-hour and 8-hour CO standards are not to be 
exceeded more than once per year. The results in Table 4.3.8 represent the H2H modeled concentration 
over the four-year meteorological period to meet the form of the standard. The estimated CO emissions for 
the Proposed Action and Alternative C are the same. Separate model runs were not necessary for the 200-
foot overburden removal depth scenario. The model results have been rounded to the form of the standard. 

Table 4.3.8. Carbon Monoxide Modeling Results (highest second-high) 

Alternative Model Year Averaging 
Period 

Modeled CO 
(µg/m3) 

Background CO 
(µg/m3) 

Total CO 
(µg/m3) 

NAAQS 
(µg/m3) 

Proposed Action 
and Alternative C 

2005 1-hour 2,283 1,150 3,433 40,000 

8-hour 582 1,150 1,732 10,000 

2006 1-hour 2,567 1,150 3,717 40,000 

8-hour 485 1,150 1,635 10,000 

2007 1-hour 2,639 1,150 3,789 40,000 

8-hour 519 1,150 1,669 10,000 

2008 1-hour 2,416 1,150 3,566 40,000 

8-hour 486 1,150 1,636 10,000 
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Table 4.3.8. Carbon Monoxide Modeling Results (highest second-high) 

Alternative Model Year Averaging 
Period 

Modeled CO 
(µg/m3) 

Background CO 
(µg/m3) 

Total CO 
(µg/m3) 

NAAQS 
(µg/m3) 

Alternative K1* 2005 1-hour 846 1,150 1,996 40,000 

8-hour 239 1,150 1,389 10,000 

2006 1-hour 1,009 1,150 2,159 40,000 

8-hour 224 1,150 1,374 10,000 

2007 1-hour 874 1,150 2,024 40,000 

8-hour 211 1,150 1,361 10,000 

2008 1-hour 934 1,150 2,084 40,000 

8-hour 245 1,150 1,395 10,000 
* Additional receptors only.

The 200-foot overburden removal scenario under all action alternatives complies with the 1-hour and 8-
hour NAAQS at all modeled receptors.  

4.3.3.5 SULFUR DIOXIDE AERMOD RESULTS 

Modeled SO2 concentrations associated with the maximum development year are summarized in Table 
4.3.9. The 3-hour and 24-hour SO2 standards are not to be exceeded more than once per year. The results 
in Table 4.3.9 represent the H2H 3-hour and 24-hour modeled concentrations over each year of the four-
year meteorological period. The annual modeled concentration is the H1H concentration over each year 
of the four-year meteorological period. The model results have been rounded to the form of the standard. 
Though potential SO2 emissions associated with mining activities would be nominal, modeling was 
completed to quantify potential concentrations. Based on the recent promulgation date for the 1-hour SO2 
standard (June 2, 2010), no 1-hour modeling was performed. However, specific design features for 1-hour 
SO2 in lieu of modeling have been added to Section 4.3.1 of the SDEIS. 

Table 4.3.9. Sulfur Dioxide Modeling Results 

Alternative Model Year Averaging 
Period 

Modeled SO2 
(µg/m3) 

Background SO2 
(µg/m3) 

Total SO2 
(µg/m3) 

NAAQS 
(µg/m3) 

Proposed Action 
and Alternative C 

2005 3-hour 1.49 20 21 1,300 

24-hour† 0.35 10 10 365 

Annual† 0.09 5 5 80 

2006 3-hour 1.51 20 22 1,300 

24-hour† 0.41 10 10 365 

Annual† 0.09 5 5 80 

2007 3-hour 1.64 20 22 1,300 

24-hour† 0.41 10 10 365 

Annual† 0.10 5 5 80 

2008 3-hour 1.47 20 21 1,300 

24-hour† 0.47 10 10 365 

Annual† 0.09 5 5 80 
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Table 4.3.9. Sulfur Dioxide Modeling Results  

Alternative Model Year Averaging 
Period 

Modeled SO2 
(µg/m3) 

Background SO2 
(µg/m3) 

Total SO2 
(µg/m3) 

NAAQS 
(µg/m3) 

Alternative K1* 2005 3-hour  0.69 20 21 1,300 

24-hour† 0.17 10 10 365 

Annual† 0.03 5 5 80 

2006 3-hour 0.71 20 21 1,300 

24-hour† 0.17 10 10 365 

Annual† 0.03 5 5 80 

2007 3-hour 0.65 20 21 1,300 

24-hour† 0.16 10 10 365 

Annual† 0.03 5 5 80 

2008 3-hour 0.69 20 21 1,300 

24-hour† 0.17 10 10 365 

Annual† 0.04 5 5 80 
* Additional receptors only. 
† NAAQS revoked June 2, 2010.  
Note: As a result of incorporating design features in lieu of modeling, this table does not include values for 1-hour SO2. 

The 200-foot overburden removal scenario under all action alternatives complies with the 3-hour, 24-
hour, and annual NAAQS at all modeled receptors. 

4.3.3.6 COAL HAUL ROAD IMPACTS 

The reasonably foreseeable haul roads in the tract and the access road were included in the tract modeling. 
The entire reasonably foreseeable off-site coal haul road could not be incorporated into the model because 
of model limitations; however, impacts associated with the reasonably foreseeable off-site coal haul road 
were assessed using two methods:  

• The long haul road was incorporated in the near-field modeling by attaching 39 volume sources 
depicting a segment of the long haul road starting from the intersection of the access road and the 
long haul road. 

• A 1-km segment of the theoretical road, using emissions determined in the inventory, was 
modeled using receptors spaced at 25-m intervals out to 250 m from the edge of the road to assess 
potential impacts in areas far removed from the tract.  

Additional detail regarding coal haul road modeling can be found in Appendix K. The modeled PM10, 
PM2.5, NO2, and CO impacts associated with the coal haul road truck traffic do not contribute to off-site 
NAAQS compliance concerns. The apportioned modeled emission rates from each 50-m spaced volume 
source along the 1-km road are the same for all coal removal scenarios and are as follows: 

• 0.00914 gram/second (g/s) PM10 
• 0.000365 g/s PM2.5 
• 0.001449 g/s NO2 
• 0.001582 g/s CO 

Table 4.3.10 lists the maximum-modeled concentrations for each pollutant and the applicable averaging 
period, all of which comply with the NAAQS.  
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Table 4.3.10. Off-site Coal Haul Road Only (representative segment) Maximum-Modeling Results 

Pollutant Modeled 
Years 

Averaging 
Period 

Modeled 
(µg/m3) 

Background 
(µg/m3)  

Total (µg/m3) NAAQS 
(μg/m3) 

PM10 2005–2008 24-hour 55.1 72 127 150 

PM2.5 2005–2008 24-hour 1.8 9.5 11 35 

Annual 0.7 2.8 3.5 12.0 

NO2 2005–2008 Annual 3.2 17 20 100 

CO 2005–2008 1-hour 53 1,150 1,203  40,000 

8-hour 17 1,150 1,167 10,000 

Note: All maximum-modeled values occur when source receptors are at the same elevation.  

4.3.3.7 HAZARDOUS AIR POLLUTANTS IMPACT ASSESSMENT 

HAPs can cause various adverse health effects, as described in Section 3.3.2.1.1. They are not part of the 
NAAQS, but high levels at the tract boundary could indicate the need for further analysis, mitigation 
strategies, or both. Therefore, HAPs have been included in the emission inventory and were modeled in 
the AERMOD near-field analysis. The modeled concentrations were compared with known health 
exposure levels as a means of assessing potential impacts. 

The only source of HAPs in the emissions inventory that can be quantified would be the generators 
needed to conduct mining operations. HAP emissions from the generators would be the same under all 
action alternatives because combustion would be the same. No adverse impacts from the tract HAP 
sources are anticipated based on the comparison between modeled concentrations and threshold health 
exposure levels (Tables 4.3.11 and 4.3.12). 

Table 4.3.11. Hazardous Air Pollutants AERMOD Modeling Results (noncarcinogenic) 

Pollutant Model Years Averaging 
Period 

Receptor Location Modeled (µg/m3) Threshold  
(μg/m3) 

UTM East UTM North 

Benzene 2005–2008 1-hour 371800 4140300 0.440 1,300 (REL) 

24-hour 368400 4142500 0.046 53 (TSL) 

Annual 370060 4140000 0.003 30 (RfC) 

Toluene 2005–2008 1-hour 371800 4140300 0.160 37,000 (REL) 

24-hour 368400 4142500 0.017 2,512 (TSL) 

Annual 370060 4140000 0.001 5,000 (RfC) 

Xylenes 2005–2008 1-hour 371800 4140300 0.110 22,000 (REL) 

24-hour 368400 4142500 0.011 14,473 (TSL) 

Annual 370060 4140000 0.001 100 (RfC) 

Formaldehyde 2005–2008 1-hour 371800 4140300 0.045 37 (TSL) 

Annual 370060 4140000 0.0003 9.8 (RfC) 

REL = recommended exposure limit; TSL = toxic screening level; RfC = reference concentration. 
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Table 4.3.12. Hazardous Air Pollutants AERMOD Modeling Results (carcinogenic) 

Analysis HAP 
Constituent 

Carcinogenic 
Annual RfC 

(Risk Factor)* 
1/(µg/m3) 

Exposure 
Adjustment 

Factor 

Modeled 
(µg/m3) 

Calculated Risk Significance 
Criterion 

MLE Benzene 7.80E-06 0.0949 0.003 2.2E-09 1.00E-06 

MLE Formaldehyde 5.50E-09 0.0949 0.0003 1.6E-13 1.00E-06 

MEI Benzene  7.80E-06 0.33 0.003 7.7E-09 1.00E-06 

MEI Formaldehyde 5.50E-09 0.33 0.0003 5.4E-13 1.00E-06 

RfC = reference concentration; MLE = most likely exposure; MEI = maximally exposed individual. 
* Data from EPA Air Toxics Database, Table 1 (EPA 2007).  

 
HAP emissions from mobile sources and nonroad equipment were not quantified in the emission 
inventory due to the lack of appropriate emission factors. Mobile source emission factors obtained from 
the UDAQ do not include HAPs. The diesel-powered mining equipment emission factors obtained from 
the Federal Register (69:39219) also do not include HAP emission factors for these types of equipment or 
sources (EPA 2004). AP-42 and Federal Register PM emission factors (see “Table 7 of § 1039.102” in 
Federal Register 69:39219) from fugitive dust and combustion include diesel emissions; however, the 
emission factors do not speciate the constituents of the particular matter (e.g., diesel). Therefore, diesel, 
heavy metal impacts, or other specific components, cannot be separated out from the PM emissions. For 
the diesel-powered generators, emission factors for six of the current 187 listed HAPs are provided in 
Chapter 3.3 of the Compilation of Air Pollutant Emission Factors (EPA 1995). These six compounds are 
included in the emission inventory for the generators. However, these factors are not appropriate for 
mobile and nonroad sources.  

Qualitatively, a comparison of diesel fuel usage for mobile and nonroad sources with that of the 
generators can be made to assess HAP impacts. Diesel fuel usage for the mobile and nonroad sources 
(i.e., area sources) is estimated to be 2,093,192 gallons; diesel fuel usage for the generators (i.e., point 
sources) is estimated to be 1,214,136 gallons. Total diesel fuel usage is approximately 1.7 times the 
generator fuel usage (see Appendix K). Modeled HAP impacts from the generators were more than two 
orders of magnitude below the risk thresholds and significance criterion (130 to 1,852,000). Because total 
diesel fuel usage is 1.7 times the usage for generators, it is unlikely that HAPs impacts would exceed any 
risk threshold or significance criterion.  

4.3.3.8 NEAR-FIELD CLASS I AND CLASS II INCREMENTS 

Under federal and state PSD regulations, increases in ambient air concentrations in Class I areas are 
limited by PSD Class I increments. Specifically, emissions associated with a particular development may 
increase ambient concentrations above baseline levels only within those specific increments developed for 
SO2, PM10, and NO2. Modeling results for the maximum development year are presented in Table 4.3.13. 
For this air resources assessment, modeled concentrations are compared to the PSD increments. These 
comparisons are made for informational purposes only, and the analyses described herein are not intended 
to be, nor should they be, interpreted as a regulatory increment consumption analysis. This analysis was 
only performed for Alternative C because impacts from the other alternatives would be equal to or less 
than those presented here. 
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Table 4.3.13. Near-field Class I (Bryce Canyon National Park) and Class II (Grand Staircase-Escalante 
National Monument) Results for the Maximum Emission Rate Case (200-foot overburden removal, 
Alternative C) 

Pollutant Averaging 
Period 

Class I Analysis Results Class II Analysis Results 

Cumulative 
Concentration 

(µg/m3) 

Class I Increment 
(µg/m3) 

Cumulative 
Concentration 

(µg/m3) 

Class II Increment 
(µg/m3) 

PM10 Annual 0.01 4 0.33 17 

24-hour 0.25 8 2.34 30 

SO2 Annual 0.00 2 0.00 20 

24-hour 0.00 5 0.02 91 

3-hour 0.01 25 0.15 512 

NOx Annual 0.04 2.5 1.73 25 

PM2.5 Annual 0.00 n/a 0.08 n/a 

24-hour 0.05 n/a 0.91 n/a 

CO 8-hour 6.0 n/a 67 n/a 

1-hour 48 n/a 497 n/a 

Because modeling results displayed in Table 4.3.13 show values far below the relevant increments, results 
are only presented for the maximum emission rate case (200-foot overburden removal, Alternative C); 
impacts from the other alternatives would be equal to or less than those presented here. Modeled 
concentrations are well below both the Class I and Class II increments. Even though there are no 
increments for PM2.5 or CO, results are presented in Table 4.3.13 to convey a general impression of 
impact levels. 

4.3.3.9 NEAR-FIELD VISCREEN ANALYSIS 

VISCREEN was used to assess potential visibility impacts in the near-field modeling domain at Bryce 
Canyon National Park. The model indicates whether a plume from a source may be visible from a given 
vantage point. The primary pollutants of concern that may impact visibility in the near-field are PM (PM10 
and PM2.5), NOx, and soot (EC). The conservative Level-2 VISCREEN visual impacts category was used 
to assess visibility impacts inside of Bryce Canyon National Park. The results are summarized in Table 
4.3.14. This analysis was only performed for Alternative C because Alternative C represents the 
maximum emission rate case. 

Only the sources associated with the surface-mining operation were modeled because the underground 
and surface mining operations would occur sequentially, rather than concurrently. Off-site sources are 
located too far from the mining operations for inclusion in this analysis. 
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Table 4.3.14. Visual Impacts Inside of Bryce Canyon National Park, 200-foot Overburden Removal 
Results for Alternative C 

Background Theta Azimuth Distance 
from Alton 

(km) 

Alpha Delta E Contrast 

Criteria Plume Criteria Plume 

Sky 10 157 35 11 5.35 0.420 0.13 0.009 

Sky 140 157 35 11 3.70 0.108 0.13 -0.003 

Terrain 10 84 18 84 5.44 1.205 0.28 0.005 

Terrain 140 84 18 84 4.03 0.035 0.28 0.000 

Note: Theta, azimuth, alpha, and delta E are VISCREEN modeling terms. Theta is the scattering angle or angle between direct solar radiation and 
the line of sight. Azimuth is an angular measurement in a spherical coordinate system, measured in degrees. Alpha is defined as the angle (in 
degrees) between a line of sight and the plume centerline. Delta E is the color difference parameter used to characterize the perceptibility of a plume 
on the basis of the color difference between the plume and a viewing background such as the sky or a cloud. Contrast is the relative difference in the 
intensity between the plume and its background (EPA 1992). 

These results demonstrate that the maximum impacts inside of Bryce Canyon National Park from a 
potential tract plume under the Alternative C 200-foot overburden removal scenario would be less than 
the VISCREEN acceptance criteria for both color change (delta E) and contrast. Impacts from the 
Proposed Action and Alternative K1 would be equal to or less than those presented in Table 4.3.14. 

4.3.4 Far-field Analysis 
The purpose of the far-field analysis is to quantify potential air resources impacts to both ambient air 
concentrations and AQRVs from air pollutant emissions of NOx, CO, SO2, PM10, and PM2.5 that are 
expected to result from mining operations on the tract. Ambient air quality impacts beyond the tract and 
throughout the modeling domain were analyzed, as were AQRVs at Class I areas and selected Class II 
areas. 

The analyses were performed using the EPA-approved CALMET/CALPUFF/CALPOST modeling 
system to predict direct and indirect impacts to air resources at far-field PSD Class I areas and selected 
Class II areas. The term CALPUFF is generally used to represent the entire modeling system, including 
the pre- and post-processors. 

Since the modeling analyses were completed for the DEIS, a revised FLAG guidance document has been 
released (USFS et al. 2010). The FLAG 2010 guidance was in draft form at the time the analysis was 
performed for the DEIS and was not used by the BLM because of the potential for it to be modified (the 
DEIS used FLAG 2000 guidance). Differences between FLAG 2000 and FLAG 2010 are presented in 
Table 4.3.15. 
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Table 4.3.15. Comparison of FLAG 2000 vs. FLAG 2010 

Element FLAG 2000 FLAG 2010 Implications for Alton 
Analysis 

Annual 
emissions/distance 
(Q/D) screening criteria 

None ≤ 10: sum of NOx plus SO2 emissions 
(TPY) divided by distance (km) from Class 
I area (page 18) 

NOx plus SO2 emissions are 
less than 500 TPY. No 
visibility analyses required 
beyond 50 km. 

Background visibility 
conditions 

Based on annual 
average natural, 
using National Acid 
Deposition Program 
estimates 

Based on annual average natural, or 20% 
best natural, using EPA data from 
Regional Haze Rule development (page xi) 

New FLAG 2010 data are 
more refined than National 
Acid Deposition Program 
data. 

Relative humidity 
adjustment factor f(RH) 

Hour-by-hour (with 
RH capped at 98%) 

Monthly average (with RH capped at 95%) 
(page x) 

Using the FLAG 2010 
monthly average with RH 
capped at 95% is less 
conservative. 

First-level screening 
model 

CALPUFF or 
CALPUFF-lite 

< 50 km AERMOD, > 50 km CALPUFF 
(page xii) 

AERMOD used < 50 km, 
CALPUFF used > 50. 

Visibility assessment 
criteria 

Maximum-modeled 
value 

< 50 km calculate hourly estimates of 
changes in visibility, as characterized by 
the change in the color difference index 
(ΔE) and plume contrast (C) (page xiii), > 
50 km calculate 98

th 
percentile modeled 

value at any receptor (page 23) 

VISCREEN was used < 50 
km, using the 98th percentile 
eliminates the first seven 
highest concentrations at 
each receptor. 

Deposition analysis 
thresholds/concern 
thresholds 

None Provided for nitrogen and sulfur deposition Q/D screening criteria were 
not exceeded. 

Adverse impact 
determination criteria 

“Likely to Object” if 
10% threshold 
exceeded; regulatory 
factors implicitly 
considered 

Adverse impact determination process 
more explicit; considers regulatory and 
other factors 

No visibility or deposition 
analysis is required based 
on Q/D. 

Note: Data from this table are from Appendix K. 

  

4.3.4.1 CLASS I AND CLASS II INCREMENTS 

Under federal and state PSD regulations, increases in ambient air concentrations in Class I areas are 
limited by PSD Class I increments. Specifically, emissions associated with a particular development may 
increase ambient concentrations above baseline levels only within those specific increments developed for 
SO2, PM10, and NO2. The modeling results for the maximum development year are presented in Table 
4.3.16. For this air resources assessment, modeled concentrations are compared to the PSD increments. 
These comparisons are made for informational purposes only, and the analyses described herein are not 
intended to be, nor should they be, interpreted as a regulatory increment consumption analysis. 
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Table 4.3.16. Far-field Class I and Class II Results for the Maximum Emission Rate Case (200-foot 
overburden removal, Alternative C) 

Pollutant Averaging 
Period 

Class I Analysis Results Class II Analysis Results 

Cumulative 
Concentration 

(µg/m3) 

Class I Increment 
(µg/m3) 

Cumulative 
Concentration 

(µg/m3) 

Class II Increment 
(µg/m3) 

PM10 Annual 0.14 4 0.03 17 

24-hour 1.06 8 0.24 30 

SO2 Annual 0.00 2 0.00 20 

24-hour 0.02 5 0.01 91 

3-hour 0.06 25 0.07 512 

NOx Annual 0.01 2.5 0.00 25 

PM2.5 Annual 0.01 n/a 0.00 n/a 

24-hour 0.04 n/a 0.02 n/a 

CO 8-hour 25 n/a 52 n/a 

1-hour 108 n/a 118 n/a 

Modeled concentrations are well below both the Class I and Class II increments. Even though there are no 
increments for PM2.5 or CO, results are presented in Table 4.3.16 to convey a general impression of 
impact levels. Impacts from the Proposed Action and Alternative K1 would be equal to or less than those 
presented in Table 4.3.16. 

4.3.4.2 VISIBILITY 

Atmospheric light extinction relative to background conditions is used to measure regional haze. This 
analysis has been updated for the SDEIS and included the FLAG 2010 background visibility data (in 
response to comments). CALPOST was used to estimate change in light extinction from CALPUFF 
model concentration results.  

The FLAG document provides guidance for evaluating visibility. A threshold change in light extinction of 
5% or more (0.5 deciview) is considered to contribute to regional haze visibility impairment, and a 
threshold change of 10% or more (1.0 deciview) causes visibility impairment.  

The far-field visibility results were updated to include EC effects from tract emissions and recomputation 
of the nitric acid/nitrate (HNO3/NO3) partition. To estimate the EC of the fine particulate, exhaust 
emissions were calculated for each stationary, mobile, and nonroad combustion source. On average, 26% 
of the calculated PM2.5 emissions were estimated to be from combustion. It was assumed that 80% of the 
exhaust emissions were EC (NPS 2013d). 

Visibility results for the Alton Coal Tract only are presented in Tables 4.3.17 and 4.3.18 for the Proposed 
Action and Tables 4.3.19 and 4.3.20 for Alternative C. Results summarize the CALPOST visibility 
calculation Method 6 and FLAG 2010 Method 8 processing. Visibility results for Alternative K1 would 
be equal to or less than those of the Proposed Action. 
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Table 4.3.17. Tract-only Visibility Impacts, Method 6, Proposed Action, 200-foot Overburden Removal 
(with EC and HNO3/NO3 partitioning) 

Method 6* Proposed Action, 200-foot Overburden 

Class I/Class II Area No. of Days > 5%† No. of Days > 10%† Maximum Change 
(%) 

Capitol Reef National Park 0 0 1.3  
(in 2002) 

Grand Canyon National Park 0 0 3.0 
 (in 2001) 

Zion National Park 3  
(in 2002)  

0 5.9 
 (in 2002) 

Grand Staircase-Escalante National Monument 0 0 2.8  
(in 2003) 

* Method 2 results can be found in the Supplement to Air Resources Impact Assessment Technical Report for the Alton Coal Lease by Application in 
Appendix K. Method 6 results are shown here because they indicate the overall highest impact. One individual maximum change % for Method 2 is 
slightly higher at Grand Staircase-Escalante National Monument.  

† No. of days > 5% is approximately equivalent to a change of 0.5 deciview and no. of days > 10% is approximately equivalent to a change of 1.0 
deciview. 

 

Table 4.3.18. Tract-only Visibility Impacts, Method 8, Proposed Action, 200-foot Overburden Removal 
(with EC and HNO3/NO3 partitioning) 

Method 8 Proposed Action, 200-foot Overburden 

Class I/Class II Area 2001 Change (%)  
8th-high 

2002 Change (%)  
8th-high 

2003 Change (%)  
8th-high 

Capitol Reef National Park 0.67 0.73 0.64 

Grand Canyon National Park 0.93 1.04 0.95 

Zion National Park 3.13 4.00 3.19 

Grand Staircase-Escalante National Monument 1.30 1.50 1.40 

 

Under the Proposed Action, Zion National Park has three extinction changes that exceed 5% for Method 
6. There are no extinction changes that exceed 10% in any of the areas (maximum change of 5.9% at Zion 
National Park). The greatest percentage change for Method 8 is 4.0% at Zion National Park. Results for 
Alternative K1 would be equal to or less than those presented for the Proposed Action. The greatest 
percentage change for Method 8 is 4.0% at Zion National Park.  
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Table 4.3.19. Tract-only Visibility Impacts, Method 6, Alternative C, 200-foot Overburden Removal 
(with EC and HNO3/NO3 partitioning) 

Method 6* Alternative C, 200-foot Overburden 

Class I/Class II Area No. of Days > 5%† No. of Days > 10%† Maximum Change 
(%) 

Capitol Reef National Park 0 0 1.3 
 (in 2002) 

Grand Canyon National Park 0 0 3.1 
(in 2001) 

Zion National Park 3 
(in 2002) 

0 5.9  
(in 2002) 

Grand Staircase-Escalante National 
Monument 

0 0 2.8  
(in 2003) 

* Method 2 results can be found in the Supplement to Air Resources Impact Assessment Technical Report for the Alton Coal Lease by Application in 
Appendix K. Method 6 results are shown here because they indicate the overall highest impact. One individual maximum change % for Method 2 is 
slightly higher at Grand Staircase-Escalante National Monument.  
† No. of days > 5% is approximately equivalent to a change of 0.5 deciview and no. of days > 10% is approximately equivalent to a change of 1.0 
deciview. 

 

Table 4.3.20. Tract-only Visibility Impacts, Method 8, Alternative C, 200-foot Overburden Removal  
(with EC and HNO3/NO3 partitioning) 

Method 8 Alternative C, 200-foot Overburden 

Class I/Class II Area 2001 Change (%)  
8th-high 

2002 Change (%)  
8th-high 

2003 Change (%)  
8th-high 

Capitol Reef National Park 0.68 0.74 0.65 

Grand Canyon National Park 0.94 1.05 0.96 

Zion National Park 3.13 4.00 3.19 

Grand Staircase-Escalante National 
Monument 

1.32 1.53 1.43 

Under Alternative C, Zion National Park has three extinction changes that exceed 5% for Method 6. 
There are no extinction changes exceeding 10% in any of the areas (maximum change of 5.9% at Zion 
National Park). The greatest percentage change for Method 8 is 4.0 % at Zion National Park.  

FLAG 2000 guidance was used for the visibility analysis in the DEIS. Under FLAG 2010 guidance, no 
visibility analyses are required for receptors more than 50 km from the tract, because the sum of NOx and 
SO2 emissions for the tract is less than 500 TPY (i.e., 230 TPY). Bryce Canyon National Park is entirely 
within 50 km of the tract, and the visibility analysis for Bryce Canyon National Park used the VISCREEN 
model to evaluate color difference index (ΔE) and plume contrast (C). This analysis (see Section 4.3.3.9) 
is consistent with the FLAG 2010 guidance. 

A portion of Zion National Park is within 50 km of the tract, and a portion of Zion National Park is 
outside 50 km. No visibility analyses are required for the portion outside 50 km (NOx plus SO2 emissions 
are less than 500 TPY). A VISCREEN-type analysis would be appropriate for the portion within 50 km. 
For illustrative purposes, the visibility results obtained using the FLAG 2000 guidance in the DEIS were 
compared to similar results calculated using the FLAG 2010 guidance.  

4-70 



Alton Coal Tract LBA Supplemental Draft EIS   Chapter 4. Environmental Impacts 
  4.3 Air Resources 

EPA released a new version of CALPOST (V6.221 Level 080724) in 2008. The draft guidance that 
became FLAG 2010 is used in the Method 8 CALPOST algorithms to calculate visibility impacts. Model-
predicted 2002 cumulative concentrations for the Proposed Action and the 200-foot overburden removal 
scenario were used with FLAG 2010 background visibility data for this analysis, along with CALPUFF-
predicted concentrations. The highest visibility impact is selected for FLAG 2000, whereas the eighth-
highest impact is selected for FLAG 2010. The comparison between the two methodologies is presented 
in Table 4.3.21. 

Table 4.3.21. FLAG Guidance Documents: Visibility Impact Comparison 

Class I Area, Guidance Document, Method Change (%) 

Zion National Park, FLAG 2000, Maximum 5.38 

Zion National Park, FLAG 2010, 98th percentile 3.94 

 

Based on the comparison presented in Table 4.3.21, the percentage change predicted using the FLAG 
2010 guidance (98th percentile change, using the same CALPUFF concentrations) is lower than that 
predicted using the FLAG 2000 guidance (maximum change).  

4.3.4.3 DEPOSITION 

Maximum predicted sulfur and nitrogen deposition impacts were estimated for the 200-foot overburden 
removal scenario in the Proposed Action. Predicted, direct tract-related impacts were compared to the 
deposition analysis thresholds (DATs) for nitrogen and sulfur in western Class I parks and refuges.  

The DATs were developed by the NPS and the USFWS to provide a quantitative method with which to 
evaluate deposition in Class I areas. A DAT is the additional amount of nitrogen or sulfur deposition 
within a Class I area (or within a federal land management area) below which estimated impacts from a 
proposed new or modified source are considered negligible. If a source’s predicted contribution to 
deposition is less than the applicable DAT, the impacts are considered insignificant. If the impacts are 
equal to or greater than the DAT, the federal land manager would make a project-specific assessment of 
whether the projected increase in deposition would likely result in an “adverse impact” on resources 
considering existing AQRV conditions, the magnitude of the expected increase, and other factors (USFS 
et al. 2011). 

Deposition analysis results are presented in Table 4.3.22. Nitrogen and sulfur emissions for the Proposed 
Action and Alternative C are identical; nitrogen and sulfur emissions for Alternative K1 would be equal 
to or less than those reported in Table 4.3.22.  
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Table 4.3.22. Maximum Predicted Nitrogen and Sulfur Deposition Results for the Proposed Action and 
Alternative C, 200-foot Overburden Removal 

Location Overburden 
Thickness  

(feet) 

Alternative Alton Coal Tract  

Maximum 
Dry and Wet 

Annual 
Sulfur 

Deposition 
(kg/ha/year) 

Sulfur DAT for 
Western Class I 

Parks and 
Refuges 

(kg/ha/year) 

Maximum 
Dry and Wet 

Annual 
Nitrogen 

Deposition 
(kg/ha/year) 

Nitrogen DAT for 
Western Class I 

Parks and Refuges 
(kg/ha/year) 

Bryce Canyon 
National Park 

200 Proposed Action, 
Alternative C 

0.0001 0.005 0.0124 0.005 

Capitol Reef 
National Park 

200 Proposed Action, 
Alternative C 

0.0000 0.005 0.0004 0.005 

Grand 
Staircase-
Escalante 
National 
Monument 

200 Proposed Action, 
Alternative C 

0.0000 0.005 0.0013 0.005 

Grand Canyon 
National Park 

200 Proposed Action, 
Alternative C 

0.0000 0.005 0.0003 0.005 

Zion National 
Park 

200 Proposed Action, 
Alternative C 

0.0000 0.005 0.0038 0.005 

Navajo Lake 200 Alternative C 0.0000 0.005 0.0021 0.005 

 
Impacts for sulfur deposition are below the DAT in all cases; impacts for nitrogen deposition are below 
the DAT in all cases except for Bryce Canyon National Park. The nitrogen deposition value for Bryce 
Canyon National Park exceeds the DAT.  

Increased deposition may have a negative impact on AQRVs sensitive to nitrogen or sulfur deposition, 
including lakes, streams, soils, vegetation, and wildlife (USFS et al. 2011). Documented effects of 
nitrogen and sulfur deposition include acidification of lakes, streams, and soils; leaching of nutrients from 
soils; injury to high-elevation spruce forests; changes in terrestrial and aquatic species composition and 
abundance; changes in nutrient cycling; and unnatural fertilization of terrestrial ecosystems (USFS et al. 
2010). Each ecosystem and its AQRVs respond somewhat differently to deposition (USFS et al. 2010). 
The modeled exceedance of the nitrogen deposition value indicates that the NPS would make a project-
specific assessment as described earlier in this section. 

4.3.4.4 ACID NEUTRALIZING CAPACITY 

CALPUFF was used to predict annual deposition fluxes of sulfur and nitrogen at Navajo Lake for the 
maximum emission rate case (200-foot overburden removal scenario, Alternative C). Because no data on 
lake chemistry at Navajo Lake were available, no estimates of acid neutralizing capacity change in Navajo 
Lake were performed. However, maximum-modeled annual sulfur and nitrogen deposition values for 
Navajo Lake are 0.0000 and 0.0021 kg/ha per year, respectively. Both of these values are well below the 
DATs of 0.005 kg/ha per year for sulfur and nitrogen. Though acid neutralizing capacity change ultimately 
depends on the specific water body, Leydecker et al.’s (1999) study of high-altitude Sierra Nevada lakes 
found that even with depressed acid neutralizing capacity as a result of modeled snowmelt NO3 and sulfate 
deposition rates up to 150% above baseline conditions, no lakes experienced chronic acidification.  
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4.3.4.5 GREENHOUSE GASES 

The primary GHGs are CO2, CH4, N2O, and fluorinated gases (hydrofluorocarbons, perfluorocarbons, and 
sulfur hexafluoride) (EPA 2013e). In 2011, United States GHG emissions were 84% CO2, 9% CH4, and 
7% N2O and fluorinated gases (EPA 2013e). The action alternatives would produce GHG emissions from 
the combustion of fuel by vehicles and equipment, and the release of CH4 contained in the coal. The end 
user combustion of the coal (off-site) would also result in CO2 emissions. This analysis focuses on CO2 
and CH4 because together these gases account for most of the GHG emissions (93%).  

Research on how emissions of GHGs influence global climate change and associated effects has focused 
on the overall impact of emissions from regional or global aggregate sources. This approach is required 
primarily because GHG emissions from single sources are small relative to aggregate emissions. The 
climate change research community has not yet developed tools specifically intended for evaluating or 
quantifying end-point impacts attributable to the emissions of GHGs from a single source. The current 
tools for simulating climate change generally focus on global- and regional-scale modeling. Global- and 
regional-scale models lack the capability to represent many important small-scale processes. As a result, 
confidence in regional- and subregional-scale projections is lower than at the global scale. Therefore, 
limited scientific capability exists to assess, detect, or measure the relationship between emissions of 
GHGs from a specific single source and any localized impacts. 

Globally, approximately 31,780 million metric tons of CO2 were added to the atmosphere through the 
combustion of fossil fuels in 2010 (EPA 2013c). The CO2 emissions for the Proposed Action or 
Alternative C would be 58,984 tons (53,510 metric tons). This total includes all on-site emissions, as well 
as off-site emissions from employee travel, haul truck traffic, cars and light duty trucks, and heavy duty 
diesel vehicles. This represents approximately 0.0002% of the 2010 global emissions. CO2 emissions 
from Alternative K1 would be equal to or less than those reported for the Proposed Action and 
Alternative C. 

Annual coal production from the tract would be approximately 2 million tons. The annual worldwide 
primary coal production based on 2011 data is approximately 8.46 billion tons (EIA 2013). The coal 
produced from the tract would therefore be expected to account for approximately 0.024% of total 
worldwide annual production. Because heat content varies by coal produced, there is not a direct 
relationship to emissions produced. The percentage of emissions from burning the coal removed from the 
tract would be approximately the same magnitude as the production relationship. Because site-specific 
data are not available, EPA’s default emission factor of 4,810 pounds per ton of subbituminous coal (EPA 
1998) was used to approximate annual CO2 emissions from combusting the 2 million tons of coal that 
would be produced from the tract. Based on this emission factor, the end user(s) of the coal produced 
from the tract would emit 4.8 million tons of CO2 per year (4.4 million metric tons). This represents 
0.014% of the total CO2 emissions from 2010 global fossil fuel combustion. Annual estimated CO2 
emissions from mining operations on the tract (0.05 million metric tons) are small relative to the amount 
of estimated CO2 emissions from end user annual combustion of the coal (4.4 million metric tons). The 
total of these two sources of annual CO2 emissions (4.45 million metric tons) is approximately 0.014% of 
2010 global emissions from fossil fuel combustion (see Table 4.3.23). 

Globally, approximately 588.6 million metric tons of carbon dioxide equivalent (CO2e) are emitted 
annually from coal mining (EPA 2012h). Based on an estimate of 0.1 cubic cm per gram (cm3/g) of CH4 
in the Smirl Coal Zone in the Alton Coal Field (Duel et al. 1988), estimated annual CO2e emissions from 
the tract are 5,653,546 tons or 5,128,870 metric tons (assuming 100% of the CH4 in the coal is released). 
This value represents approximately 0.87% of global emissions from coal mining. 
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Table 4.3.23. Carbon Dioxide Emission Comparisons  

Comparison Global Alton Coal Tract  
(mining operations) 

End User Annual 
Combustion of Coal 

Produced from the Tract 

Total Emissions  
related to Alton  

Coal Tract 

CO2 emissions from fossil fuel 
combustion, MMTPY 

31,780 0.05 (0.0002% of 
global emissions) 

4.4 (0.014% of  
global emissions) 

4.45 (0.014% of  
global emissions) 

CO2e emissions from coal mining, 
MMTPY 

588.6 5.13 (0.87% of  
global emissions) 

n/a 5.13 (0.87% of  
global emissions) 

Annual coal production, million tons 8,460 2 (0.024% of  
global production) 

n/a n/a 

 

4.3.5 Potential Mitigation Measures 
Section 4.3.1 describes the design features for the Alton Coal Tract. The design features are 
environmental protection measures, actions, or practices that are part of the Proposed Action and all 
action alternatives and would be implemented by the lessee. Potential mitigation measures are additional 
means, measures, or practices not incorporated into the Proposed Action or alternatives as design features 
that would further reduce or eliminate impacts. These air resources mitigation measures would be 
considered as possible terms and conditions of the ROD (in the form of stipulations on the lease), if an 
action alternative is selected.  

If the BLM’s decision is to offer the tract for competitive leasing under any one of the action alternatives, 
the successful lessee would be required to obtain an air permit from the UDAQ. This air permit (and other 
permits that would be required prior to conducting mining operations on the tract) would be based on 
detailed mine plans (as described in Chapter 2, the analyses in this EIS are based on conceptual mine 
plans using conservative estimates and assumptions).  

The following mitigation measures could be applied to reduce GHG emissions, as appropriate and 
economically feasible: 

• Reduce engine idling or implement a “no idling” policy during construction and mining 
operations.  

• Use biodiesel fuel in construction equipment and vehicles (typically blends of biodiesel and 
petroleum fuels can be used in diesel engines without any need for engine modifications).  

• Use biodiesel fuel in operations equipment and vehicles. 

4.3.6 Unavoidable Adverse Impacts 
Unavoidable adverse impacts to air resources from mining and transporting coal under any of the three 
action alternatives would consist of increases in concentrations of criteria pollutants and HAPs. As a 
consequence of increased concentrations of criteria pollutants, some decrease in AQRVs would occur but 
would be within threshold values based on current regulations and guidance, with the exception of the 
nitrogen deposition value for Bryce Canyon National Park, which exceeds the DAT. Though pollutant 
concentrations would increase under the alternatives modeled, values show compliance with all the 
NAAQS, except for the 2006–2008 averaging period for the PM10 24-hour standard under the Proposed 
Action and Alternative C 200-foot overburden removal scenario.  
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Multiple design features (control measures) have been incorporated into the analysis. Potential mitigation 
measures identified in Section 4.3.5 would further reduce GHG emissions and associated impacts. The 
adaptive management strategy would detect and address monitored air quality and AQRV degradation 
caused by mining activities on the tract, and would implement additional environmental protection and 
mitigation measures as needed.  

4.3.7 Short-term Uses versus Long-term Productivity 
The short-term use of the tract for mining operations would result in impacts to air resources in the 
analysis area for the duration of the mining operations. However, upon mine closure and reclamation, 
these impacts would be eliminated and would therefore not impact the long-term productivity of the air 
resource.  

4.3.8 Irreversible and Irretrievable Commitments of Resource 
The irreversible commitment of a resource means that, once committed, the resource is permanently lost 
to other uses. This type of commitment generally applies to nonrenewable resources (e.g., minerals, 
geologic features, or cultural resources) or to resources that are only renewable over a very long period of 
time (e.g., soil productivity or perhaps old-growth forest). Irretrievable commitments of resources, on the 
other hand, are regained following cessation of the activity and reclamation. There would be no 
irreversible commitments of air resources from mining the tract. All air resource impacts described would 
be irretrievable because air quality would cease to be impacted by mining operations following cessation 
of mining activities.  
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4.4 Cultural Resources 
Inventories to identify and evaluate cultural resources in the Alton Coal Tract were conducted by 
Montgomery Archaeological Consultants, Inc. on behalf of ACD (Stavish 2007, 2008b) and by the BLM 
(Zweifel 2007). These inventories resulted in the identification of 132 prehistoric, historic, and 
multicomponent sites (a multicomponent site is one that contains both prehistoric and historic 
archaeological materials). Of these 132 sites, 107 are eligible for the NRHP (Table 4.4.1). 

Table 4.4.1. Summary of Archaeological Site Types in the Tract 

Cultural Association Eligible Not Eligible Total 

Historic 0 6 6 

Multicomponent 7 0 7 

Prehistoric 100 19 119 

Total 107 25 132 

In addition to these archaeological sites, other cultural resources that may be affected by the Proposed 
Action and alternatives include the Panguitch Historic District, which is listed on the NRHP, and Utah 
Heritage Highway 89 with its associated Mormon Pioneer Heritage Area. Finally, the Proposed Action 
and alternatives may affect TCPs identified by Native American groups during consultation with the 
BLM.  

Impacts to these cultural resources under the Proposed Action and alternatives are analyzed here. Impacts 
for the Proposed Action, Alternative C, and Alternative K1 are considered by type of disturbance: surface 
mining, underground mining, construction of centralized facilities, KFO Route 116 relocation, short haul 
route, construction of dispersed facilities, increased human presence, other indirect effects, and coal truck 
traffic. It should be noted that not all 132 sites would be disturbed by each of the individual mining 
activities. Therefore, the following impact sections disclose the number of sites impacted by each activity. 
Methods and assumptions for the analysis are described next. 

4.4.1 Regulatory Framework  
According to the KFO RMP, the identification, preservation, and protection of significant cultural 
resources are necessary to ensure their appropriate uses for future generations (BLM 2008b). FLPMA 
Sections 1039I, 201(a), and (c); the National Historic Preservation Act (NHPA) Sections 106 and 110(a); 
and Archaeological Resources Protection Act Section 14(a) provide the regulatory framework that 
ensures cultural resource protection.  

Prior to any mining disturbance, consultation with the SHPO would occur to evaluate the NRHP 
eligibility of cultural properties and to evaluate the effects of mining on historic properties as stipulated in 
the PA developed for the tract. Cultural properties determined eligible for the NRHP would be avoided; if 
avoidance is not be possible, a data recovery plan would be implemented prior to disturbance also as 
stipulated in the tract’s PA.  

Design features with regard to cultural resources include the following: 
• Conducting Class I and III surveys to identify cultural properties on all state and federal lands and 

on private lands affected by federal undertakings 
• Consulting with the SHPO to evaluate eligibility of cultural properties for the NRHP 
• Consulting with the SHPO to evaluate effects of mining on historic properties 
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• Avoiding or recovering data from significant cultural properties identified by surveys, according 
to the approved cultural resources mitigation plan 

• Notifying appropriate federal personnel if historic or prehistoric materials are uncovered during 
mining operations 

• Instructing employees on the importance of cultural resources and the regulatory obligations to 
protect those resources  

• Consulting with Native American tribes that have known interests in this area of leasing action 
and requesting assistance with identification of potentially significant religious or cultural sites 

• Avoiding or recovering data from significant cultural properties identified by surveys, according 
to the approved HPTP 

• Complying with the Native American Graves Protection and Repatriation Act  

4.4.1.1 CULTURAL RESOURCES PROGRAMMATIC AGREEMENT 

In December 2011, BLM initiated a formal consultation process with relevant federal agencies, Indian 
tribes, Utah’s SHPO, representatives of local governments, interested members of the public, and the 
applicant to develop a PA in accordance with the NHPA Section 106 implementing regulations (36 CFR 
800.14). The PA specifies how BLM will consider the effects of the undertaking on historic properties 
and includes detailed discussions of the APE, measures to identify and mitigate adverse effects to historic 
properties, and mechanisms for maintaining involvement of Indian tribes and the interested public. The 
PA is currently being circulated for signatures, and the text of the agreement is included in its entirety as 
Appendix M. Key stipulations of the PA include the following: 

• Ongoing consultation with Indian tribes regarding historic properties of religious and cultural 
significance 

• Defining the APE for the purposes of NHPA Section 106 consultation to include the entire lease 
area and a buffer extending 1 mile from the external boundaries of the lease area; the reasonably 
foreseeable haul route along US-89, SR-20, I-15, and a buffer extending 500 feet on each side of 
the reasonably foreseeable haul route highway centerlines; the Panguitch Historic District; the 
town of Alton, Utah; and the town of Hatch, Utah 

• Requiring a Class I cultural resources inventory that summarizes known cultural resources inside 
the APE 

• Requiring a Class III cultural resources inventory in all portions of the APE where activities 
would result in new ground disturbance 

• Requiring a reconnaissance-level survey to document and evaluate historic buildings in all 
portions of the APE that have not been subject to survey for historic buildings within ten years 
prior to the execution of the PA 

• Specifying the reporting requirements of Class I, Class III, and reconnaissance-level survey 
surveys 

• Requiring that an HPTP that addresses adverse effects to NRHP-listed or eligible historic 
properties be developed and implemented before mining activities start 

• Requiring that a Native American Graves Protection and Repatriation Act plan of action be 
developed and included as part of the HPTP 

• Requiring that cultural resources monitoring and inadvertent discoveries plans be developed and 
included as part of the HPTP 

• Requiring BLM and OSM to invite tribes and consulting parties to a meeting to review the 
implementation of the PA every five years throughout the life of the project 
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4.4.2 Impact Indicators and Thresholds 
Impacts to cultural resources are analyzed by evaluating the extent to which NRHP-eligible properties 
would be affected directly or indirectly by any of the actions included in each alternative. The criteria 
used to assess adverse effects to NRHP-eligible properties are set forth in 36 CFR 800.5. An adverse 
effect consists of any impact that may alter one or more of the characteristics of a historic property that 
make the property eligible for the NRHP. Characteristics that must be considered with regard to NRHP 
criteria include the integrity of the property’s setting, feeling, location, design, materials, workmanship, 
and association. In addition, consideration must also be given to effects that may alter the property’s 
eligibility under any of the four NRHP Criteria (A to D). Criterion A refers to a property’s association 
with events that have made a significant contribution to the broad patterns of our history. Criterion B 
refers to a property’s association with the lives of persons significant in our past. Criterion C refers to 
properties that embody the distinctive characteristic of type, period, or method of construction, or that 
represent the work of a master, possess high artistic values, or represent a significant and distinguishable 
entity whose components may lack individual distinction. Criterion D refers to properties that have 
yielded or may be likely to yield information important in prehistory or history. Most of the 132 sites that 
would likely be adversely affected under either action alternative are eligible under Criterion D. 

Direct effects consist of any physical destruction or damage to all or part of the property, such as the 
creation of roads or trails through the resource, the selling or leasing of the land where the resource is 
located, development that would alter the physical landscape of the resource, and any other types of 
human activity that could affect the physical integrity of the landscape where the resource is located. 
Direct effects may also result from activities in areas adjacent to the resource, such as when the creation 
of a road, trail, or recreational facility denudes vegetation in the area or changes water drainage patterns 
and causes erosion of the resource. 

Some of the more substantial indirect effects on cultural resources typically result from increased human 
activity in the area, which can increase the risk of vandalism, looting, or unintentional destruction of a 
property. Prehistoric sites are especially vulnerable to these effects. Other types of indirect effects can 
impact a property’s integrity of setting, feeling, or association, rather than its physical integrity. These 
characteristics can be affected by visual intrusions such as buildings and transmission lines, by alteration 
of the surrounding landscape, or by atmospheric intrusions such as dust clouds or smog. They can also be 
affected by substantial changes to the audible environment; such changes can result from increased 
vehicle or air traffic, the operation of heavy machinery, blasting, or elimination of the natural sounds that 
would have created the historical audible environment. 

Finally, cumulative impacts are those that occur when the effects of an action are added to or interact with 
the effects of other past, present, and RFFAs, regardless of who is responsible for such actions. 
Cumulative impacts may result from individually minor, but collectively significant actions occurring 
over a period of time. For example, if cultural resources are being affected by development in areas 
adjacent to or nearby an area that is the subject of an action, then that action may contribute to a larger 
pattern of impacts in the region. Sites of specific types or from specific time periods may not have great 
individual significance, but if several such sites are being impacted by a variety of developments, they 
may become a rare and a much more valuable resource.  

In this general framework, the effects of the Proposed Action and the alternatives on cultural resources 
are analyzed by considering these specific impact indicators: 

• For archaeological sites and/or TCPs located in the tract, the number of sites completely or 
partially physically destroyed (e.g., by surface-mining activities or construction of facilities) 

• For archaeological sites and/or TCPs located in the tract that are not physically destroyed, the loss 
of integrity, as defined above due to other direct and indirect effects 
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• For the Panguitch Historic District, Utah Heritage Highway 89 and the associated Mormon 
Pioneer Heritage Area, and Native American sacred sites or other TCPs not located in the tract, 
the loss of integrity of setting, feeling, and association 

The first of these indicators can be analyzed quantitatively using data on cultural resource sites identified 
in the tract. The remaining two, which involve loss of integrity, must be analyzed qualitatively. 

4.4.3 Analysis Assumptions 
This analysis assumes that impacts to sites in areas of surface disturbance would be mitigated following 
procedures outlined in a HPTP created especially for the tract as stipulated in the PA. It also assumes that 
impacts to sites that have not yet been identified but that may be encountered during the course of mining 
or construction activities (e.g., deeply buried sites without surface manifestations that allowed them to be 
identified during inventory) would be mitigated through monitoring procedures similar to those described 
in the data recovery plan. The PA developed for the tract stipulates that a cultural resources monitoring 
plan and discovery plan will be included in the HPTP (see Appendix M). 

4.4.4 Alternative A: No Action 
Under the No Action Alternative, ACD’s application to lease the coal included in the tract under the 
Proposed Action or Alternative C would not be approved, the tract would not be offered for competitive 
lease sale, and the coal included in the tract would not be mined. As such, no coal mining activities or 
infrastructure development would occur under the No Action Alternative, and therefore no archaeological 
sites or other cultural resources would be directly affected by these activities. Likewise, no cultural 
resources located either inside or outside of the tract would be indirectly affected by increased vandalism, 
looting, or unintentional damage resulting from increased access associated with mining activities from 
the action alternatives, nor would the integrity of setting, feeling, or association of such resources be 
affected. Under the No Action Alternative, current land uses such as recreation, livestock grazing, and 
vegetation treatments may impact archaeological sites or cultural resources in the tract.  

Management of cultural resources on BLM-administered lands in the tract would continue at the 
discretion of the BLM under the KFO RMP. The objectives of the RMP with regard to cultural resources 
are 1) to identify, preserve, and protect significant cultural resources and ensure that they are available for 
appropriate uses by present and future generations, 2) to seek to reduce imminent threats and resolve 
potential conflicts by ensuring that all authorizations for land use and resource use comply with NHPA 
Section 106, 3) to provide opportunities for scientific and educational uses of cultural resources, 4) to 
provide opportunities for traditional (Native American) uses of cultural resources, and 5) to ensure 
compliance with the Native American Graves Protection and Repatriation Act (BLM 2008b).  

4.4.5 Alternative B: Proposed Action 
Under the Proposed Action, the tract would be offered for lease at a sealed-bid, competitive lease sale, 
subject to lease stipulations for the tract. The boundaries of the tract under the Proposed Action (see Map 
1.2) would be reasonably consistent with the tract reconfiguration completed by the BLM after ACD’s 
original LBA submittal (see Map 2.7). Approximately 1,993 acres of surface disturbance (surface mining 
and infrastructure development) would occur in the tract under the Proposed Action. In addition, 
underground mining would occur on 717 acres of land in the tract. 
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4.4.5.1 EFFECTS OF SURFACE-MINING ACTIVITIES ON CULTURAL 
RESOURCES 

Of the 1,993 acres of surface disturbance that would occur in the tract under the Proposed Action, 1,750 
acres would be the direct result of surface mining (pit disturbance) (see Map 1.2). There are 92 known 
archaeological sites located either partially or wholly in the areas that would be surface mined; of these, 
75 are eligible for the NRHP. These sites, or portions of them, would be destroyed by the surface-mining 
process. As described in the PA, these sites would undergo archaeological testing and, if warranted, data 
recovery (i.e., excavation as well as other methods of collecting data) before being disturbed by surface 
mining. Thus, the loss of archaeological sites to surface mining would be offset to some degree by the 
acquisition of new information about the area’s history and prehistory. 

It is also possible that an unknown number of previously unidentified sites would be encountered during 
surface mining and may thus be affected. Implementation of a monitoring plan would mitigate impacts to 
NRHP-eligible sites and allow for the possibility of conducting data recovery at them. 

4.4.5.2 EFFECTS OF UNDERGROUND MINING ACTIVITIES ON CULTURAL 
RESOURCES 

Under the Proposed Action, underground mining would result in subsidence on 613 surface acres of the 
tract. An additional 166 surface acres outside the tract boundary but within the angle of influence would 
be disturbed by subsidence due to underground mining (see the Geology and Minerals section for more 
information on subsidence and angle of influence). Under the 200-foot overburden removal scenario, four 
sites occur within the 613 surface acres susceptible to subsidence from underground mining activity. One 
site is eligible for the NRHP. 

The specific method of underground mining that would be used is not yet known, but regardless of the 
method, any surface disturbance associated with underground mining would occur in the pit disturbance 
areas discussed in the previous section (e.g., accessing subsurface coal from a high wall exposed in a pit). 
Thus, compared to archaeological sites located in surface-mining areas, the impacts to sites located on the 
surface in the underground mining area would be relatively low. The main effect that underground mining 
may have on archaeological sites would occur through subsidence. Until a detailed mining plan is 
developed, the extent of subsidence that would occur cannot be estimated. However, the integrity of sites 
could possibly be diminished as a result. In particular, subsidence could alter spatial and stratigraphic 
relationships among artifacts and other materials, reducing their potential to provide archaeologically 
important information. Subsidence might also cause architectural damage to prehistoric or historic 
structures, although it is unlikely that such structures exist in the underground mining area because no 
archaeological sites were identified in this area, and sites with structures are generally the most visible 
type of archaeological site. 

4.4.5.3 EFFECTS OF CENTRALIZED FACILITY CONSTRUCTION ON CULTURAL 
RESOURCES 

Under the Proposed Action, centralized facilities associated with mining activities in the tract would be 
located on approximately 36 acres of BLM-administered land in the tract’s no-coal zone (areas outside of 
pit disturbance boundaries) (see Map 1.2). There are four archaeological sites located either partially or 
wholly in the centralized facility area; all four of these sites are eligible for the NRHP. 
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These sites would likely be destroyed by facilities construction. These sites would undergo archaeological 
testing and, if warranted, data recovery before construction begins. Thus, as with archaeological sites lost 
to surface mining, the loss of these sites would be offset to some degree by the acquisition of new 
information about the area’s history and prehistory. 

In the surface-mining areas, it is possible that some unknown number of previously unidentified sites 
would be encountered during construction of centralized facilities. Implementation of a monitoring plan 
would mitigate impacts to NRHP-eligible sites discovered in this way and would allow for the possibility 
of conducting data recovery. 

4.4.5.4 EFFECTS OF KANAB FIELD OFFICE ROUTE 116 RELOCATION ON 
CULTURAL RESOURCES 

Based on a series of assumptions discussed in Section 4.1.3, relocation of KFO Route 116 under the 
Proposed Action would affect as many as four archaeological sites, two of which are eligible for the 
NRHP. These sites are located within potential ROWs for the relocated road and would be partially or 
completely destroyed by road construction. However, it might be possible to mitigate impacts to these 
sites during final road design by locating the road and associated construction areas to avoid them. If 
avoidance is not possible, these sites would undergo archaeological testing and, if warranted, data 
recovery before road construction begins, and their loss would be offset to some degree by the acquisition 
of new information about the area’s history and prehistory. 

4.4.5.5 EFFECTS OF DISPERSED FACILITY CONSTRUCTION ON CULTURAL 
RESOURCES 

Dispersed facilities would be constructed under the Proposed Action on an estimated 160 acres; these 160 
acres would be located within the 1,183 acres of the tract’s no-coal zone outside of the 36-acre centralized 
facility area. There are 45 archaeological sites located either partially or wholly in the area available for 
dispersed facility construction, 35 of which are eligible for the NRHP. It is unlikely that it would be 
possible to avoid all archaeological sites in the construction of dispersed facilities, but because the 
locations of dispersed facilities are not yet known, it is not possible to determine the exact number of sites 
that would be impacted by them. However, it can be assumed that impacts to archaeological sites from 
dispersed facilities would be proportionate to the percentage of the area available for dispersed facilities 
that would actually be occupied by them (13.5%). Applying this percentage to the number of known 
archaeological sites in the area available for dispersed facilities, it is likely that approximately six 
archaeological sites would be impacted by dispersed facilities, and that approximately five of these would 
be eligible for the NRHP. 

As with sites located in the surface-mining and centralized facilities areas, those impacted by construction 
of dispersed facilities would likely be partially or completely destroyed. However, these sites would 
undergo archaeological testing and, if warranted, data recovery before construction begins, and the loss of 
these sites would be offset to some degree by the acquisition of new information about the area’s history 
and prehistory. 

In addition, it is possible that some unknown number of previously unidentified sites would be 
encountered during construction of dispersed facilities, and may thus be affected. Implementation of a 
monitoring plan would minimize or mitigate impacts to NRHP-eligible sites discovered during 
construction by allowing facilities to be moved to avoid them, or by allowing for the possibility of 
conducting data recovery at them. 
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4.4.5.6 INDIRECT EFFECTS OF INCREASED HUMAN ACTIVITY IN THE TRACT 
ON CULTURAL RESOURCES 

Under the Proposed Action, an estimated 160 employees would work at the mine, with operations 
occurring 24 hours a day, six days a week, over a projected mine life of 25 years. This increased human 
presence would have an unquantifiable but potentially great impact on the integrity of NRHP-eligible 
archaeological sites in the tract that occur on the surface but are not directly affected by pit disturbance or 
facilities construction. In particular, it could increase vandalism, looting, or unintentional destruction of 
archaeological sites during the course of mine operations. 

As noted in the previous section, there are 45 archaeological sites, 35 of which are eligible for the NRHP, 
located either partially or wholly in the tract’s no-coal zone outside of the centralized facility area. All 
these sites could be affected by vandalism, looting, or unintentional destruction to a much greater degree 
than would be the case under the No Action Alternative, although the magnitude of such impacts cannot 
be estimated precisely. 

4.4.5.7 OTHER INDIRECT EFFECTS ON CULTURAL RESOURCES IN THE TRACT 

As noted in the Native American Consultation section, natural landscape features (e.g., springs and 
creeks), resource harvesting and processing areas, and archaeological sites are significant to the Native 
American tribes in the region for cultural and spiritual reasons (Zweifel 2008). As such, visual, auditory, 
and other atmospheric impacts from surface-mining activity under the Proposed Action may substantially 
degrade the integrity of setting, feeling, and association of TCPs that are not directly affected by pit 
disturbance or facilities construction. These are not impacts that can be quantified, but they would be a 
major concern for consulting tribes. 

4.4.5.8 EFFECTS OF COAL TRUCK TRAFFIC ON CULTURAL RESOURCES 

As discussed in the Cultural Resources along the Coal Haul Transportation Route section, the reasonably 
foreseeable coal haul transportation route under the Proposed Action (see Map 2.5) would pass through the 
NRHP-listed Panguitch Historic District and would follow Utah Heritage Highway 89 (see Map 3.7), which is 
part of the Mormon Pioneer Heritage Area. The coal haul transportation route that is used for analysis 
purposes is the most reasonably foreseeable route, but it is impossible to predict the exact route that a 
successful bidder might choose. The Panguitch Historic District is significant under NRHP Criterion A for its 
association with the early settlement of Panguitch and with the subsequent economic development of the area, 
and it is significant under Criterion C for its intact concentration of historic buildings. The Mormon Pioneer 
Heritage Area was established in recognition of the role that Mormon settlement played in the Euro-American 
colonization of the West, and its purpose includes fostering conservation and interpretation of cultural and 
natural resources, as well as economic development related to the region’s heritage. 

Under the Proposed Action, it is projected that 153 coal truck round-trips per day would occur six days per 
week over a projected mine life of 25 years. A traffic analysis conducted for this EIS indicates that the portion 
of US-89 that corresponds to the coal haul transportation route presently experiences average traffic volumes 
ranging in various locations from approximately 3,600 to 4,100 vehicles per day, of which between 720 and 
900 vehicles per day are heavy trucks (Fehr & Peers Transportation Consultants 2013). Projected total traffic 
volumes for the year 2020 on US-89 (without the addition of coal trucks) range from 4,400 to 5,850 vehicles 
per day (Fehr & Peers Transportation Consultants 2013). The coal truck traffic that would result from the 
Proposed Action would be an incremental addition to the existing and projected future traffic volumes. 
Compared to present levels, it would represent an increase in truck traffic volume of approximately 17%–21%, 
six days per week. Possible impacts to cultural resources from this incremental increase in truck traffic could 
include physical damage to historic buildings from traffic-generated vibrations, as well an alteration of the 
integrity of setting, feeling, and association of the Panguitch Historic District and the Utah Heritage Highway 
89/Mormon Pioneer Heritage Area. 
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The California Department of Transportation has presented a technical advisory on transportation-related 
vibrations (CALTRANS 2002). The results in this advisory suggest that neither existing truck traffic nor 
the addition of further coal truck traffic should physically affect historic buildings. This technical 
advisory suggests that a peak particle velocity (i.e., velocity of soil particles) of 5.0 millimeters/second 
(mm/s) is the threshold at which there is a risk of architectural damage (i.e., damage to finish materials) to 
“normal dwellings,” such as houses with plastered walls and ceilings. The advisory further suggests that 
minor structural damage would not occur until peak particle velocities of 10–15 mm/s are reached. 
Finally, the advisory recommends that “ruins and ancient monuments” not be subjected to peak particle 
velocities of greater than 2.0 mm/s. In contrast to these threshold levels, the advisory reports that the 
highest measured traffic-generated vibrations from heavy trucks, measured on freeway shoulders at a 
distance of 5 m (16 feet, five inches) from the center line of the nearest lane, have never exceeded 2.0 
mm/s. Vibration velocity declines exponentially with distance from the source, and because buildings 
along the coal transportation route are located much farther than 5.0 mm/s m from the center line of the 
closest traffic lane, it is unlikely that buildings along the route would ever experience vibrations that even 
approach the recommended maximum for “ruins and ancient monuments,” much less the threshold at 
which architectural damage to “normal dwellings” might occur. Vibration velocity does depend on the 
road surface, and vibrations could be further minimized by filling potholes and cracks (CALTRANS 
2002). 

Although it is unlikely that the additional truck traffic would result in physical damage to historic 
buildings along the coal haul transportation route, there is perhaps a greater chance that it could adversely 
affect the integrity of setting, feeling, and association of the Panguitch Historic District, the Utah Heritage 
Highway 89/Mormon Pioneer Heritage Area, or both. In particular, the increased traffic could result in 
increases in noise, air pollutants, and traffic congestion in downtown Panguitch and along US-89, thereby 
adversely affecting the historic feeling of the area for residents and visitors; such impacts are considered 
in greater detail in the aesthetic resources, air resources, and traffic sections of this document. Portions of 
US-89 along the coal haul transportation route currently experience heavy truck traffic of between 720 
and 900 vehicles per day. As such, heavy truck traffic is part of the experience of the Panguitch Historic 
District and the Utah Heritage Highway 89, and the additional volume of 153 trucks per day would 
represent only an incremental increase against this baseline. In addition, mining is one of the historic uses 
of the region that was considered in establishing the region as a heritage area, and from this perspective 
coal truck traffic is not inconsistent with the heritage of the area. 

4.4.5.9 SUMMARY OF EFFECTS ON CULTURAL RESOURCES UNDER THE 
PROPOSED ACTION 

Under the Proposed Action, 75 NRHP-eligible archaeological sites would be completely or partially 
destroyed by surface mining on 1,750 acres, and four NRHP-eligible archaeological sites would be 
completely or partially destroyed by construction of centralized facilities on 36 acres. As many as two 
NRHP-eligible archaeological sites would be impacted by the relocation of KFO Route 116, and an 
estimated five NRHP-eligible sites would be impacted by the construction of dispersed facilities on 160 
acres out of 1,183 acres available for dispersed facility construction. The complete or partial destruction 
of archaeological sites under the Proposed Action are impacts that would not occur under the No Action 
Alternative because the No Action Alternative would not result in mining the tract. However, it is 
uncertain how many sites would be completely or partially destroyed when considering impacts from the 
current land uses discussed in the No Action Alternative.  

Mitigation for the loss of eligible archaeological sites would be the information about regional prehistory 
and history that would be gained from archaeological testing and data recovery to be conducted as 
stipulated in the PA. An unknown number of archaeological sites not identified during the cultural 
resources inventory for the tract (e.g., buried sites without surface manifestations) might be impacted by 
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pit disturbance, construction of centralized or dispersed facilities, or KFO Route 116 relocation, but such 
impacts would be mitigated by avoidance if possible (in the case of KFO Route 116) or through 
monitoring and possibly data recovery (if selected to be added to the sample of sites for data recovery). At 
present, one NRHP-eligible archaeological site has been identified within the 613 surface acres that are 
susceptible to subsidence from underground mining that would occur under the 200-foot overburden 
removal scenario, and the specific method of underground mining to be adopted is unknown. Thus, the 
effects of subsidence on archaeological sites cannot be evaluated quantitatively, although there is some 
chance that they could occur.  

Sites that are not directly impacted by surface mining or facilities construction would be subject to a 
greater degree of threat for vandalism, looting, or unintentional destruction due to an increased human 
presence in the area. Native American TCPs, which include natural features as well as archaeological 
sites, would be subject to adverse effects to their integrity of setting, feeling, and association due to 
visual, auditory, and other atmospheric impacts from mining activity. Although not quantifiable, these 
impacts would be a major concern for the tribes that would be consulted.  

The incremental increase in truck traffic through the Panguitch Historic District and along the Utah 
Heritage Highway 89 that would occur under the Proposed Action would likely not cause physical 
damage to historic buildings along the route. However, it likely would have some adverse effect on the 
integrity of setting, feeling, and association of these resources. 

4.4.6 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Under Alternative C, total projected surface disturbance would occur on 1,662 acres. The number of 
archaeological sites impacted by surface mining would be 83, of which 69 are eligible for the NRHP 
(compared to 75 NRHP-eligible sites affected by surface mining under the Proposed Action). Based on 
assumptions described for Alternative C in Section 4.1, the number of sites affected by the relocation of 
KFO Route 116 would be reduced from a maximum of four to a maximum of three, of which two are 
eligible for the NRHP (the same maximum number of NRHP-eligible sites affected by road relocation 
under the Proposed Action). The number of sites that would be located either partially or wholly in the 
area available for construction of dispersed facilities under Alternative C would be reduced from 45 to 43, 
of which 34 (rather than 35) are eligible for the NRHP. Applying the same percentage used to estimate 
impacts from dispersed facilities under the Proposed Action (13.5%), it can be estimated that the number 
of sites affected by dispersed facilities would not differ appreciably from the Proposed Action—that is, 
six sites would be affected, including five that are NRHP eligible. Impacts from underground mining and 
centralized facility construction would be the same as those described for the Proposed Action. Effects of 
increased human activity in the tract (e.g., increased threat of looting through increased access), other 
indirect effects (e.g., effects on the setting and feeling of TCPs), and effects from coal truck traffic would 
be reduced in proportion to a reduction in mine life from 25 to 21 years. Impacts from surface mining, 
facilities construction, and road relocation activities to sites not previously identified during cultural 
resource inventories would be reduced roughly in proportion to the reduction in total surface disturbance 
from 1,993 acres to 1,662 acres. Alternative C would increase the complete or partial destruction of 
archaeological sites on the tract compared to the No Action Alternative because no mining would occur 
on the tract under No Action. However, it is not known how many sites would be completely or partially 
destroyed when considering impacts from the current land uses discussed for the No Action Alternative. 
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4.4.7 Alternative K1: Reduced Tract Acreage 
Under Alternative K1, total projected surface disturbance would occur on 1,012 acres. The number of 
archaeological sites impacted by surface mining would be 40, of which 29 are eligible for the NRHP 
(compared to 75 NRHP-eligible sites affected by surface mining under the Proposed Action). Based on 
assumptions described for Alternative K1 in Section 4.1, three sites would be affected by the relocation of 
KFO Route 116, of which two sites are NRHP-eligible. The number of sites that would be located either 
partially or wholly in the area available for construction of dispersed facilities under Alternative K1 
would be 38. Applying the same percentage used to estimate impacts from dispersed facilities under the 
Proposed Action (13.5%), it can be estimated that five sites would be affected by dispersed facilities, of 
which four are NRHP-eligible. Impacts from underground mining and centralized facility construction 
would be the same as those described for the Proposed Action. Effects of increased human activity in the 
tract (e.g., increased threat of looting through increased access), other indirect effects (e.g., effects on the 
setting and feeling of TCPs), and effects from coal truck traffic would be reduced in proportion to a 
reduction in mine life from 25 to 16 years. Impacts from surface mining, facilities construction, and road 
relocation activities to sites not previously identified during cultural resource inventories would be 
reduced roughly in proportion to the reduction in total surface disturbance from 1,993 acres to 1,012 
acres. Alternative K1 would increase the complete or partial destruction of archaeological sites on the 
tract compared to the No Action Alternative because no mining would occur on the tract under No 
Action. However, it is not known how many sites would be completely or partially destroyed when 
considering impacts from the current land uses discussed for the No Action Alternative. 

4.4.8 Potential Mitigation Measures 
Mitigation measures would consist of a combination of avoidance, monitoring, and conducting 
archaeological testing and, if warranted, data recovery at sites that would be affected by the Proposed 
Action as stipulated in the tract’s PA. The PA stipulates that an HPTP that addresses adverse effects to 
NRHP-eligible properties would be prepared before mining activities start. Effects to prehistoric and 
historic archaeological sites, historic architecture, and TCPs would all be considered in the HPTP. 
Mitigation of adverse effects to prehistoric or historic archaeological properties would be conducted in 
phases. Phase I mitigation would include archaeological testing of NRHP-eligible and unevaluated sites to 
determine the potential for each site to provide necessary information to address relevant local and 
regional research issues. Phase II mitigation would involve data recovery excavation at those sites 
identified during Phase I mitigation to contain data relevant to local and regional research issues. Also as 
stipulated in the PA, the HPTP would include a Native American Graves Protection and Repatriation Act 
plan of action, an inadvertent discoveries plan, and a monitoring plan. 

Employee education regarding the treatment of cultural resources and the restriction on access to inactive 
mining areas could also be included as a potential mitigation measure when managing cultural resources. 

4.4.9 Unavoidable Adverse Impacts 
Unavoidable impacts, or impacts that exist even after mitigation measures have been taken, would 
principally manifest through the destruction of all cultural resources in areas targeted for surface mine pit 
disturbance. For previously identified sites that are included in the sample of sites to be excavated, even 
though impacts would be mitigated through the collection of information about the prehistory and history 
of the area, materials from those sites would forever be removed from their original context. Unavoidable 
damage to cultural resources could also occur if resources not identified during surveys are affected 
during ground disturbance, despite the implementation of a monitoring plan for mitigation purposes. 
Unavoidable loss of cultural resources due to nonrecognition, lack of information and documentation, 
increased erosion, and inadvertent damage or use could also occur. 
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4.4.10 Short-Term Uses versus Long-Term Productivity 
Cultural resources that are wholly eliminated due to short-term uses such as scientific data recovery 
efforts and data recovery supporting surface-disturbing activities would no longer be available for further 
study. Therefore, the long-term productivity of the resources (e.g., their ability to provide additional data) 
is also reduced. Short-term uses comprising the actual mining of coal would have the combined effect of 
destroying sites as well as increasing threats (such as looting) to sites outside of the actual disturbance 
areas through increased traffic and public access. Those sites not affected by looting during the active life 
of the mine may still have some reduced long-term productivity through continued looting or inadvertent 
destruction as a result of increased access to the region. Natural forces such as erosion would also 
continue to affect cultural resources, and it is likely that these resources would suffer deterioration and 
loss of data as a result. 

4.4.11 Irreversible and Irretrievable Commitments of Resources 
The implementation of laws that protect cultural resources would provide mitigation of impacts from 
permitted activities. However, the development of a surface coal mine would impact a large number of 
sites. Such a large number of NRHP-eligible sites would make mitigation through full data recovery an 
impractical solution for every resource, and a testing strategy in advance of data recovery would 
consequently be implemented, as stipulated in the PA. For sites that are excavated, even though data 
would be recovered through scientific research, excavation and subsequent destruction through mining 
activities would result in an irreversible commitment of resources. 

Several irretrievable commitments of resources would also occur. During the active lifetime of the mine, 
cultural resources not otherwise impacted by direct mining effects would be under increasing threat of 
looting for a period of time. In addition, cultural resources in the tract would not be available to Native 
Americans for traditional uses or to scholars for research purposes for a period of time. The loss of 
integrity of setting and feeling that the Panguitch Historic District and the Utah Heritage Highway 
89/Mormon Pioneer Heritage Area would experience during transportation of coal to markets would also 
constitute an irretrievable commitment of resources. Because these impacts would be temporary, lasting 
only for the life of the mine, they would be irretrievable rather than irreversible. 
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4.5 Fire Management 
This section discusses the impacts of the Proposed Action and alternatives as described in Chapter 2 on 
FRCC acreages in the Alton Coal Tract. Impacts would vary by alternative and would depend on specific 
actions that could directly or indirectly reduce or contribute to fuels loading or increase or decrease the 
risks of wildland fire. 

4.5.1 Regulatory Framework  
Although no specific regulations or additional design features are in place for fire activities, the successful 
bidder would follow internal protocol and BLM BMPs to reduce and mitigate fire risk. 

4.5.2 Impact Indicators and Thresholds 
Acres of surface disturbance in vegetation communities in each FRCC would be used as the primary 
indicator of impacts from implementation of the alternatives. Surface disturbance would mainly be 
incurred by minerals development and by the construction of facilities and roads as planned under the 
action alternatives.  

FRCCs are categories that describe the degree of departure of vegetation communities from the central 
tendency of reference ecosystems (see Section 3.5.3.1 in Chapter 3). Central tendency is a composite 
estimate of fuel composition, fire severity and frequency, and other characteristics of an ecosystem. There 
are three FRCC categories: FRCC 1 consists of areas having no to low departure from reference 
communities, FRCC 2 consists of areas with moderate departure, and FRCC 3 consists of areas with high 
departure (Hann et al. 2001). These departures are largely caused by changes to vegetation structure and 
composition through improper grazing, fire suppression, and exotic annual weed invasion. In the tract, 
99.7% of all the vegetation types (excluding open water and acres of roads) are in FRCC 2 and FRCC 3 
(see Map 3.9).  

A secondary indicator of impacts to fire regimes in the tract would be the construction and presence of 
new roads. Because of the potential for vehicle traffic to start wildfires, increased travel in the tract could 
lead to a greater risk of human-caused wildfires. Also, increased machinery operation during construction 
of facilities could lead to a greater wildfire risk. Acres of land designated for facilities construction would 
also be a secondary indicator of impacts to fire regimes in the tract. 

4.5.3 Analysis Assumptions 
Lightning accounts for 78% of all fires in the KFO area. Human activity such as careless smoking, 
vehicle exhaust, sparks from machinery or vehicles, escaped agricultural burning, and unattended 
campfires accounts for the remaining 22% (BLM 2004). However, alterations to vegetation community 
structure and composition that create conditions for frequent wildfires are, to some extent, all a result of 
human activity. Regardless of the initial cause of the fire, wildfires in unreclaimed disturbed areas (i.e., 
FRCC 2 and 3) tend to occur more frequently and cause more damage than wildfires in natural or 
reference conditions (BLM 2004). For the purposes of this analysis, vegetation disturbance and FRCC 
rating would be considered the most important factors in determining wildfire risk, although risk due to 
new road and facilities construction is also discussed. 

For this analysis, it is assumed that post-operational revegetation would be successful and that revegetated 
vegetation communities would be less susceptible to wildfires than they are currently. Under both of the 
action alternatives, approximately 43% of pinyon-juniper communities in the tract would be cleared for 
mine or facilities construction (see Section 4.15). Because all pinyon-juniper communities in the tract are 
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considered to be a result of invasive plant encroachment, these areas would not be restored to current 
vegetation community structures post-operation but would be revegetated with sagebrush and perennial 
grassland species. Permanent removal of 43% of the vegetation in these communities would greatly 
reduce the overall fuel load in the tract. It is possible that the FRCC rating would be improved following 
revegetation, and the risk of catastrophic wildfires in the tract would be reduced in the long term. 

It is also assumed that revegetated areas would only be subject to minimal, long-term invasive, annual 
weed species encroachment. This assumption is based on agency objectives for reclamation and on the 
relatively small amounts of invasive annual weed species observed in past revegetation projects in the 
area (Reese 2008).  

Preventive standard operating procedure (SOPs) would be followed during all mine operations to 
minimize risk of equipment-started fires. 

4.5.4 Actions that Would Cause Change to Existing Fire Conditions  
Clearing of vegetation for mines, roads, and facilities would create a short-term reduction in fuel loading 
and fire frequency. There would be less risk of wildfires prior to reclamation, when these areas are not 
occupied with vegetation. These cleared areas would also act as firebreaks between vegetated areas. 
Increased vehicle traffic to and from mining operations would result in an increased risk of vehicle-
caused ignitions that could start wildfires. However, new roads would also provide better access for 
firefighters in the case of a wildfire.  

Because 99.7% of land in the tract is classified as FRCC 3, restoration of native vegetation communities 
would be expected to improve vegetation community quality and fire regime classifications. If the 
revegetation of vegetation communities at the completion of mining activities is successful, it could shift 
the lands’ FRCC rating from high to low levels of departure from central tendencies of reference 
ecosystems. 

All action alternatives analyzed would be compliant with the Southern Utah Support Area Fire 
Management Plan (BLM 2005c). Thus, leasing the tract, mining activities on the tract, and coal hauling 
along the reasonably foreseeable coal haul transportation route would not affect the BLM’s ability to 
conduct prescribed burning to reduce threats of wildfire. 

Impacts of actions under each alternative are discussed in the following sections. 

4.5.4.1 ALTERNATIVE A: NO ACTION 

Under the No Action Alternative, ACD’s application to lease the coal included in the tract under the 
Proposed Action or Alternative C would not be approved, the tract would not be offered for competitive 
lease sale, and the coal included in the tract would not be mined. 

No coal-mining activities or infrastructure development would occur under the No Action Alternative on 
the tract. Likewise, no acres of vegetation communities would be disturbed by these activities, and no 
change in the FRCC rating would result. Furthermore, no acres in the tract would be revegetated or have 
the potential to decrease in FRCC rating as a function of mining.  

Management of vegetation on BLM-administered lands in the tract would continue at the discretion of the 
BLM under the KFO RMP. These treatments are generally used to restore sagebrush grasslands that have 
been invaded by pinyon-juniper woodland for ecosystem restoration and watershed health. In the short 
term, vegetation treatments could increase the risk of invasion by noxious weeds and invasive species by 
vegetation removal and ground disturbance. Under the No Action Alternative, the removal of pinyon-
juniper woodlands would reduce fuel loads in the tract. However, the approximate percentage of tract to 
be treated under the No Action Alternative in the short and long term is not known at this time. 
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Implementing general treatment design features such as 1) using prescribed burning in lieu of mechanical 
treatment when deemed suitable, 2) evaluating treatment sites for soil suitability and stability prior to 
manipulation, and 3) excluding livestock from all treatment areas until seedlings are established would 
help facilitate reestablishment of vegetation communities. Using desired species of grasses, forbs, and 
browse in the rehabilitation and reseeding of treated areas would facilitate vegetation reestablishment and 
avoid creating single-species communities. 

Vegetation treatments, if successful, would have long-term benefits to the ecology of the area by 
removing undesired species, increasing species diversity and age class of certain communities, improving 
vegetation composition and structure, increasing overall vegetation cover, and improving FRCC rating. 
This could result in healthier woodlands, upland communities, and riparian areas that are more capable of 
retaining moisture and nutrients and resisting disease, invasive species, drought, fire, and other natural 
disturbances and/or stressors.  

4.5.4.2 ALTERNATIVE B: PROPOSED ACTION 

Under the Proposed Action, the tract would be offered for lease at a sealed-bid, competitive lease sale 
subject to standard and special lease stipulations developed for the tract. The boundaries of the tract under 
the Proposed Action (see Map 1.2) would be reasonably consistent with the tract reconfiguration 
completed by the BLM after ACD’s original LBA submittal (see Map 2.7).  

4.5.4.2.1 Vegetation Removal 

Approximately 1,733 acres of surface disturbance in vegetation communities would result from surface-
mining operations (pit disturbance) under the Proposed Action. Centralized facilities associated with 
mining activities on the tract would remove approximately 36 acres of vegetation on BLM-administered 
land in the tract’s no-coal zone (areas outside of pit disturbance boundaries) (see Map 1.2). Other 
dispersed facilities would result in approximately 160 acres of vegetation removal. Relocation of KFO 
Route 116 in the tract would also remove approximately 47 acres of vegetation. This leads to 
approximately 1,975 acres of vegetation removed due to mining and facilities construction. This is 55% 
of the vegetation in the tract.  

Under the management objectives described in Chapter 2, this entire acreage (1,975 acres) would be 
revegetated with suitable native and non-native species. Invasive annual grasses such as cheatgrass would 
be suppressed. This could lead to an improved FRCC rating on these revegetated areas due to the 
suppression of cheatgrass and the return of the vegetation community to one with a fire regime of less 
frequent and lower intensity fires. 

Under the Proposed Action, as well as all other action alternatives, Block Sa (186.2 acres) would not be 
mined and the lessee would apply pre-mining vegetation treatments to the block. The proposed vegetation 
treatments would break up continuous fuels and reduce the risk of wildfire entering sensitive sagebrush 
areas. These enhancements would help create a variety of age classes of sagebrush and would reduce the 
potential for high-intensity fire. Removing and/or thinning pinyon-juniper in a mosaic pattern would also 
break up continuous fuels and reduce the risk of a high-intensity wildfire. Because there is a greater risk 
of conversion of shrublands to annual grasslands under a high-intensity fire, managed vegetation 
treatments would reduce the likelihood of cheatgrass invasion and help native grasses and forbs persist 
long term. 
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4.5.4.2.2 Wildfire Risk Due to Increased Access to Tract and Construction of 
Facilities 

Under the Proposed Action, approximately 6.5 miles of new roads would be constructed due to the 
relocation of KFO Route 116. This increase in new road, when compared to the No Action Alternative, 
would result in an increased risk of human-caused wildfires from construction activities. 

The construction of centralized and dispersed facilities on 196 acres under the Proposed Action could lead 
to an increased risk of human-caused wildfires from construction activities in undisturbed vegetation on 
and adjacent to the tract as compared with the No Action Alternative, where no facilities would be 
constructed.  

The Western Utah RWPP does not consider the town of Alton as a state-identified community at risk of 
wildfire. However, the RWPP does identify WUI areas immediately west of the town, along the length of 
US-89, as well as the Spencer Bench, Spencer Cliff Estates, and Stout Canyon area. The RWPP risk 
assessment identifies a high wildfire risk in these areas (FCAOG 2007b), which include portions of the 
coal haul transportation route. 

4.5.4.2.3 Wildfire Risk Due to Increased Vehicle Trips 

Increased movement to and from the tract by construction equipment and coal haul trucks would increase 
the risk of fuel leakage and/or sparking that could lead to wildfires in the tract and adjacent transportation 
corridors. An estimated 153 coal haul vehicle round-trips per day are expected under the Proposed 
Action.  

The number of projected employee vehicle trips is expected to increase under this alternative as compared 
to the No Action Alternative. These trips would also lead to increased wildfire risk due to fuel leakages 
and sparking.  

The risk of spontaneous combustion of coal in haul trucks, coal storage piles, refuse piles, and exposed 
coal faces would also increase as a result of mining activities. Under the DOGM’s coal-mine permitting 
application requirements (Rule R645-301), the successful bidder would be required to follow all 
regulations regarding fire prevention and response. 

4.5.4.3 ALTERNATIVE C: REDUCED TRACT ACREAGE AND SEASONAL 
RESTRICTIONS 

Under Alternative C, the tract would be modified to exclude Block NW of the tract near the town of Alton 
(see Map 2.2). Furthermore, certain mining activities in Block S would be subject to seasonal restrictions 
to reduce impacts to the local sage-grouse population. The boundaries of the modified tract would be 
reasonably consistent with the configuration shown in Map 2.2. 

4.5.4.3.1 Vegetation Removal 

Approximately 1,443 acres of surface disturbance in vegetation communities would result from surface-
mining operations (pit disturbance) under Alternative C. Centralized facilities associated with mining 
activities on the tract would remove approximately 36 acres of vegetation on BLM-administered land (see 
Map 2.2). Other dispersed facilities would result in approximately 135 acres of vegetation removal. 
Relocation of KFO Route 116 in the tract would also remove approximately 36 acres of vegetation. This 
leads to 1,650 acres of vegetation that would be removed due to mining and facilities construction. This is 
52% of the vegetation in the tract.  
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Under the management objectives described in Chapter 2, this entire acreage (1,650 acres) would be 
revegetated with suitable native and non-native species. Invasive annual grasses such as cheatgrass would 
be suppressed. This could lead to an improved FRCC rating on these revegetated areas due to the 
suppression of cheatgrass and the return of the vegetation community to one with a fire regime of less 
frequent and lower intensity fires. 

4.5.4.3.2 Wildfire Risk Due to Increased Access to Tract and Construction of 
Facilities 

Under Alternative C, approximately 4.6 miles of new roads would be constructed due to the relocation of 
KFO Route 116. This increase in new roads, when compared to the No Action Alternative, would result 
in an increased risk of human-caused wildfires from construction activities. 

The construction of centralized and dispersed facilities on 171 acres under Alternative C would lead to an 
increased risk of human-caused wildfires from construction activities in undisturbed vegetation on and 
adjacent to the tract when compared to the No Action Alternative, where no facilities would be 
constructed.  

4.5.4.3.3 Wildfire Risk Due to Increased Vehicle Trips  

Increased movement to and from the tract by construction equipment and coal haul trucks would increase 
the risk of fuel leakage and/or sparking that could lead to wildfires in the tract and adjacent transportation 
corridors. An estimated 153 coal haul vehicle round-trips per day are expected under Alternative C.  

The number of projected employee vehicle trips would be greater than under the No Action Alternative 
and the same as the Proposed Action; however, the number of trips would last for 21 years as opposed to 
25 under the Proposed Action. These trips would also lead to increased wildfire risk due to fuel leakages 
and sparking.  

4.5.4.4 ALTERNATIVE K1: REDUCED TRACT ACREAGE 

Under Alternative K1, the tract would be modified to exclude Block NW of the tract near the town of 
Alton and Block S (see Map 2.3). 

4.5.4.4.1 Vegetation Removal 

Approximately 861 acres of surface disturbance in vegetation communities would result from surface-
mining operations (pit disturbance) under Alternative K1. Centralized facilities associated with mining 
activities on the tract would remove approximately 36 acres of vegetation on BLM-administered land (see 
Map 2.3). Other dispersed facilities would result in approximately 92 acres of vegetation removal. 
Relocation of KFO Route 116 in the tract would also remove approximately 16 acres of vegetation. This 
leads to 1,005 acres of vegetation that would be removed due to mining and facilities construction. This is 
48% of the vegetation in the tract.  

Under the management objectives described in Chapter 2, this entire acreage (1,005 acres) would be 
revegetated with suitable native and non-native species. Invasive annual grasses such as cheatgrass would 
be suppressed. This could lead to an improved FRCC rating on these revegetated areas due to the 
suppression of cheatgrass and the return of the vegetation community to one with a fire regime of less 
frequent and lower intensity fires. 
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4.5.4.4.2 Wildfire Risk Due to Increased Access to Tract and Construction of 
Facilities 

Under Alternative K1, approximately 2 miles of new roads would be constructed due to the relocation of 
KFO Route 116. This increase in new roads, when compared to the No Action Alternative, would result 
in an increased risk of human-caused wildfires from construction activities. 

The construction of centralized and dispersed facilities on 128 acres under Alternative K1 would lead to 
an increased risk of human-caused wildfires from construction activities in undisturbed vegetation on and 
adjacent to the tract when compared to the No Action Alternative, where no facilities would be 
constructed.  

4.5.4.4.3 Wildfire Risk Due to Increased Vehicle Trips  

Increased movement to and from the tract by construction equipment and coal haul trucks would increase 
the risk of fuel leakage and/or sparking that could lead to wildfires in the tract and adjacent transportation 
corridors. An estimated 153 coal haul vehicle round-trips per day are expected under Alternative K1.  

The number of projected employee vehicle trips would be greater than under the No Action Alternative 
and the same as the Proposed Action; however, the number of trips would last for 16 years as opposed to 
25 under the Proposed Action. These trips would also lead to increased wildfire risk due to fuel leakages 
and sparking. 

4.5.5 Potential Mitigation Measures 
No potential mitigation measures are proposed for fire management.  

4.5.6 Unavoidable Adverse Impacts 
The risk of wildfire ignition would be an unavoidable impact under the Proposed Action, Alternative C, 
and Alternative K1. Restoration of native vegetation communities would be expected to improve 
vegetation community quality and fire regime classifications.  

4.5.7 Short-term Uses versus Long-term Productivity 
In the short term, areas cleared of vegetation for construction of mined areas, facilities, or roads would be 
removed from FRCC rating. These areas would serve as firebreaks in the event of wildfires in adjacent 
areas. At the completion of mining activities, these areas would be revegetated under the mitigation 
measures set out in Chapter 2. Revegetation has the potential to improve the tract’s FRCC ratings. In the 
long term, the revegetation of 1,975 acres of land (55.6%) under the Proposed Action, 1,650 acres of land 
(52.2%) under Alternative C, and 1,005 acres of land under Alternative K1 would remove a large area of 
land from this high FRCC rating and therefore help this area move toward a more natural fire regime. 

4.5.8 Irreversible and Irretrievable Commitments of Resources 
The protective measures detailed in Chapter 2 require the reclamation of disturbed areas following the 
completion of mining. Because vegetation resources would be restored or rehabilitated after the proposed 
disturbance and/or development, there would be no anticipated irreversible impacts on native vegetation 
resources or fire regimes associated with the management decisions proposed for the tract. However, 
there would be irretrievable impacts associated with the surface-disturbing activities proposed throughout 
the planning area. Any native, fire-resistant vegetation that would be removed or disturbed would be an 
irretrievable loss until successful restoration took place. 
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4.6 Geology and Minerals  
The analysis area for geology and minerals is primarily the Alton Coal Tract under all action alternatives. 
However, the area north and northeast of the tract’s underground mining portion of mining block C, 
extending 405 feet beyond the tract boundaries (an area of approximately 166 acres outside the tract 
boundary), is also included (Map 4.5). This area is within what is known as the “angle of draw” or “angle 
of influence” (hereafter referred to as the angle of influence) for the underground mine portion of the 
tract. The angle of influence defines the extent of the surface area affected by ground movement that 
occurs as a result of removing coal from an underground mine where overlying rock layers are no longer 
supported by underlying coal removed during mining. Above the mine workings of an underground mine, 
rock movements occur vertically and at angles projected away from the mined-out area (Pennsylvania 
Department of Environmental Protection 2008). The angle of influence varies from approximately 8°–45° 
depending on the coal field (Bell et al. 2006). This analysis assumes that the angle of influence in this 
portion of the Alton Coal Field is a maximum of approximately 30°. This is the angle of influence 
presumed by the DOGM to be the maximum angle in the permitting process unless the permit applicant 
can demonstrate, and the DOGM can determine, that a site-specific angle of influence would be more 
appropriate (DOGM 2008). Assuming 1) a 30° angle of influence (as stated), 2) that the overburden depth 
at the tract boundary is approximately 700 feet, and 3) that the land surface extending beyond the tract 
boundary is flat, approximately 405 feet of land surface (or approximately 166 total acres) beyond the 
north and northeastern edge of the tract (as mentioned above) would be affected by underground mining 
operations in the tract (see Figure 4.6.1 for an illustration of the angle of influence and an explanation of 
calculations). 

4.6.1 Regulatory Framework  

4.6.1.1 FEDERAL REGULATIONS 
• The MLA authorizes and governs the leasing of public lands for developing coal, petroleum, 

natural gas, and other hydrocarbons, phosphates, and sodium in the United States.  
• The Materials Act of 1947 authorizes the United States government to sell minerals to common 

varieties of sand, stone, gravel, pumice, pumicite, cinders, and clay. 
• FLPMA requires that public lands be managed in a manner that will protect scientific, 

environmental, air and atmospheric, and water resource values. It also requires land use plans to 
be in compliance with applicable pollution control laws, including state and federal air, water, 
and other pollution standards. 

4.6.1.2 STATE REGULATIONS 
• The Coal Mining Reclamation Act of 1979: Utah Rule R645 provides provisions pertaining to the 

effects of coal mining and reclamation operations and pertaining to coal exploration. 
• Coal Mining and Reclamation; UAC 40-10 assures that surface coal mine operations are 

conducted to protect the environment, that reclamation of mine lands occurs promptly, and that 
mining operations are not conducted where reclamation is not economically or technologically 
feasible. 

• The DOGM requires the identification of unsuitable overburden materials and selectively placing, 
mixing chemically, or mixing physically this material to minimize adverse effects to vegetation or 
groundwater. 

• The DOGM requires analysis before mining to detect unsuitable overburden. 
• The DOGM requires that topography be restored to AOC. 
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4.6.2  Alternative A: No Action 
Under the No Action Alternative, the BLM would not issue a lease for coal in the Alton Coal Tract. 
Therefore, the geomorphological surface features, subsurface stratigraphy, and chemical and physical 
characteristics of the area would not change as a function of coal mining. The current land uses in the 
tract, which consist of recreation, livestock grazing, and vegetation treatments, would continue in a 
similar manner to current conditions. Their impacts to the area’s geomorphology would remain similar to 
current conditions. The BLM’s current management of burnt shale, gravel, fluid materials, and locatable 
minerals in and adjacent to the Alton Coal Tract would also remain unchanged as a function of coal 
mining. 

4.6.3 Alternative B: Proposed Action 
Under the Proposed Action, the BLM would hold a competitive lease sale for some 49 million tons of coal in 
the Alton Coal Tract. Under this alternative, the tract includes approximately 3,576 surface acres, roughly 
1,296 acres of which are private surface and 2,280 acres of which are federal surface. All coal resources 
contained in the tract are federally owned. Approximately 1,132 acres of the tract under the Proposed Action 
do not contain coal (the tract’s no-coal zone). Under the Proposed Action, approximately 1,993 surface acres 
would be disturbed. Of this total acreage, approximately 1,750 acres would be disturbed from pit disturbance 
(active mining operations), 36 acres would be disturbed for centralized facilities, 160 acres would be disturbed 
for dispersed facilities, and 47 acres would be disturbed to temporarily relocate KFO Route 116. Additionally, 
subsidence disturbance could occur over approximately 613 acres of the underground mining area and 
approximately 166 acres outside the tract boundary but within the assumed angle of influence.  
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Figure 4.6.1. Angle of influence for underground mining (modified from Bell et al. 2006:91).  

Note: The length of the land surface affected by underground mining operations, assuming that the surface is flat, was determined using the tangent 
function (tan A = o / a). Because the assumed angle of influence (A = 30˚) and the assumed length of the adjacent side or the overburden depth (a = 
700′) are available, the length of the opposite side (o) or the land surface affected by underground mining operations was calculated by putting the 
known numbers into the function to solve for the length of the opposite side equaling 404.13′.  

4.6.3.1 IMPACTS TO GEOLOGY, INCLUDING TOPOGRAPHY, PHYSIOGRAPHY, 
AND STRATIGRAPHY 

4.6.3.1.1 Impacts Due to Surface Mining  

The surface-mining operation would remove coal and return noncoal material back into the pit on an 
estimated 1,750 acres (pit disturbance) under the Proposed Action. The geology of the mine pit area 
would be permanently altered. The replaced overburden material would be similar to pre-mining 
lithologies; however, the physical characteristics of the material, including permeability and stratigraphy, 
would be altered through the placement of a mixture of sizes and rock types back into the mined-out pit. 
The removal and relocation of the overburden would create a blend of the original geologic units. The 
stratigraphy of the area would also be permanently altered by the removal of the coal layer itself, which is 
currently a component of the stratigraphic arrangement of rock layers in the tract. The geology underlying 
Bryce Canyon National Park would not be affected by surface or underground mining on the tract, 
because the tract is more than 10 miles away from the park. 
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Like the geology of the mine pit area, the topographical expression of the land surface would be 
permanently altered. The PMT would be determined during the DOGM permitting process, but in general 
terms the land would be returned to its AOC (unless a variance or exemption is granted by the DOGM). 
Alterations in final topography may be approved to improve wildlife habitat for species such as Greater 
Sage-Grouse, mule deer, and elk. Other alterations in final topography may be approved based on the 
desires of private surface owners. According to DOGM regulations and procedures, variances or 
exemptions granted by the DOGM to approve alterations in final topography must follow a process that 
includes the opportunity for public comment. The removal of the coal seam (approximately 15 feet thick) 
would not significantly alter the original elevation of the area following reclamation because overburden 
and topsoil (after excavation and replacement in the mined-out pit) swell by a factor of approximately 
30% (Powell 2008). This swelling would compensate for the coal seam’s removal. Although the replaced 
overburden and topsoil would settle slightly over time, the final ground surface elevation would not be 
significantly different from the tract’s original elevation (Table 4.6.1). 

Table 4.6.1. Calculation of Pre- and Post-mining Coal and Overburden Depths 

 Current Conditions 
(feet) 

Post Mining,  
Proposed Action 

(feet) 

Post Mining,  
Alternative C  

(feet) 

Post Mining, 
Alternative K1  

(feet) 

Overburden depth 
(approximate average) 

100  120  
(100 feet × 1.2 swell 

factor) 

120  
(100 feet × 1.2 swell 

factor) 

120  
(100 feet × 1.2 swell 

factor) 

Coal seam thickness 
(approximate average) 

15  0 0 0 

Total  115  120  120  120 

Reclamation would therefore result in the replacement of overburden and topsoil and the regrading to AOC (or 
a contour suitable for post-mining land use subject to the DOGM’s variance or exemption regulations and 
procedures), and may also include the forming of pits and valleys (gouging) on the surface. The outcome 
would be a gradual overall topography with moonlike surface microbasins of varying depth and width. The 
DOGM and BLM would approve the final gouge specifications as a function of growth medium properties. 

Under the Proposed Action, surface-mining impacts to geology as described above would be long term and 
adverse because the tract’s topography, physiography, and stratigraphy would be permanently altered after 
mining operations have ceased and after reclamation is complete. The key differences between the Proposed 
Action, Alternative C, Alternative K1, and the No Action Alternative are shown in Table 4.6.2. 
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Table 4.6.2. Comparison of Impacts under the No Action Alternative, the Proposed Action, Alternative C, and Alternative K1 

Resource Type Impact Type Alternative A  
(No Action) 

Alternative B  
(Proposed Action) 

Alternative C  
(Reduced Tract Acreage and 

Seasonal Restrictions) 

Alternative K1 (Reduced 
Tract Acreage) 

Topography, 
physiography,  
and stratigraphy 

Acres surface mining 0 1,750 1,454 869 

Acres underground mining 0 613 613 613 

Acres within the angle of influence 0 166 166 166 

Geologic hazards 
Fault hazard from underground 
mining 

No Yes Yes Yes 

Landslide risk Low Low Low Low 

Leasable mineral 
resources 

Production of coal  None 44,900,000 tons 38,100,000 tons 30,000,000 tons 

Impacts to fluid minerals None Decreased likelihood of removal 
due to mining activities 

Decreased likelihood of removal 
due to mining activities 

Decreased likelihood of 
removal due to mining 

activities 

Salable mineral 
resources 

Burial of burnt shale None Possible burial Possible burial Possible burial 

Burial of gravel None Possible burial Possible burial Possible burial 

Locatable mineral 
resources 

Damage or burial of septarian 
nodules 

None Possible damage or burial Possible damage or burial Possible damage or burial 

Underground coal 
fire 

Risk of spontaneous combustion None Low Low Low 
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4.6.3.1.2 Impacts Due to Underground Mining  

Assuming that surface mining would be feasible up to 200 feet of overburden removal, underground mining 
would occur beneath approximately 613 acres. Surface impacts from underground mining would generally be 
limited to the short-term placement of associated surface facilities and subsidence of the land above mined-out 
portions of the underground mine area and within the 30° angle of influence described above. At a minimum, 
underground mining operations on the tract would include building a portal, associated pad, and access route. 
The construction and placement of these facilities would typically require removing and stockpiling topsoil 
and overburden. However, because surface facilities for underground mining would be placed in areas 
previously surface mined, these impacts do not represent additional disturbances outside of those previously 
discussed. Upon completion of mining activities, just as with surface-mining operations, the facilities site 
would be reclaimed; facilities would be removed and the pit backfilled. 

As underground mining operations proceed, removal of the coal would cause subsidence on portions of the 
Alton Coal Tract overlying the area of coal removal. Subsidence would be in the form of troughs and/or 
sinkholes formed on the surface, depending in part on the underground mining method used. Overburden 
geological characteristics (the overall structure and strength of the materials contained in the overburden) 
also affect subsidence. Sinkholes can present a danger to recreational users and wildlife. Thus, if the tract is 
leased, a design feature would require the lessee to monitor the mined areas for sinkhole formation and to 
provide the DOGM and BLM notice of such formation within 24 hours. Sinkholes occur more commonly 
when room and pillar methods are used, whereas troughs are more typical of long-wall mining operations 
(Pennsylvania Department of Environmental Protection 2008). The maximum extent of subsidence is a 
function of the coal seam thickness removed and a (unit-less) subsidence factor that ranges from 0.1 to 0.9 
(Bell et al. 2006). Subsidence factors in the western United States range from 0.33 to 0.65 (Bell et al. 2006). 
To be conservative concerning potential impacts, this analysis assumes the higher of these values (0.65). 
Assuming that approximately 100% of the coal seam was removed (a conservative assumption for purposes 
of analysis), surface subsidence in the form of sinkholes and/or troughs directly above the area of coal 
removal would be up to approximately 9.75 feet. This is calculated by multiplying the thickness of the coal 
seam removed (15 feet) by the subsidence factor (0.65). In Utah, the effects of subsidence usually consist of 
surface cracks, general ground lowering, and cliff fracture or failure (Smith 2008). Based on the 30° angle 
of influence previously described, the effects of subsidence would extend approximately 405 feet beyond 
the north and northeastern edge of the tract (166 acres). A total of 779 acres including the 613 acres 
contained in the tract and the 166 outside of the tract boundary would be disturbed. Subsidence in this area 
would generally be less pronounced than in areas directly overlying those of coal removal (as illustrated in 
Figure 4.6.1), and would gradually taper toward the outside extent of this area. Surface impacts of 
underground mining as described would be permanent (long term) and adverse to the topography of the area 
because it would not be possible to resupport subsided areas. Impacts to stratigraphy from underground 
mining would also be permanent (long term) and adverse because the removal of the coal seam (a layer 
making up the stratigraphy of the area) and the lowering of subsided rock layers compared to surrounding 
rock layers that remain supported cannot be reversed. No mitigation measures for impacts to topography 
and/or stratigraphy are required by the DOGM. However, impacts to associated resources (e.g., water—
surface and groundwater—which is the resource most commonly impacted by subsidence) would be 
repaired in accordance with DOGM rules and regulations and federal lease terms and stipulations. 
Mechanisms and methods used to repair damage to resources vary depending on the nature of the damage 
and the resource (Burton 2008).  

Both surface and underground mining can pose risks to the health and safety of mine workers. These risks 
include injuries, illnesses, and even death. These risks can be exacerbated by things such as accidents, 
inadequate safety measures, inadequate training, and seismic activity. MSHA helps reduce these risks by 
developing and enforcing safety and health rules for all United States mines, and by providing technical, 
educational, and other types of assistance to mine operators. If the tract is leased, the lessee would be 
required to comply with all applicable MSHA rules and all other regulations related to mine safety. 
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4.6.3.2 IMPACTS RELATED TO GEOLOGIC HAZARDS 

4.6.3.2.1 Faults 

The area around the tract has been shown to experience seismic activity of low frequency, ranging from 
magnitudes of 1.0–3.6 on the Richter Scale. A magnitude 4.5 earthquake occurred on January 3, 2011, in the 
Tushar Mountains, approximately 8 miles northwest of Circleville, Utah (and approximately 70 miles 
north of the tract) (University of Utah 2011). A more recent earthquake of magnitude 3.6 occurred on 
February 11, 2012, approximately 2.4 miles northwest of Panguitch, Utah (and approximately 36 miles 
north of the tract) (University of Utah 2012). The probability of seismic events associated with any or all of 
the faults in the area (see Section 3.6) impacting mining and reclamation operations at the Alton Coal Tract is 
fairly low (DuRoss 2008). However, depending on the frequency and magnitude of seismic events and the 
stability of mine highwall construction, earthquakes could cause highwall failure (DuRoss 2008). Also, 
blasting activities would have the potential to initiate seismic activities on the tract. All highwalls and other 
mine-related structures would be required to comply with DOGM and MSHA safety regulations. Compliance 
with these regulations would limit or eliminate safety concerns with respect to seismic activity in the area.  

The tract is shown on the USGS National Seismic Hazard Maps (2008) as having a 2% probability of 
exceeding a peak horizontal acceleration of between 20% and 30% of the acceleration due to gravity. This is 
above the 10% of gravity that is often assumed to be the threshold for damage to weak construction, such as 
unreinforced masonry buildings (Pechmann 2008). Although these are not particularly high hazards, large 
earthquakes are possible throughout Utah. The hazard to workers and equipment in a mine from seismic events 
is highly dependent on local conditions. Where coal is exposed and under considerable pressure, small events 
may cause considerable spalling (breaking up into chips or fragments) and other damage. If mines are stable, 
they may not experience any damage from large events (Pechmann 2008). 

In many parts of Utah where mining is common, the seismic hazard from mining-induced seismic events 
can be greater than that from natural events (Pechmann 2008). The coal-mining process often induces 
seismic events due to subsidence, room collapse, and forces from the removal of coal and overburden. 
Seismicity associated with underground longwall mining of coal is strongly influenced by depth of cover, 
lithology of strata above and below the coal seam, and coal strength. Events ranging from 3.3 to 4.2 in 
magnitude have been observed at mines in the Wasatch Plateau–Book Cliffs region. Mining-induced 
events of up to magnitude 3.9 have been estimated as possible elsewhere in Utah (Arabasz et al. 2002), 
and would be possible under the Proposed Action.  

4.6.3.2.2 Landslides 

Landslide deposits are present at the Straight Cliffs/Tropic Shale contact (see Section 3.6). The deposits are 
located in a small portion of the tract’s northwestern-most corner (see Map 3.10). At this contact, 
sandstone blocks of the Straight Cliffs Formation have moved onto the Tropic Shale. This condition has 
been facilitated by the presence of perched groundwater that has created a broad area of hummocky 
topography at the base of and adjacent to the Straight Cliffs (at the east of the Alton Amphitheater). 
Because these hummocky areas tend to hold moisture and because seeps are common, the potential for 
landslides exists where the Straight Cliffs/Tropic Shale is at or near the surface (Tilton 2001). Furthermore, 
blasting activities on the tract can initiate landslides in this area of the tract. Therefore, landslide hazards 
exist under the Proposed Action for structures that are built on or next to landslide deposits.  
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4.6.3.3 IMPACTS TO MINERAL RESOURCES 

4.6.3.3.1 Leasable Minerals 

4.6.3.3.1.1 Coal  

The direct impact of the Proposed Action would be the production of up to approximately 44.9 million 
tons of recoverable coal from federal mineral reserves in the Alton Coal Tract over the 25-year life of the 
mine (2 million TPY of coal removal). This would represent the removal of approximately 4% of the total 
estimated recoverable coal reserves (1 billion tons) in the Alton Coal Field. Impacts to coal reserves 
would be permanent and adverse because coal resources extracted from the tract cannot be replaced, and 
extraction would result in a permanent depletion from the total coal reserve in the Alton Coal Field.  

4.6.3.3.1.2 Oil and Gas 

Under the Proposed Action, the primary impact on oil and gas resources would be their temporary 
unavailability for extraction due to coal mining (unless directionally drilled from beyond active coal-
mining areas). If oil and gas resources are currently present in geologic formations beneath the tract (well 
below the Smirl Coal Zone that would be mined), they would remain in these formations for the life of the 
mine or longer under the Proposed Action. 

Although coal-mining operations on the tract under the Proposed Action would not result in releases of 
oil and gas reserves, operations would cause the direct release of CH4 located in air pockets of the coal 
reserves (referred to as coalbed CH4). This CH4 is not currently considered recoverable; therefore, there 
would be no impact to commercial coalbed CH4 based on its current market conditions. However, a long-
term adverse impact to this resource would result because, once released, coalbed CH4 contained in the 
Smirl Coal Zone cannot be restored, and any potential for recovery would be lost.  

4.6.3.3.2 Salable Minerals 

4.6.3.3.2.1 Burnt Shale 

Because most of the burnt shale deposits in the tract have been or would be mined by the time a decision is 
made by the BLM on this EIS, direct impacts to burnt shale resources are unlikely. However, if mining 
operations expose burnt shale in the tract, they would likely be lost as economically recoverable resources due 
to mixing with other overburden during reclamation. If segregated from other overburden sufficiently, they 
may remain usable.  

Although most of the salable burnt shale deposits have been previously mined, there are other known, unmined 
deposits west of the tract. The BLM may need to resolve any conflicts that could arise if there is interest in this 
deposit in the future (such as the proposed access route to the site) that could interfere with burnt shale mining 
operations. Thus, the only impacts to burnt shale deposits beyond the tract would be more difficult access; the 
actual resource would not be adversely impacted or removed. Impacts to access and local economies are 
discussed in Section 3.8, Land Use and Access, and Section 3.12, Socioeconomics.  

4.6.3.3.2.2 Gravel 

Salable pediment gravels in the tract would be directly impacted under the Proposed Action due to mixing with 
other overburden following surface mining. It is not known how many areas of salable gravel are present in the 
tract; therefore, impacts to gravel are assumed to correspond to the total acreage that would be surface mined 
and uniformly spread over the entire area.  
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4.6.3.3.3 Locatable Minerals 

4.6.3.3.3.1 Septarian Nodules 

It is not known how common septarian nodules are in the tract, or if they are present in sufficient density 
to be economically viable for development. However, any nodules present at or near the surface in areas 
that would be surface mined would be at risk of burial during reclamation, and therefore may be less 
accessible for development. The nodules would not be removed and would therefore still be available as a 
resource, but their development would likely be less economically viable and their concentration in any 
area would likely be reduced.  

4.6.3.4 UNDERGROUND COAL FIRES 

The likelihood of spontaneous combustion and underground fires on the tract was assessed by the BLM Utah 
State Office in November 2010 using two points 1) the U.S. Bureau of Mines software program (now under 
the National Institute for Occupational Health and Safety [NIOSH]) and 2) historical data and coal history of 
the tract. This technical summary can be found in Alton LBA EIS – Coal Spontaneous Combustion (McKenzie 
2014), which is part of the administrative record for this EIS. 

Multiple runs of the NIOSH software resulted in a spontaneous combustion rating of “high” for the Smirl Coal 
Zone (the seam proposed for mining under all action alternatives). This indicates that the coal is highly 
susceptible to spontaneous combustion and rapid oxidation leading to smoke or open flames. However, 
historical reviews of the coal history prepared by Doelling and Graham (1972) and site visits have not shown 
any indication of past coal mine fires near the tract. In addition, past mining of the Smirl Coal Zone in and near 
the tract has occurred at very shallow depths with more exposure of the coal to atmospheric oxygen. These 
shallow mines have a higher potential for spontaneous combustion than the deeper underground mining that 
would occur under all action alternatives. The lack of evidence of fires at this site suggests that the risk is lower 
for the Alton Coal Tract than shown in the NIOSH results (McKenzie 2010). 

The BLM-required R2P2 would address the following: 
• The monitoring and prompt control of any coal fires in surface coal pits, spoil piles, and surface 

coal stockpiles. 
• Standard and, as necessary, enhanced monitoring of underground mine conditions to provide 

warning of possible mine fires (for both mine safety and environmental considerations). 
• The design of underground workings to provide necessary, minimum overburden cover prior to 

commencing full extraction mining techniques and to ensure first mining efforts do not lead to 
introduction of atmospheric oxygen along fractures and/or bedding planes unless the actual 
conditions show the coals are stable. 

The risk of underground coal fires as a result of spontaneous combustion would be the same under 
Alternatives C and K1. 

The potential impacts from underground coal fires would include the destruction of the affected areas; 
ignition of grass, brush, or forest fires; surface subsidence; and emission of toxic gases, such as CO, SO2, 
and CH4. 

4.6.4 Alternative C: Reduced Tract Acreage and Seasonal Restrictions 
Impacts to geology (topography, physiography, and stratigraphy), impacts related to geologic hazards, 
and impacts to mineral resources would be the same in nature under Alternative C, the Proposed Action, 
and Alternative K1. Impacts would vary between Alternative C, the Proposed Action, and Alternative K1 
in terms of the total amount of coal mined, the total amount of disturbed acres, and the life of the mine. 
The key differences between Alternative C, the Proposed Action, Alternative K1, and the No Action 
Alternative are shown in Table 4.6.2. 
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Under Alternative C, the BLM would hold a competitive lease sale for 38 million tons of federal, 
recoverable coal reserves (approximately 4% of the estimated one billion tons of recoverable coal 
reserves present in the Alton Coal Field, and 15% less than under the Proposed Action) in a modified 
tract; the tract would exclude Block NW under the Proposed Action. Mining operations under Alternative 
C would result in approximately 1,454 acres of disturbance from surface mining (14% less than under the 
Proposed Action), approximately 36 acres of disturbance for centralized facilities (the same as under the 
Proposed Action), approximately 135 acres of disturbance for dispersed facilities (16% less than under 
the Proposed Action), approximately 36 acres of disturbance for relocation of KFO Route 116 (24% less 
than under the Proposed Action), and approximately 779 acres (including the 613 acres in the tract) of 
surface disturbance from underground mining operations (the same as under the Proposed Action). The 
life of the mine under Alternative C would be approximately 21 years, or 16% less than under the 
Proposed Action. The no-coal zone under Alternative C would be approximately 1,034 acres. The suite of 
impacts associated with Alternative C would be smaller than that of the Proposed Action because the total 
acreage of the tract would be smaller.  

4.6.5 Alternative K1: Reduced Tract Acreage 
Impacts to geology (topography, physiography, and stratigraphy), impacts related to geologic hazards, 
and impacts to mineral resources would be the same in nature under Alternative K1, Alternative C, and 
the Proposed Action. Impacts would vary between Alternative K1, Alternative C, and the Proposed 
Action in terms of the total amount of coal mined, the total amount of disturbed acres, and the life of the 
mine. The key differences between Alternative K1, Alternative C, the Proposed Action, and the No 
Action Alternative are shown in Table 4.6.2. 

Under Alternative K1, the BLM would hold a competitive lease sale for 30 million tons of federal, 
recoverable coal reserves (approximately 3% of the estimated 1 billion tons of recoverable coal reserves 
present in the Alton Coal Field, and 33% less than under the Proposed Action and 21% less than under 
Alternative C) in a modified tract; the tract would exclude Block NW and Block S under Alternative K1. 
Mining operations under Alternative K1 would result in approximately 869 acres of disturbance from 
surface mining (50% less than under the Proposed Action and 40% less than under Alternative C), 
approximately 92 acres of disturbance for dispersed facilities (43% less than under the Proposed Action 
and 32% less than under Alternative C), approximately 16 acres of disturbance for relocation of KFO 
Route 116 (54% less than under Alternative C and 65% less than under the Proposed Action), and 
approximately 779 acres (including the 613 acres in the tract) of surface disturbance from underground 
mining operations. The life of the mine under Alternative K1 would be approximately 16 years, or 36% 
less than under the Proposed Action and 24% less than under Alternative C. The no-coal zone under 
Alternative K1 would be approximately 581 acres. The suite of impacts associated with Alternative K1 
would be smaller than that of the Proposed Action and Alternative C because the total acreage of the tract 
would be smaller. 

4.6.6 Potential Mitigation Measures 
The following mitigation measures could be used to reduce geologic hazards or impacts to geology and 
minerals associated with the implementation of the Proposed Action or Alternative C. 

• Consider the mine and reclamation plan sediment pond location in relation to geologic hazards to 
reduce the risk of failure in the event of a seismic event. This is addressed as part of the mine plan 
approval and mine permitting processes. 

• As required for the mine plan and the mine permitting and bonding, develop a regularly 
scheduled subsidence survey. 

• Segregate the deposits if mining operations expose economic burnt shale.  
• Segregate the deposits if mining operations expose economic gravel.  
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4.6.7 Unavoidable Adverse Impacts 
There would be no unavoidable adverse impacts under the No Action Alternative. Under the action 
alternatives, the following adverse impacts would be unavoidable (i.e., they could not be mitigated): 

• Mining operations would unavoidably remove between 42.3 and 44.9 million tons of coal from 
the tract. This coal would not be replaceable and mining operations would result in a permanent 
depletion of the coal reserves in the tract.  

• The topography, physiography, and stratigraphy of the tract would be permanently altered after 
mining operations ceased and reclamation was complete. 

• If and where full extraction mining is used, subsidence due to underground mining would adversely 
impact the topography of the area; it would not be possible to resupport subsided areas. Impacts to 
stratigraphy as a function of underground mining would also be unavoidable due to removal of the 
coal seam and the lowering of subsided rock layers compared to surrounding rock layers. 

• Coalbed CH4 contained in the Smirl Coal Zone would be released. 

4.6.8 Short-term Uses versus Long-term Productivity 
In the short term, the removal of between 30.0 and 44.9 million tons of recoverable coal would eliminate 
the future production of the Alton Coal Tract in this specific area. A defining characteristic of 
nonrenewable resources such as coal is that their use in the near-term eliminates their future use. 
However, the short-term use of the coal in the tract would not impact the long-term productivity of the 
remaining coal present in the Alton Coal Field.  

4.6.9 Irreversible and Irretrievable Commitments of Resources 
There would be no irretrievable impacts to geology and mineral resources under the Proposed Action, 
Alternative C, or Alternative K1. However, the following commitments of geological and mineral 
resources would be irreversible and could not be recovered under the action alternatives: 

• The topography, physiography, and stratigraphy of the tract would be permanently altered after 
mining operations ceased and reclamation was complete. 

• If and where full extraction mining is used, subsidence due to underground mining would 
adversely impact the topography of the area; it would not be possible to resupport subsided areas.  

• Impacts to stratigraphy from underground mining would also be irreversible due to production of 
the coal seam (a layer making up the stratigraphy of the area) and the lowering of subsided rock 
layers compared to surrounding rock layers. 

• If mining operations expose burnt shale in the tract, these resources would likely be lost as 
economically recoverable resources due to mixing with other overburden during reclamation. If 
segregated from other overburden sufficiently, they may remain usable but may be reduced in value. 

• Once released, coalbed CH4 reserves contained in the Smirl Coal Zone cannot be regained.  
• The production of up to approximately 30, 38, or 44.9 million tons of recoverable coal from 

federal mineral reserves in the Alton Coal Tract over the 16-, 21-, or 25-year life of the mine 
would be permanent and adverse because coal resources extracted from the tract cannot be 
replaced once mined, and extraction would result in a permanent depletion from the total coal 
reserve in the Alton Coal Field.  

• Without potential mitigation, pediment gravels, derived mostly from the erosion of the Tropic 
Shale, would be irreversibly mixed with other overburden following surface mining. 
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4.7 Hazardous Materials and Hazardous and Solid Waste 
Under the action alternatives, sources of hazardous materials on the Alton Coal Tract would include liquid 
wastes, fuels such as diesel fuel and gasoline (potentially containing benzene, toluene, xylene, methyl tert-
butyl, ether, and tetraethyl lead), coolants, antifreezes, lubricants such as motor oil and grease (potentially 
containing complex hydrocarbons and lithium compounds), paints, solvents, and solid wastes. Nonhazardous 
solid wastes would include floor sweepings, shop rags, lubricant containers, welding rod ends, metal shavings, 
worn tires, packing material, used filters, and office and food wastes. Solid wastes would include human waste 
from portable toilets and waste pumped from permanent toilets with sealed containment tanks.  

Hazardous and solid materials and their related impacts are assessed using the number of vehicles in use at the 
site, the number of vehicles refueling, and the number of vehicles transporting hazardous materials to and from 
the site. Impacts under the action alternatives would be minimal because solid and hazardous wastes would be 
controlled through SOP. In addition, management of hazardous materials, substances, and waste, in addition to 
nonhazardous solid waste practices (including storage, transportation, and spills) would be conducted on the 
tract according to the procedures listed in Section 2.3.2.7 and in compliance with 29 CFR 1910, 49 CFR 100–
185, 40 CFR 100–400, Comprehensive Environmental Response, Compensation, and Liability Act, Resource 
Conservation and Recovery Act, Superfund Amendments and Reauthorization Act, Toxic Substances Control 
Act, CWA, and other federal and state regulations and policies regarding hazardous materials management and 
solid waste management. Public land sites contaminated with hazardous and/or solid wastes would be 
reported, secured, and remediated according to applicable federal and state regulations and contingency plans 
(BLM 2008b). 

4.7.1 Regulatory Framework  
Minimizing the risks associated with hazardous materials is required by federal law (see Section 2.3.2.7 
and Table 2.6.1). The measures listed below would be common to both action alternatives and are also 
discussed in Chapter 2. The minimization of risks would require the application of safety precautions 
during their transport, use, storage, and disposal. As required by law, the following precautions would be 
implemented as mitigation and prevention of hazardous materials and liquids spills or leakages.  

• Used oil would be contained and recycled according to Utah Department of Environmental 
Quality Solid and Hazardous Waste Division guidelines. 

• Solid waste and sewage within permit boundaries would be disposed of according to approved 
plans. 

• All production, use, storage, transport, and disposal of hazardous waste would be in accordance 
with applicable existing or hereafter promulgated federal, state, and government requirements. 

• Emergency reporting requirements for releases of hazardous materials, as established in 
Comprehensive Environmental Response, Compensation, and Liability Act, as amended, would 
be complied with. 

• Files containing MSDS for all chemicals, compounds, and/or substances used during the course 
of mining would be maintained. 

The lessee would be expected to prepare and implement several plans and/or policies to ensure 
environmental protection from hazardous and extremely hazardous materials. These plans and/or policies 
would include the following: 

• Spill prevention control and countermeasure plans  
• Spill response plans  
• Inventories of hazardous chemical categories pursuant to Section 312 of the Superfund 

Amendments and Reauthorization Act, as amended  
• Emergency response plans 
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4.7.2 Alternative A: No Action 
Under the No Action Alternative, ACD’s application to lease the coal included in the tract would not be 
approved, the tract would not be offered for competitive lease sale, and the coal included in the tract 
would not be mined. 

No coal mining activities or infrastructure development would occur on the tract under the No Action 
Alternative, and therefore there would be no transportation, use, production, or risk of hazardous 
materials or hazardous and solid waste spills or leaks as a function of mining. Under the No Action 
Alternative, lands in the tract would continue to be managed in accordance with the KFO RMP. Land 
management in the tract currently includes livestock grazing, recreation (primarily OHV use and 
hunting), and vegetation treatments. These current uses could result in the introduction of fuel and 
lubricants to the tract. However, quantities would be minimal, largely resulting from minimal, dispersed 
use of the area by motorized recreationists and livestock grazing permittees accessing allotments by 
vehicle (generally truck or OHV). 

4.7.3 Alternative B: Proposed Action 
Mining activities under the Proposed Action would take place over approximately 25 years. Centralized 
facilities would occupy approximately 36 acres of land under this alternative. Another 160 acres would be 
used for construction of dispersed facilities, leading to 196 acres of constructed facilities. Under the 
Proposed Action, these acres would be subject to hazardous materials exposure for 25 years. However, 
adherence to SOPs and legal requirements would minimize or eliminate risks of hazardous material spills 
and contamination.  

Under the Proposed Action, an estimated 153 coal haul vehicle round-trips per day would occur on the 
reasonably foreseeable coal haul transportation route. In addition, service vehicle visits to the tract would 
supply the mine with diesel fuel, machine equipment, office supplies, and other necessary materials. 
Service vehicle visits would also remove solid waste from dumpsters, remove other nonsolid wastes (such 
as used motor oil), and would service portable toilets and permanent toilet sealed containment tanks. This 
increased movement to and from the tract by service vehicles and coal haul trucks has the potential to 
increase the risk of fuel leakage or solid waste spills in the tract and adjacent transportation corridors. 
Risks of fuel leakage and spills are associated with coal truck accidents, transportation during service, 
refueling of vehicles, and the maintenance of vehicles used on-site. Transportation during service 
operations on the tract would include delivery of diesel fuel and machine and equipment parts (daily or 
weekly), servicing of portable toilets (weekly or biweekly), servicing of permanent toilet facilities 
(monthly or bimonthly), and removal of waste oil (weekly or biweekly), as necessary. Maintenance and 
major oil changes for most moveable equipment would take place inside the maintenance shop, and used 
oil would be contained and disposed of or recycled in accordance with Utah Department of 
Environmental Quality Solid and Hazardous Waste Division guidelines. Accidental or inadvertent 
leakages from storage tanks would also be possible.  

If they are not contained and quickly cleaned up, leaks or spills of hazardous materials from the 
aforementioned activities would impact vegetation and wildlife by killing individuals and/or poisoning 
habitat resources or prey. Spills would also contaminate soil and water resources. Spilled fuel or other 
hazardous waste or materials could be transported through soils or water to aquifers or to surface waters 
in or outside of the tract, increasing the potential for both short-term and long-term adverse effects on 
vegetation, terrestrial and aquatic wildlife, and habitat quality in the tract. 
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4.7.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Impacts would be the same as those described under the Proposed Action with the following exceptions. 
Under Alternative C, the tract would be modified to exclude Block NW (see Map 2.2). The acreage of 
dispersed facilities constructed would be fewer than under the Proposed Action, and therefore the 
associated risks, such as fuel leakage and storage tank leakage, would be smaller under this alternative.  

Mining activities under this alternative would take place over approximately 21 years, which is three 
years shorter than under the Proposed Action. Centralized facilities would occupy approximately 36 acres 
of land under this alternative. Another 135 acres would be used for construction of dispersed facilities, 
leading to 170 acres of constructed facilities. Under Alternative C, adherence to SOPs and legal 
requirements would minimize or eliminate risks of hazardous material spills and contamination. 

4.7.5 Alternative K1: Reduced Tract Acreage 
Impacts under Alternative K1 would be the same as those described under the Proposed Action and 
Alternative C with the following exceptions presented here. Under Alternative K1, the tract would be 
modified to exclude Block NW and Block S (see Map 2.3). The acreage of dispersed facilities constructed 
would be fewer than under the Proposed Action and Alternative C, and therefore the associated risks, 
such as fuel leakage and storage tank leakage, would be smaller under this alternative.  

Mining activities under this alternative would take place over approximately 16 years, which is nine years 
shorter than under the Proposed Action and five years shorter than under Alternative C. Centralized 
facilities would occupy approximately 36 acres of land under this alternative. Another 92 acres would be 
used for construction of dispersed facilities, leading to 128 acres of constructed facilities. Under 
Alternative K1, adherence to SOPs and legal requirements would minimize or eliminate risks of 
hazardous material spills and contamination. 

4.7.6 Potential Mitigation Measures 
No potential mitigation measures, beyond legal and regulatory requirements, have been identified for 
hazardous materials and hazardous and solid waste. 

4.7.7 Unavoidable Adverse Impacts 
No unavoidable adverse impacts would occur because SOPs and mitigation measures would be followed.  

4.7.8 Short-term Uses versus Long-term Productivity 
No further risk of hazardous materials or liquid spills or leakages would exist at the close of mining 
operations, and therefore no long-term adverse effects on productivity of the site are anticipated. 

4.7.9 Irreversible and Irretrievable Commitments of Resources 
There would be no irreversible or irretrievable commitments of resources with respect to hazardous 
materials and hazardous and solid waste associated with mining.
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4.8 Land Use and Access 
4.8.1 Land Use and Ownership 
Primary land uses in and adjacent to the Alton Coal Tract include tourism, farming, livestock grazing, and 
dispersed recreation including hunting. In addition, Alton Coal operates the Coal Hollow Mine east of Block S. 

Impacts to land use and access were analyzed by determining which existing land uses would conflict with 
proposed mining activities. Land uses would be affected because public access would be eliminated during the 
life of the mine to ensure public safety. Land use would also be restricted during the post-mining reclamation 
period (10 or more years) to assist in the establishment of suitable vegetation. Disturbance from mine-related 
activities would include pit disturbance, grading for the construction and maintenance of centralized and 
dispersed facilities, and the relocation of KFO Route 116. Impacts from these activities are grouped together 
because the impacts to land use would result from a combination of all mine-related activities, and not specific 
aspects of each activity. Grazing and recreational activities in the tract would be prohibited from active mine 
areas for the life of the mine and the 10-year reclamation period. Tourism (sightseeing) would not be 
prohibited or restricted by mining activities because access to other federal lands in the area would still be 
available. 

4.8.2 Regulatory Framework 
FLPMA of 1976 ensures that public lands are managed for multiple uses to best meet the present and future 
needs of the public. The KFO RMP identifies management direction for land uses in the area in the form of 
goals and objectives; “Make public lands available for ROWs, permits, and leases. The suitability for these 
land actions would be judged on a case-by-case basis.” (BLM 2008b:2–44) 

Although private lands in the tract are zoned for agriculture under the Kane County, Utah General Plan 
(FCAOG 2011), uses are regulated by land use ordinances and the general plan is used as an advisory guide 
for land use decisions. A zone change would be required before any mining takes place, as required by the 
Kane County Commission and Planning Commission (Kane County 2012). 

Under both action alternatives, BLM-administered lands in the tract would be reclaimed and suitably restored 
for historic uses such as livestock grazing, wildlife habitat, and recreation. Private lands would be reclaimed 
and suitably restored to allow existing land uses to be resumed following mining. Post-mining land uses may 
differ from those presented here; however, their approval would require a process and approval by DOGM. 

4.8.3 Alternative A: No Action 
Under the No Action Alternative, land use, ownership, and prior rights to the tract would remain unchanged. 
The tract would not be mined and activities in the area would continue under their current condition. Dominant 
activities such as grazing, recreation, and vegetation treatments in the area would not be impacted as a function 
of mining on the tract.  

4.8.4 Alternative B: Proposed Action 
Under the Proposed Action, 1,993 acres of surface disturbance would occur on the 3,576-acre tract that 
encompasses federal and private lands (Table 4.8.1). Because the area is of mixed uses, some of the acres of 
impacts overlap. 
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Surface-mining activities would results in short-term impacts under the Proposed Action; livestock grazing 
would be restricted, wildlife habitat would be reduced, and public access and associate recreational use would 
be restricted. During the life of the mine, adjacent federal lands would support livestock grazing and recreation 
(e.g., hunting and OHV use). 

There would be no long-term impacts under the Proposed Action; surface and vegetation in the tract would be 
reclaimed, and the land would be returned to a condition similar to its original status. The land would reopen to 
grazing, hunting, and other recreational opportunities that existed before the mine.  

Table 4.8.1 shows the dominant land uses in the tract and the impacts that would occur from mining activities 
under the Proposed Action. 

Table 4.8.1. Land Uses Impacted in the Alton Coal Tract under the Proposed Action 

 Affected Land Use Type of Use Impact 

Grazing Livestock, mainly cattle, for grazing 
and forage.  

Loss of or unavailable access to approximately 92 AUMs 
annually (3,220 AUMs over the life of the mine and the 10-
year reclamation period), due to mining activities (see Section 
4.9 for additional information). 

Agriculture Farming Loss of acres available for agriculture during the active 
mining period. 

Recreation Hunting and OHV use, common in and 
adjacent to the tract.  

Unavailable access to lands for recreational use (throughout 
the life of the mine). Impacts to recreation experience by 
increased traffic, noise, and dust (see Section 4.11 for 
additional information). 

Tourism Visits to nearby park areas such as 
Bryce Canyon National Park, Grand 
Staircase-Escalante National 
Monument, and two scenic highways. 

Negligible impacts to tourism from mining activities (see 
Section 4.12 for additional information). 

 

4.8.4.1 FEDERAL LANDS 

Under the Proposed Action, the primary use of federal lands would be coal extraction. Coal mining would 
preclude other possible uses of the land, making them unavailable during the life of the mine. Approximately 
2,280 surface acres (64%) of the tract that would be unavailable for other uses under the Proposed Action are 
federally owned. Surface-disturbing activities to these lands would include the removal of vegetation, which 
would result in 

• impacts to agriculture by removing acres available for crops,  
• impacts to grazing by decreasing AUMs available for forage, and  
• impacts to recreation from increased traffic, noise, and dust, diminishing the experience and 

opportunities available.  

Although mining activities may result in changes noticeable to those visiting the nearby Dixie National Forest, 
Bryce Canyon National Park, and Grand Staircase-Escalante National Monument, it is not anticipated that the 
increased traffic, noise, and dust resulting from the mine would decrease the overall experience of visitors 
enough to affect visitation to these areas. Two-track roads also exist throughout the tract for OHV use and 
hunting access. 
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4.8.4.2 PRIVATE LANDS 

All coal reserves in the tract are federally owned, though surface ownership is mixed, and mine activity 
would result in surface disturbance to private lands. Approximately 1,296 surface acres (36%) of the tract 
under the Proposed Action are privately owned, consisting of eight different private surface owners. 
Surface owners who are legally qualified to give consent to mine federal minerals under the private 
surface owner’s estate would be determined should a decision to lease be made. Prior to any mining 
activity moving forward, the BLM would require written consent from the qualified surface owner. The 
BLM would not be involved in the content of the agreement. Private land uses in the tract and 
surrounding land include agriculture, domestic grazing, and dispersed recreation. Two-track roads also 
exist throughout the tract for private landowner access to private surface lands. 

Impacts from surface disturbance on private lands would be the same as those described under federal 
lands. Impacts to counties from mining activity would be the temporary loss of lands that are zoned for 
activities such as agriculture, grazing, and recreation. Lands available for these uses would be removed 
for 25 years while mining activities took place; however, they would be available for use during the 10-
year post-mining reclamation period. These activities are in compliance with the Kane County, Utah 
General Plan, which allows lands to be open for mineral exploration and development (FCAOG 2011). 
Additionally, the Alton town cemetery is 780 feet from the tract boundary. At this distance, it is not 
anticipated that any impacts would occur to the cemetery from mining activities. 

4.8.5 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Impacts to land use under Alternative C would be similar to those described under the Proposed Action, 
but to a slightly lesser degree. The nature of activities would be the same under both alternatives; 
however, Alternative C would propose to mine 403 fewer acres (removal of Block NW) of private lands 
than Proposed Action. Additionally, the life of the mine would be 21 years plus the 10-year reclamation 
period (31 years).  

The shorter timeframe would result in a loss of 2,852 AUMs, which is 368 fewer than under the Proposed 
Action over the life of the mine and reclamation period. Additionally, the Alton town cemetery would be 
located 6,380 feet from tract boundary, which would create less of an impact than under the Proposed 
Action.  

4.8.6 Alternative K1: Reduced Tract Acreage 
One of the intents of including Alternative K1 was to resolve issues related to land uses. Although the 
types of impacts to land use and access under Alternative K1 would be similar to those described under 
the Proposed Action, they would occur to a lesser degree. The nature of activities would be the same 
under both alternatives; however, under Alternative K1, 1,462 fewer acres are being considered for 
leasing (removal of Block NW and removal of Block S) than under the Proposed Action. These acres 
include 880 acres of private surface estate lands. Alternative K1 would result in a loss of 2,392 AUMs, 
which is 828 less than the Proposed Action and 460 less than Alternative C. Additionally, based on the 
reduction in available coal under Alternative K1, the life of the mine would be 16 years; nine fewer years 
than under the Proposed Action.  
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On the 880 acres of private surface estate that is excluded under Alternative K1, no surface use agreement 
with those qualified surface owners would be necessary should the decision to lease be made. The current 
private land uses in Block NW and Block S would continue undisrupted. 

4.8.7 Potential Mitigation Measures 
No potential mitigation measures are proposed to address land use conflicts resulting from mining 
activities.  

4.8.8 Unavoidable Adverse Impacts 
Unavoidable adverse impacts would include the loss of use and access to the tract for described land uses 
during the life of the mine. After mitigation, the described land uses would be lost until reclamation is 
complete. 

4.8.9 Short-term Uses versus Long-term Productivity 
It is not anticipated that the short-term use of the area for mining would adversely affect the long-term 
productivity of land uses. Mining activities would temporarily make the area unavailable for the existing 
land uses and access for agriculture, grazing, and recreation; however, in the long term, the area would be 
reclaimed to its approximate original condition, and uses would resume as they had previously existed.  

4.8.10 Irreversible and Irretrievable Commitments of Resources 
The removal of coal from the tract would be an irreversible commitment of resources because this coal 
cannot be regenerated. Measures would be implemented to return the area to its approximate pre-mining 
condition following coal mining, making the loss of opportunities for other land uses irretrievable, but not 
irreversible. The land status and prior rights to the land would remain unchanged during the life of the 
mine. 
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4.9 Livestock Grazing 
Impacts to livestock grazing were analyzed by determining how proposed mining activities would conflict 
with existing grazing activities. Grazing and access would be eliminated during the active mining period 
to ensure public safety. It would also be restricted during post-mining reclamation to assist in establishing 
suitable vegetation. Because access to the tract would be restricted, the livestock grazing analysis area 
consists of all acres of allotments on the tract; impacts were not analyzed by specific acres of vegetation 
removed (these impacts are discussed in Section 4.15, Vegetation). Disturbance from mine-related 
activities would include pit disturbance, grading for the construction and maintenance of centralized and 
dispersed facilities, and the relocation of KFO Route 116. Impacts from these activities are grouped 
together because the impacts to land use would result from a combination of all mine-related activities, 
and not specific aspects of each activity.  

4.9.1 Regulatory Framework 
FLPMA of 1976 ensures that public lands are managed for multiple uses, including livestock grazing, to 
best meet the present and future needs of the public. The KFO RMP includes standards and guidelines for 
grazing management. These standards and guidelines provide management direction and the necessary 
regulatory framework for livestock grazing. Alternatively, they can be found on the Utah BLM website 
(BLM 2008b). If changes to public land use restrict livestock grazing, 43 CFR 4110.4-2 requires that 
permittees be notified two years in advance and receive compensation for authorized permanent range 
improvements. 

4.9.2 Alternative A: No Action 
Under the No Action Alternative, ACD’s application to lease the coal in the Alton Coal Tract would not 
be approved, the tract would not be offered for competitive lease sale, and the coal included in the tract 
would not be mined. Therefore, under the No Action Alternative, there would be no impacts to livestock 
grazing as a function of coal mining; vegetation would be unaffected by mining, and grazing practices 
would remain unchanged. Grazing activities would continue to be managed as described in the KFO RMP 
(BLM 2008b). Impacts to livestock grazing from other land uses such as recreation and vegetation 
treatments would continue similar to current conditions. 

4.9.3 Alternative B: Proposed Action 
Mine-related surface activities on the tract would consist of land clearing, the construction of dispersed 
facilities, and the relocation of KFO Route 116. These would result in a long-term loss of vegetation 
access because livestock would be restricted to areas without mining activity throughout the life of the 
mine (25 years) and during the 10-year (or more) reclamation period. For purposes of analysis, it is 
assumed that grazing in the tract would be unavailable for 35 years; therefore, the allotments in the tract 
would be considered nonuse. Therefore, even in areas in the tract that would not be disturbed for mine-
related activities, it is assumed that the use of available AUMs, existing water sources, and livestock 
facilities would be lost for the life of the mine and reclamation period. This approach provides the most 
conservative estimate of livestock grazing impacts for phased mining operations given that specific 
locations and timing of mining and reclamation activities are not available at this time. 

Table 4.9.1 illustrates the total acres of disturbance and the percentage of allotments that would be 
affected by all alternatives, including the Proposed Action. 
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Table 4.9.1. Acres of Vegetation Impacted by Mining Activities, by Alternative 

 

Alternative A (No 
Action) 

Alternative B 
(Proposed 

Action) 

Alternative C 
(Reduced Tract 

Acreage and 
Seasonal 

Restrictions) 

Alternative K1 
(Reduced Tract 

Acreage) 

Acres of vegetation disturbance 0 1,975 1,650 1,005 

Percentage of total allotments* 0% 24% 20% 12% 

*The total federal acreages of allotments is 8,222.  

 

Assuming that that the annual disturbance would remain the same throughout the life of the mine, the 
Proposed Action would result in the loss of or restricted access to 1,975 acres of vegetation. This 
represents 24% of the total acres in all seven allotments (see Table 4.9.1). 

Total acres of allotments are used to calculate the number of AUMs using the number of AUMs allocated 
and the percentage of AUMs that lie in the tract. To determine overall impacts to forage available for 
grazing (AUMs) from the Proposed Action, the number of AUMs impacted is compared to the total 
number of AUMs available in each of the allotments. Table 4.9.2 shows the number of AUMs that would 
be lost per grazing allotment from restricted access, as well as the overall percentage that those AUMs 
represent for the entire allotment. 
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Table 4.9.2. Allotment Acreages and Animal Unit Months in Alton Coal Tract 

Allotment  Season of 
Use 

Number of 
Permittees 

Total 
AUMs 

Allocated 
to 

Livestock 
Annually 

Percentage 
of 

Allotment 
in the Tract 

Calculated 
AUMs in 
the Tract 

AUMS Allocated to Livestock over 
 the Life of the Mine and the 

Reclamation Period 

AUMS lost over the Life of the Mine and 
the Reclamation Period 

Alt. B  
(35 years) 

Alt. C  
(31 years) 

Alt. K1  
(26 years) 

Alt. B  
(35 years) 

Alt. C  
(31 years) 

Alt. K1  
(26 years) 

Alton 6/1/2013–
10/31/2013 

1 5 99% 5 175 155 130 175 155 130 

Cove (Alton) 6/1/2013–
10/31/2013 

1 10 99% 10 350 310 260 350 310 260 

Isolated 
Tracts 

5/16/2013–
10/31/2013 

1 67 24% 16 2,345 2,077 1,742 560 496 416 

Levanger 
Lakes  

6/1/2013–
11/15/2013 

1 33 23% 8 1,155 1,023 858 280 248 208 

Robinson 
Creek  

6/1/2013–
11/30/2013 

1 24 40% 10 840 744 624 350 310 260 

Syler Knoll 5/1/2013–
10/31/2013 

1 6 82% 5 210 186 156 175 155 130 

Upper Sink 
Valley  

6/1/2013–
10/15/2013 

1 311 12% 38 10,885 9,641 8,086 1,330 1,178 988 

Total   7 456 26% 92 15,960 14,136 11,856 3,220 2,852 2,392 
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The Proposed Action would restrict or prohibit access to approximately 92 AUMs annually for seven 
permittees (see Table 4.9.2). Assuming that permits and seasons of use would remain the same over the life of 
the mine, approximately 3,220 AUMs would be lost over 35 years. The Proposed Action would have greater 
impacts to grazing than Alternative C, Alternative K1, and the No Action Alternative. During mine-related 
activities, the direct loss of livestock from vehicle collisions along transportation routes would be uncommon. 

There is also a potential for livestock grazing to be affected along the approximately 110-mile reasonably 
foreseeable coal haul transportation route. Road dust, coal dust, and exhaust from coal hauling would add to 
the road dust and exhaust from existing traffic along the reasonably foreseeable coal haul transportation route. 
It is assumed that the effects from this road dust, coal dust, and exhaust would occur within a 100-foot buffer 
around the reasonably foreseeable coal haul transportation route. The deposition of road dust, coal dust, and 
vehicle exhaust can affect the overall health of vegetation used as forage for livestock within this buffer by 
inhibiting stomatal function and photosynthesis. However, it is assumed that all coal trucks would be covered 
or otherwise contained, preventing coal dust from escaping. There is also a risk of spills along the reasonably 
foreseeable coal haul transportation route from potential coal truck accidents, which also presents a risk to 
vegetation used as forage for livestock along the route. 

Under the Proposed Action, and all other action alternatives, Block Sa (186.2 acres) would not be mined and 
the lessee would apply pre-mining vegetation treatments to the block. These proposed vegetation treatments 
would improve the health, vigor, recruitment, and production of perennial grasses, forbs, and shrubs and 
provide a more palatable and nutritional source of forage for both livestock and wildlife, as well as protect the 
soil resource and other associated watershed values.  

4.9.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Impacts under Alternative C would be the same in nature to those under the Proposed Action because the 
activities would be the same in nature; however, the number of AUMs affected by Alternative C would be 
less than the Proposed Action. Alternative C would cause 1,650 acres of vegetation disturbance, 
compared to 1,975 acres of vegetation disturbance under the Proposed Action and 1,005 acres under 
Alternative K1. Under Alternative C, there would be a loss of 2,852 AUMs, compared to a loss of 3,220 
AUMs under the Proposed Action and 2,392 AUMs under Alternative K1. Alternative C would therefore 
affect 368 fewer AUMs and 300 fewer acres of vegetation over the life of the mine and reclamation 
period than the Proposed Action. The impacts from Alternative C would have greater impacts to grazing 
than Alternative K1, affecting 645 more acres of vegetation and 460 more AUMs. Alternative C would 
also have greater impacts to grazing than the No Action Alternative, which would not impact vegetation 
or AUMs. Access under Alternative C would be restricted for 31 years (21-year mine life plus 10-year 
reclamation period) instead of the 35 years under the Proposed Action and 26 years under Alternative K1.  

4.9.5 Alternative K1: Reduced Tract Acreage 
Impacts under Alternative K1 would be the same in nature to those under the Proposed Action and 
Alternative C because the activities would be the same in nature; however, the acres of vegetation and 
number of AUMs affected by Alternative K1 would be less than the Proposed Action and Alternative C. 
Alternative K1 would cause 1,005 acres of vegetation disturbance, compared to 1,975 acres of vegetation 
disturbance under the Proposed Action and 1,650 acres under Alternative C. Under Alternative K1, there 
would be a loss of 2,392 AUMs, compared to a loss of 3,220 AUMs under the Proposed Action and 2,852 
AUMs under Alternative C. Alternative K1 would therefore impact 828 fewer AUMs and 970 fewer acres 
of vegetation over the life of the mine and reclamation period than under the Proposed Action. Alternative 
K1 would also affect 460 fewer AUMs and 645 fewer acres of vegetation than Alternative C. Alternative 
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K1 would have greater impacts than the No Action Alternative, which would not impact vegetation or 
AUMs. Access under Alternative K1 would be restricted for 26 years (16-year mine life plus 10-year 
reclamation period) instead of the 35 years under the Proposed Action and 31 years under Alternative C. 

4.9.6 Potential Mitigation Measures 
Although no specific mitigation measures have been proposed for livestock, measures committed for 
vegetation reclamation would benefit livestock through either preservation or reclamation of forage. 
Reclamation measures proposed for vegetation that would benefit livestock consist of 

• permanently revegetating reclaimed areas according to a comprehensive revegetation plan using 
approved reclamation seed mixtures consisting of suitable native and non-native species;  

• using native shrubs for reclamation;  
• prior to seeding with final seed mixture, controlling erosion on reclaimed lands using mulching, 

cover crops, or other approved measures;  
• chemically and/or mechanically controlling weed infestation;  
• selectively planting shrubs in riparian areas; and 
• planting sagebrush seedlings in addition to seeding with sagebrush. 

4.9.7 Unavoidable Adverse Impacts 
The loss of access and land available for livestock grazing during the life of the mine would result in 
unavoidable adverse impacts to livestock grazing during the life of the mine and during reclamation.  

4.9.8 Short-term Uses versus Long-term Productivity 
Short-term uses associated with proposed mine-related activities (e.g., roads, grading, and vegetation 
removal) would reduce the forage productivity and available AUMs until the disturbances were 
successfully reclaimed. Overall, impacts to long-term productivity resulting from these activities would 
be minimal due to the limited overall percentages that would be impacted by both action alternatives. 

4.9.9 Irreversible and Irretrievable Commitments of Resources 
Assuming that the entire tract would be unavailable for access and any activities other than mining during 
the life of the mine, irretrievable impacts would include the loss of livestock forage and access to 
allotments for some 35 years until reclamation is successful. Irreversible impacts would include livestock 
mortality from collisions, should any occur.  
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4.10 Paleontology 
Direct impacts to fossil resources from the Proposed Action, Alternative C, and Alternative K1 would consist 
of the following: 

• The physical loss of the resources through physical damage, destruction, and/or through 
extraction, weathering, or unauthorized collection after extraction. 

• The loss of important contextual data for the resources if they are excavated without 
documentation of their stratigraphic horizon (age) and environment of deposition (taphonomy). 
Their value to science and to the public would be permanently degraded.  

Either outcome would significantly impact the value and state of paleontological resources in the area. For 
paleontological resources, all impacts would be long term because they would persist for the life of the mine 
and following reclamation.  

4.10.1 Regulatory Framework 
Certain types of regulations and other design features would be mandatory because of the significance of the 
fossil resource in the Alton area. Three of these measures would be employed to ensure reasonable benefit to 
the fossil resource.  

As per FLPMA, 43 CFR, 8365.1–5, and the BLM Manual H-8270-1 (General Procedural Guidance for 
Paleontological Resource Management), the first measure would be to salvage significant in-situ specimens if 
they are discovered by mining personnel or qualified monitors during mining operations. Significant in-situ 
specimens are the most important specimens from both a scientific and public perspective because they have 
the most potential to be complete and in their original context. If potentially significant fossil remains are 
discovered, the mine operator (successful bidder) or qualified paleontological monitor would immediately 
notify the BLM-KFO paleontologist or their designated authority and protect the discovery from damage or 
looting, suspending all activities in the immediate vicinity of such discovery until the site can be evaluated by 
the BLM-KFO paleontologist or their designated authority. Next, a determination would be made as to 
whether the specimen is worth salvaging. Under normal circumstances, determinations would be completed 
within 24 hours of notification by the mine operator. If the specimen is determined to be of scientific 
significance and worth collecting, the BLM-KFO paleontologist, their designated authority, or a qualified 
paleontological consultant chosen by the mine operator would initiate scientific collection of the specimen. 
This would be completed within 72 hours of determination. Specimens would be housed at the Utah Museum 
of Natural History (UMNH) for the public benefit. Collection and curation costs of large specimens, which 
averaged $2,000–$5,000 in 2008 for a large specimen, would be borne by the mine operator. Costs for surface 
collection and curation of small specimens (1 m or less) would be borne by the BLM and the UMNH, the 
official BLM repository for Utah. Final determination on significance of smaller in-situ specimens would be 
made by the UMNH.  

The second measure would be a design feature that involves monitoring both the overburden piles and 
pits by the BLM-KFO paleontologist or their designated authority. Any significant material found in the 
overburden piles would be collected with as much data as possible and reposited at the UMNH. Final 
determination on the significance of ex-situ specimens would also be made by the UMNH. The third 
measure would be a design feature that helps offset the unavoidable loss of significant resource in the 
course of operations (see discussion below of the monetary value of the ammonite fossils) by enhancing 
research and public enjoyment of similar resources off-site. A single $100,000 payment would be made 
by the successful bidder to support scientific research on paleontology within the KFO. This would also 
make the region’s fossil resources more accessible to the public through exhibits and other forms of 
education and outreach. The BLM would administer this fund in cooperation with the mine operator, 
through a third party such as a Natural History Association or other nonprofit group. Each year for the 
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first five years of the mine’s operation, calls for proposals for research and/or public outreach projects 
would be made, with all awards each year totaling approximately $20,000. Winning proposals from 
qualified scientific or public institutions would be awarded funds to complete a research or outreach 
project, with a report due at the end of the calendar year for research projects and an educational or 
exhibit product due for the outreach projects. The mine operator would be named as a partner in these 
projects. 

4.10.2 Alternative A: No Action 
Under the No Action Alternative, subsurface paleontological resources in the Alton Amphitheatre, including 
the Alton Coal Tract, would be unaffected by mining activities; therefore, there would be no significant impact 
to their condition or context. Permitted and unauthorized collections of ammonites would continue, which 
would result in a minor loss of fossil resources in the tract. Resources currently exposed at the surface would 
continue to weather and degrade over time, also causing a minor loss. 

4.10.3 Alternative B: Proposed Action 
Under the Proposed Action, surface-mining activities (pit disturbance) would remove approximately 
1,750 acres of Tropic Shale overburden to access coal resources in the Smirl Coal Zone. This amount is 
equal to the amount of surface disturbance that would occur from the pits because the Tropic Shale occurs 
under the surface where coal is present. An additional 613 acres of coal is potentially minable through 
subsurface techniques, but this would directly affect only the Smirl Coal Zone and not the overlying 
Tropic Shale. Because mining activity would go deep into the subsurface into fresh geologic bedrock 
units, accurate modeling of the impact to subsurface resources is difficult.  

A total of 196 acres would be disturbed for operational facilities. This would consist of centralized and 
dispersed facilities. Centralized facilities would be present on approximately 36 acres for the 25-year life of the 
mine under the Proposed Action. Dispersed facilities, which would likely shift as coal extraction activities 
progress, would be located on approximately 160 acres. In addition, 47 acres would be disturbed for the 
relocation of KFO Route 116 into the no-coal zone. Exposures of the middle member of the Dakota Formation 
would be affected almost entirely by road and facility construction rather than by the operations in the mine 
pit. The centralized facilities would be located on the higher elevations of the tract divided by Sections 24 and 
19, north of Lower Robinson Creek. They would cover both the lower Tropic beds and the middle and upper 
portions of the Dakota Formation. Ground-disturbing activities associated with the construction of centralized 
facilities and the rerouting of KFO Route 116 would potentially impact vertebrates and significant 
invertebrates in the middle member of the Dakota Formation and the Tropic Shale. The nature of impacts to 
fossils in this area would be the same as described at the beginning of this section. The amount of Tropic Shale 
disturbance under the Proposed Action would be approximately 1,750 acres.  

The most profound impacts to paleontological resources would be to fossils contained in the Smirl Coal 
Zone and fossils overlying the Tropic Shale overburden inside the pit disturbance areas. Quantifying the 
resource impacts in the Smirl Coal Zone is difficult because paleontology knowledge about the Smirl 
Coal Zone is limited. As stated earlier in Chapter 3’s Paleontology section, the Smirl Coal Zone has the 
potential to preserve articulated vertebrates with soft tissue remains and delicate invertebrates such as 
insects (Konservat-Lagerstatte). However, such occurrences are rare in the Dakota Formation, and the 
presence of such resources in the pit disturbance areas associated with the Proposed Action would likely 
be revealed through the mining process. If such resources exist in the Dakota Formation, their importance 
to science and to the public cannot be overstated. They would be the only known example of a 
Cenomanian-age terrestrial Lagerstatte in the world, and its loss due to mining operations would be 
significant.  
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Increasing knowledge of the Tropic Shale’s paleontology allows for some rough quantitative assessment 
and a better evaluation of impacts to fossil resources. Within 15 miles of the tract, there is 30,870 acres of 
Tropic Shale. A total of 1,750 acres of Tropic Shale would be disturbed in the tract under the Proposed 
Action. Therefore, approximately 5.7% of the Tropic Shale’s paleontology within a 15-mile band would 
be adversely impacted over the long term.  

The density of well-preserved ammonites or other invertebrate fossil material in the lower ironstone 
interval of the Tropic Shale is low; however, occasional pockets of significant three-dimensional 
specimens in concretions do occur. Up to 12 such pockets would be expected to occur in pit disturbance 
areas. Well-preserved ammonites from the Vascoceras diartianum zone are rare in the region; therefore, 
they are scientific significance and their loss through physical degradation and destruction would be an 
adverse impact. Fortunately, the concretionary horizons that contain most of the ammonites are fairly well 
defined. Each zone is typically distinctive enough that loss of contextual data would not be a great issue 
for specimens salvaged off of spoils piles. 

The overlying Euomphaloceras septemseriatum zone contains a high density of well-preserved ammonite 
and other fossil material. Examining nondisturbed exposures of concretions from this zone in the Alton 
area, large Metoicoceras geslinianum and Placenticeras cumminsi ammonites can be encountered 
approximately every 10–30 feet. Using one ammonite per 1,000 square feet as an extremely conservative 
estimate of specimen density, 76,230 significant ammonite specimens would potentially be destroyed or 
damaged in the pit disturbance area during mining operations under the Proposed Action. Although these 
specimens have only moderate scientific value, they have great significance to amateur fossil enthusiasts 
who eagerly seek them out. Even though these specimens cannot be mined commercially and sold from 
public lands, one way to estimate the magnitude of loss to the public is to assign a conservative $50 
commercial value for each individual ammonite specimen (these specimens actually sell for $100 or more 
when collected from private lands) as a way to calculate loss to the public. This results in the ammonites 
having a surprising approximately $3.8 million cash value ($50 multiplied by the estimated number of 
specimens of 76,230). The density of vertebrates in this interval is not as high as it is in the overlying 
zones; therefore, only one or two larger vertebrate sites might be damaged during the course of mining 
operations. However such specimens have very high scientific significance. Several dozen articulated fish 
might also be damaged or removed from context. Little is known about Cenomanian fish from Utah; 
therefore, any of these specimens would be scientifically significant. Unfortunately it would be difficult to 
recover contextual data (i.e., placement into stratigraphic order) for any of the vertebrates if they were 
collected from overburden piles, because they typically create their own concretionary halos that do not 
contain diagnostic invertebrates. 

The remainder of the Cenomanian concretionary interval would mostly suffer loss of rare and scientifically 
significant ammonite specimens from the Euomphaloceras costatum through Neocardioceras juddi zones. 
However, in similar fashion to the E. septemseriatum zone, several dozen articulated fish specimens and one or 
two larger vertebrate skeletons might also occur in the pit disturbance areas and therefore be damaged or 
removed from context. The overlying lower Turonian interval (Watinoceras coloradoense and Fagesia catinus 
through Mammites nodosoides Ammonoid zones) is the opposite. Here, well-preserved invertebrates are not 
expected to be significantly impacted, but the density of larger marine vertebrate fossils is probably two or 
three times higher than it is in the underlying Cenomanian. As a result, four to six large vertebrate skeletons 
might be damaged in this interval over the life of the mine. Dozens of smaller fish skeletons could also be 
destroyed or salvaged out of context. Because the headwall of the mine would not exceed approximately 200 
feet in height above the Smirl Coal Zone, its impacts would probably be limited to lower Turonian strata, and 
the Collignoniceras woolgari and Prionocyclus hyatti zones would not be affected. 
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When compared to the No Action Alternative, disturbance to the Smirl Coal Zone and overlying Tropic Shale 
overburden and estimated monetary impacts would be much greater under the Proposed Action, because the 
No Action Alternative proposes no disturbance to existing paleontological resources.  

4.10.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Impacts would be similar to those discussed under the Proposed Action, except there would be approximately 
1,454 acres of pit disturbance, 171 acres of disturbance from centralized and dispersed facility activities, and 
36 acres of disturbance due to the relocation of KFO Route 116. The shorter time duration of mining activities 
under Alternative C (21 instead of 25 years) would not change impacts on paleontological resources because 
the impacts would occur from acreages disturbed regardless of the timeframe of when they occur.  

The 16% smaller footprint of the mine would lower the overall impact to paleontological resources affected by 
pit operations. For example, the monetary value of the estimated number of ammonites damaged or destroyed 
would be decreased from approximately $3.8 million to approximately $3.6 million. For vertebrate resources, 
the estimated number of sites potentially affected by facilities construction, pit operations, and the rerouting of 
KFO Route 116 for Alternative C would be within the margin of error for the estimates made for the Proposed 
Action and would therefore be the same.  

The total amount of disturbance to the 30,870-acre, 15-mile band of Tropic Shale in the area would be 
approximately 1,454 acres. Thus, an approximately 4.7% disturbance of the Tropic Shale’s paleontology 
would occur under Alternative C.  

When compared to the No Action Alternative, the 1,454 acres of pit disturbance, 171 acres of facilities, and 36 
acres of road relocation would have a greater impact on the Smirl Coal Zone and overlying Tropic Shale 
overburden because 0 acres would be impacted under the No Action Alternative. The approximately $3.6 
million estimated loss to the public would not occur under the No Action Alternative.  

4.10.5 Alternative K1: Reduced Tract Acreage 
Impacts would be similar to those discussed under the Proposed Action, except there would be approximately 
869 acres of pit disturbance, 128 acres of disturbance from centralized and dispersed facility activities, and 16 
acres of disturbance due to the relocation of KFO Route 116. The shorter time duration of mining activities 
under Alternative K1 (16 instead of 25 years) would not change impacts on paleontological resources because 
the impacts would occur from acreages disturbed regardless of the timeframe of when they occur.  

The approximately 50% smaller footprint of the mine would lower the overall impact to paleontological 
resources affected by pit operations. For example, the monetary value of the estimated number of ammonites 
damaged or destroyed would be decreased from approximately $3.8 million to approximately $1.9 million. For 
vertebrate resources, the estimated number of sites potentially affected by facilities construction, pit operations, 
and the rerouting of KFO Route 116 for Alternative K1 would be within the margin of error for the estimates 
made for the Proposed Action and would therefore be the same.  

The total amount of disturbance to the 30,870-acre, 15-mile band of Tropic Shale in the area would be 
approximately 869 acres. Thus, a 2.8% disturbance of the Tropic Shale’s paleontology would occur under 
Alternative K1.  
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When compared to the No Action Alternative, the 869 acres of pit disturbance, 128 acres of facilities, and 16 
acres of road relocation would have a greater impact on the Smirl Coal Zone and overlying Tropic Shale 
overburden because 0 acres would be impacted under the No Action Alternative. The approximately $1.9 
million estimated loss to the public would not occur under the No Action Alternative. 

4.10.6 Potential Mitigation Measures 
No potential mitigation measures are proposed or recommended; however, certain regulations and design 
features would address potential impacts. These regulations and design features are discussed above in 
Section 4.10.1. 

4.10.7 Unavoidable Adverse Impacts 
The loss of a percentage of significant fossil resource or their contextual data is an unavoidable impact 
under both action alternatives. In many other regions of Utah, such as the Book Cliffs or Price areas, the 
commercially viable coal seams are not directly associated with such highly fossiliferous marine or 
terrestrial units, and therefore impacts to fossil resources are minimal. In the Alton area, it is anticipated 
that a large number of significant fossils would be destroyed or removed from context particularly in the 
Tropic Shale. 

4.10.8 Short-term Uses versus Long-term Productivity 
The short-term use of the tract for purposes of coal extraction would result in adverse impacts to the long-
term productivity of paleontological resources. The coal extraction process would result in the permanent 
removal of fossils from the Dakota Formation and the Tropic Shale in the tract resulting in a long-term 
decrease in the productivity of paleontological resources in the area. 

4.10.9 Irreversible and Irretrievable Commitments of Resources 
All impacts to paleontological resources in the tract would be irreversible. Once disturbed and removed, 
fossils currently present in formations where disturbance would occur to facilitate the extraction of coal 
cannot be replaced or restored, or in some cases removed and preserved. They would be permanently 
removed. 
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4.11 Recreation 
For all alternatives, short-term impacts to recreation resources are those impacts that would occur 
throughout the duration of mining operations. Long-term impacts are those impacts that would occur after 
mining operations and once reclamation activities are complete. With proper reclamation procedures, 
there would be no long-term impacts to recreation resources for all alternatives, and existing recreation 
opportunities would resume in areas affected either directly or indirectly by mining operations. 

Impacts to recreation resources as a result of coal truck traffic on the reasonably foreseeable coal haul 
transportation route (see Section 2.6.4) are not discussed under the alternatives sections because based on 
the transportation analysis (see Section 4.14), impacts would be negligible. LOS is a measure of the quality 
of service on transportation infrastructure. It generally indicates the level of traffic congestion. LOS 
measurements vary from LOS A (the best) to LOS F (the worst); see Table 4.14.1 for a description of LOS 
A–F. Transportation analyses illustrate that the existing LOS on the transportation route is LOS A for most 
segments and intersections and LOS B and C for others. These LOS would be maintained even with the 
addition of coal truck traffic. Transportation analyses also project LOS on the transportation route in the 
year 2020. Conditions in the year 2020, with the addition of coal trucks, would result in a LOS D on SR-20 
between US-89 and I-15. All other segments and intersections would be LOS A, B, or C. LOS D 
conditions are those that are approaching unstable flows of traffic, tolerable delays of 25–35 seconds per 
vehicle at unsignalized intersections, and delays of 35–55 seconds per vehicle at signalized intersections. 
LOS changes would be minimal with additional truck traffic added to existing traffic conditions and with 
additional truck traffic added to 2020 conditions; therefore, changes to time spent traveling to recreational 
resources, and changes to the settings, experiences, and activities of recreationists using the transportation 
route for sightseeing and/or to travel to and from recreation destinations, would also be minimal.  

4.11.1 Regulatory Framework 
Public lands in and surrounding the proposed tract are managed for dispersed recreation. The goals and 
objectives for recreation management, including OHV use, are discussed in the KFO RMP (BLM 2008b). 
Hunting regulations on the PPMA are maintained and enforced by UDWR. 

4.11.2 Alternative A: No Action 
Under the No Action Alternative, ACD’s application to lease the coal included in the tract under the 
Proposed Action or Alternative C would not be approved, the tract would not be offered for competitive 
lease sale, and the coal included in the tract would not be mined. 

Rejection of the application would not affect permitted mining activities on private land adjacent to the 
tract (the Coal Hollow Mine). The Coal Hollow Mine consists of approximately 635 acres of land and 
approximately 5 million short tons of recoverable coal leased from private surface and mineral owners. 
Discussion of impacts to recreation resources from the Coal Hollow Mine is included in Section 4.19 
Cumulative Impacts. 

Under the No Action Alternative, recreation use—predominantly big game hunting in and near tract—
would continue at present or slightly increasing levels (Aoude 2008). Hunting in the Alton CWMU would 
continue, and the same amount of big game permits would be issued as in years past. No acres of big 
game hunting would be affected by mining under the No Action Alternative.  

Other than hunting, little recreation occurs on lands directly affected by the tract (Christenson 2008; 
Rechsteiner 2008). According to adjacent land managers, some OHV use occurs on approximately 13 
miles of OHV-accessible routes in the proposed tract. In addition, visitors traveling along KFO Route 116 
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engage in sightseeing when traveling between known destinations such as Bryce Canyon National Park 
and Grand Staircase-Escalante National Monument. These uses would not be affected by mine-related 
activities under the No Action Alternative because the tract would not be offered for competitive lease 
sale and no mining would occur.  

Existing conditions for other types of dispersed recreation (e.g., camping, picnicking, and hiking) would 
continue on lands in the recreation analysis area. Because the No Action Alternative would not decrease 
the amount of land available for dispersed recreation, it would not decrease the recreational experience of 
those recreational users who engage in recreational activities in the analysis area. Because there are no 
estimates of recreation use for public or private lands affected by mining activity, there is no way to 
quantify the amount of recreation users either directly or indirectly affected.  

Under the No Action Alternative, other land uses would continue, including livestock grazing, 
backcountry driving, and vegetation treatments to maintain and enhance livestock forage, wildlife habitat, 
and watershed condition. These presently occurring land uses would continue to interact with recreation 
trends in the analysis area similar to current conditions under this alternative.  

4.11.3 Alternative B: Proposed Action 
Under the Proposed Action, the tract would be offered for lease at a sealed-bid, competitive lease sale, 
subject to standard and special lease stipulations developed for the tract. The Proposed Action would 
directly affect 3,576 acres of land, including 2,280 acres of public land (federal surface and subsurface) 
on the tract and 1,296 acres of split estate: private surface and federal subsurface land. Under the 
Proposed Action, the life of the mine would be approximately 25 years. 

Under the Proposed Action, some recreation use, predominantly big game hunting, would be displaced from 
the tract. Approximately 3,576 acres of potential big game hunting areas would be directly affected by the 
Proposed Action. Hunter access to big game habitat (predominantly mule deer) on the tract would be 
restricted, displacing them from the tract. It is assumed that all 3,576 acres would be unavailable for 
recreational use over the life of the mine (25 years). This represents approximately 0.4% of all big game 
hunting areas in the PPMA (approximately 957,122 acres) and 3.9% of the recreation resources analysis area 
(92,573 acres). Users would move onto adjacent public lands (public lands and the Dixie National Forest) for 
hunting opportunities. This could affect the recreational experiences of hunters displaced from the tract and 
hunters in the analysis area because of a slight increase in crowding in those areas. However, a 0.4% 
displacement of hunters would not likely lead to overcrowding on other lands in the PPMA. 

Hunting in the Alton CWMU would continue, and the same amount of big game permits would be issued as in 
years past. Approximately 2,145 acres (4.9%) of the Alton CWMU (approximately 43,658 acres) would be 
directly affected by the Proposed Action. Because no big game kills have occurred in the proposed tract in the 
last 20 years and the tract does not fall within prime CWMU deer or elk habitat, adverse impacts to hunters 
who use the CWMU are not anticipated. See Section 4.17 for a description of direct and indirect impacts to big 
game species as a result of the Proposed Action.  

Outside of hunting, little recreation use occurs on lands that would be directly affected by the tract 
(Christenson 2008; Rechsteiner 2008). Because access would be restricted on the tract, these recreationists, 
like hunters, would be displaced from the tract for the 25-year mine life. The short-term loss of 3,576 acres for 
OHV use represents 3.9% of the recreation analysis area (92,573 acres). Further, there is an estimated 13 miles 
of OHV routes on the proposed tract. Some of this would be removed for mining activity (and replaced post 
mining), and all would be inaccessible for the life of the mine. The temporary loss of these routes represents a 
0.7% reduction in routes available for OHV use across the BLM-KFO (1,402.7 miles of routes are currently 
available for OHV use in the BLM-KFO). KFO Route 116, an OHV-accessible route, would remain accessible 
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to OHVs during mining operations. However, it is assumed that the road would be relocated to the no-coal 
zone to allow mining operations to occur. Also, the experiences and settings of OHV users traveling on KFO 
Route 116 adjacent to the tract would be modified from one characterized as semiprimitive and natural to one 
characterized by coal mining activities. 

Other visitors traveling along KFO Route 116 engage in sightseeing when traveling between known 
destinations such as Bryce Canyon National Park and Grand Staircase-Escalante National Monument. Mining 
activity under this alternative would have an adverse effect on users seeking natural visual resources through 
the loss of natural visual resources over the life of the mine (25 years). 

Under this alternative, the direct loss of lands available for other types of dispersed recreation (e.g., camping, 
picnicking, hiking) would lead to increased use and diminished recreational experiences on lands in the 
analysis area adjacent to the tract. Up to 92,573 acres (the recreation analysis area) could be indirectly affected 
by mining operations. Desired recreational experiences for lands in the analysis area include opportunities for 
undeveloped and self-reliant recreation, a natural environment, and a high probability of solitude. Over the life 
of the mine, increased use in the analysis area would diminish those recreational experiences. Quantifying the 
amount of recreation users that would be directly or indirectly affected by this alternative is impossible because 
of the following: 1) the analysis area is not a known destination point for recreation, 2) there are no known 
attractions in the analysis area, and 3) there are no estimates of use for public or private lands affected by 
mining activity. 

Because all acres in the tract would be unavailable for hunting, OHV use, and dispersed recreation over the 25-
year mine life, the loss of 3,576 acres to recreation opportunities under the Proposed Action would result in a 
complete decrease in lands available for recreation on the tract when compared to the No Action Alternative.  

Under the Proposed Action, and all other action alternatives, Block Sa (186.2 acres) would not be mined and 
the lessee would apply pre-mining vegetation treatments to the block. Recreational activities on Block Sa may 
be temporarily disrupted or displaced during vegetation treatment activities. In the short term, post-treatment 
areas may become less or more attractive to the recreating public, depending on the nature of their 
activities and their preferred settings. For instance, creating more open areas might enhance wildlife 
viewing opportunities, but it might also discourage photographers in search of totally natural-appearing, 
unaltered landscapes. As native vegetation becomes reestablished on treatment areas, those sites could 
also attract some recreation activities while discouraging others, due to the altered vegetative cover, 
scenery, naturalness, and use by wildlife species. 

4.11.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Under Alternative C, the tract would be modified to exclude Block NW (see Map 2.2). Furthermore, 
certain mining activities in Block S would be subject to seasonal restrictions to reduce impacts to the local 
sage-grouse population. Under Alternative C, the modified tract would be offered for lease at a sealed-
bid, competitive lease sale, subject to standard and special lease stipulations developed for the tract. The 
boundaries of the modified tract would be reasonably consistent with the configuration shown in Map 2.2. 

The modified tract under Alternative C would encompass approximately 3,173 acres, of which 
approximately 2,280 acres are federal surface and mineral estate and 893 acres are split estate: private 
surface estate and federal mineral estate (Map 2.2 depicts private and BLM surface in the modified tract). 
Alternative C also anticipates approximately 153 truck round-trips per day to a coal loadout location west 
of Cedar City. The life of the mine under Alternative C would be approximately 21 years. 
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Alternative C and the Proposed Action would result in the same types of impacts to recreational 
resources. However, Alternative C would result in fewer acres of impact based on the smaller acreage of 
the tract and fewer years of impact based on the shortened mine life. Under Alternative C, hunters would 
be displaced from the tract because an estimated 3,173 acres of potential big game hunting areas would be 
unavailable for recreational use over the 21-year mine life. This represents approximately 0.3% of all big 
game hunting areas in the PPMA (approximately 957,122 acres) and 3.4% of the analysis area (92,573 
acres). Hunting in the Alton CWMU would continue, and the same amount of big game permits would be 
issued as in years past. Approximately 1,985 acres (4.5 %) of the Alton CWMU (approximately 43,658 
acres) would be directly affected by the Alternative C. Because no big game kills have occurred in the 
proposed tract in the last 20 years and the tract does not fall within prime CWMU deer or elk habitat, 
adverse impacts to hunters who use the CWMU are not anticipated. Assuming that access on the tract would 
be restricted for the 21-year mine life, OHV users would lose 3,173 acres for OHV use, representing 3.4% 
of the analysis area (92,573 acres). Likewise, the 13 miles of OHV-accessible routes present on the tract 
would be inaccessible for the life of the mine and would represent a 0.7% reduction in routes available for 
OHV use across the BLM-KFO (1,402.7 miles of routes are currently available for OHV use in the BLM-
KFO). As under the Proposed Action, KFO Route 116 would remain accessible to OHVs during mining 
operations, though it is assumed that it would be relocated to the no-coal zone. The experiences and 
settings of OHV users traveling on KFO Route 116 through the tract would be modified from one now 
characterized as semiprimitive and natural to one characterized by coal mining activities.  

Other visitors traveling along KFO Route 116 engage in sightseeing when traveling between known 
destinations such as Bryce Canyon National Park and Grand Staircase-Escalante National Monument. 
Mining activity under this alternative would have an adverse effect on those users and their sightseeing 
experience through the loss of natural visual resources over the life of the mine (21 years).  

Finally, as under the Proposed Action, up to 92,573 acres (the recreation analysis area) could be indirectly 
affected by mining operations. Recreation users would be displaced from areas directly affected by 
mining activities and would likely recreate on nearby areas. This would increase the amount of use in 
those areas and would result in a reduction of the desired recreational experiences in those areas.  

Because all acres in the tract would be unavailable for hunting, OHV use, and dispersed recreation over 
the 21-year mine life, the loss of 3,173 acres to recreation opportunities under Alternative C would result 
in a complete decrease in lands available for recreation when compared to the No Action Alternative.  

4.11.5 Alternative K1: Reduced Tract Acreage 
Alternative K1 and the Proposed Action would result in the same types of impacts to recreation. Under 
Alternative K1, hunters would be displaced from the tract because an estimated 2,114 acres of potential 
big game hunting areas would be unavailable for recreational use over the 16-year mine life. This 
represents approximately 0.2% of all big game hunting areas in the PPMA (approximately 957,122 acres) 
and 2.3% of the analysis area (92,573 acres). Impacts to hunting in the Alton CWMU would be the same as 
those described for Alternative C, but would occur for five fewer years. Assuming that access on the tract 
would be restricted for the 16-year mine life, OHV users would lose 2,114 acres for OHV use, 
representing 2.3% of the analysis area (92,573 acres). Likewise, the 13 miles of OHV-accessible routes 
present on the tract would be inaccessible for the life of the mine and would represent a 0.7% reduction in 
routes available for OHV use across the BLM-KFO (1,402.7 miles of routes are currently available for 
OHV use in the BLM-KFO).  
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As described under the Proposed Action, KFO Route 116 would remain accessible to OHVs during 
mining operations, though it is assumed that portions of KFO Route 116 outside of Block NW and Block 
S would be relocated to the no-coal zone. Similar to the Proposed Action, the experiences and settings of 
OHV users traveling on KFO Route 116 through the tract under Alternative K1 would be modified from 
one now characterized as semiprimitive and natural to one characterized by coal mining activities.  

Under Alternative K1, there would be 2,114 acres unavailable for hunting, OHV use, and dispersed recreation 
over the 16-year mine life. Of the 2,114 acres excluded from Alternative K1, 880 acres are private surface 
estate used for other purposes, and may not currently be available for public recreation opportunities. The loss 
of land available for recreation under Alternative K1 is 1,462 acres less than the Proposed Action, and would 
occur for nine fewer years than the Proposed Action. 

4.11.6 Potential Mitigation Measures 
During mining operations, mitigation measures to offset the loss of sightseeing opportunities could 
include installing viewing pull-off areas and interpretation panels along rerouted KFO Route 116. This 
would create new opportunities for sightseeing in the short term.  

4.11.7 Unavoidable Adverse Impacts 
Adverse impacts from all action alternatives would include a direct short-term loss of land available for 
recreation opportunities, predominantly hunting. In addition, there would be an indirect adverse impact to 
other recreational users from the displacement of recreational users, directly affected by mining activity, 
onto adjacent public and private lands. Following reclamation, existing recreation activities would return 
to areas previously affected by mining operations. This reclamation could enhance wildlife habitat and 
increase opportunities for hunting and wildlife viewing. 

4.11.8 Short-term Uses versus Long-term Productivity 
Mitigation and reclamation measures would be applied to areas affected by the mine; therefore, the long-
term productivity of the tract to provide recreation opportunities would not be diminished once mining 
operations and reclamation are complete. 

4.11.9 Irreversible and Irretrievable Commitments of Resources 
As a result of mining operations, recreation resources and uses would be irretrievable over the life of the 
mine. Following completion of mining operations and reclamation, those uses and resources would be 
reestablished. No irreversible commitments of recreation resources are expected as a result of mining activity. 
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4.12 Socioeconomics 
The socioeconomic analysis depends in part on the findings of other resource sections, primarily the 
analysis of impacts to recreation (see Section 4.11) and transportation (see Section 4.14). This analysis 
does not include an in-depth discussion comparing impacts between Alternative A (No Action) and the 
action alternatives. Both action alternatives would result in impacts to socioeconomics than would not 
occur under the No Action Alternative because selection of the No Action Alternative would not result in 
mining the tract. 

A number of public concerns pertaining to this section were raised in comments on the DEIS. In response 
to these comments, the analysis of impacts to employment, familial relationships, housing, property 
values, tourism, and EJ has been expanded and updated. In addition, passionate statements were made by 
several individuals during scoping about the need for local employment as a means for families to return 
to or continue to live in the area. Also, numerical data in this section have been updated whenever 
appropriate, based on more recent U.S. Census numbers, updates of previously cited reports, and current 
economic conditions. 

The analysis presented in this section is only as strong as the current state of knowledge within the social 
science of socioeconomics generally, and within that of socioeconomic impact assessments specifically. 
Socioeconomic impact assessments use both qualitative and quantitative measures to evaluate the impacts 
economic development has on community social and economic well-being. In this section, attempts are 
made to predict various social impacts as a result of proposed economic changes. Predicting these impacts 
is not a precise endeavor. Analyses can be aided by a combination of economic models, relevant research, 
case studies, and published government data on existing economic and social conditions. Oftentimes, 
regional economic models such as IMPLAN are relied on. In this case, modeling was not appropriate 
because there are no existing regional mine-related data available (over the necessary timescale) for input 
into the model. Having similar economic examples as those planned for analysis is a key component of 
IMPLAN’s regional predictive capabilities. Instead, relevant research, government-produced data for the 
SESA and communities within, and similar case studies were used to produce an impacts analysis 
balanced in both qualitative and quantitative measures.  

4.12.1 Regulatory Framework 
Federal, state, and local regulations require that surface mines obtain reclamation bonds, pay royalties, 
and taxes based on the amount of coal extracted from the mine. Further, the Coal Mine Safety Act: UAC 
40-2 of 2008 established the Office of Coal Mine Safety, which recommends to the governor measures 
that ensure the safety of those involved in Utah’s coal mine industry.  

4.12.2 Alternative A: No Action 
Under the No Action Alternative, coal in the tract would not be mined; therefore, no impacts would occur 
to the social and economic conditions of nearby communities in Kane, Garfield, and Iron counties as a 
function of mining the tract. The local population, employment, fiscal conditions, tourism rates, and 
social climate would remain similar to current conditions, but 160 direct and 240–480 indirect jobs that 
would be produced by all action alternatives would be foregone. It is also possible that the jobs at the 
current mine (approximately 34) would be lost under the No Action Alternative (ACD 2013). Revenues 
from livestock grazing and recreation opportunities in the tract would continue. When compared to the 
Proposed Action, the No Action Alternative would result in the potential for forgone income for the 
successful bidder and revenue and royalties to federal, state, and local governments because the coal 
would not be mined and this revenue would not be generated. 
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4.12.3 Alternative B: Proposed Action 
Under the Proposed Action, approximately 44.9 million tons of coal would be mined over a 25-year 
period (this equates to approximately 1.8 MMTPY though the target production rate, which is reflected in 
the socioeconomic analysis in this section, is 2 million TPY). To conduct mining and transportation 
operations over the life of the mine, approximately 160 employees would be required, and an estimated 
additional 240–480 indirect jobs would be created in the SESA assuming a range of economic multipliers 
(indirect employment to direct employment) from 2.5 to 4.0. An estimated 153 truck round-trips per day 
to and from the mine and along the reasonably foreseeable coal haul transportation route would occur. 
Mine operations would occur 24 hours a day, five to seven days a week, for the life of the mine. The 
Proposed Action would directly affect (by surface disturbance, precluded access, or both) 3,576 acres of 
land consisting of 2,280 acres of BLM-administered land (federal surface and subsurface) and 1,296 acres 
of private land (private surface and federal subsurface). 

The projected (target), annual coal production under both action alternatives would be approximately 2 
million short tons. This analysis considers 1.8 million short tons as the annual target amount under both 
action alternatives. It also provides recovery values and revenues for the range of recoverable coal 
reserves throughout the life of the mine under each action alternative (44.9 million short tons over 
approximately 25 years under the Proposed Action and 38.1 million short tons over approximately 21 
years under Alternative C).  

To understand the amount of electrical energy that would be generated from the projected annual amount 
of coal (2 million short tons) produced under the action alternatives, the following statistics are provided. 
These numbers are for perspective use only because it is not assumed that the coal mined from the tract 
would be used solely to supply electric energy to residential customers. Under the Action Alternatives, 
the number of United States households provided with one year of residential energy from 2 million short 
tons of coal would be approximately 185,010. According to the U.S. Census Bureau (U.S. Census Bureau 
2013j) (2013), there are 2.6 persons per household on average in the United States. As such, 2 million 
tons of coal would provide approximately 480,000 individuals with one year of residential electrical 
energy (McKenzie 2008). 

When compared to the No Action Alternative, the Proposed Action would result in an increase in 
employment, personal income, and government revenues. A slight increase in population is anticipated 
(as illustrated in the analysis below), but this would not necessarily lead to an increased need for public 
services. Under the No Action Alternative, no mining would occur, and therefore an increase in local 
employment, income, and government revenues as a result of mining would not occur. Under the 
Proposed Action, there would be a slight decrease in grazing revenues as a result of a decrease in AUMs 
(as illustrated in the analysis below). Also, any recreation-related economic contributions from 
individuals who choose to recreate on the tract would be foregone under the Proposed Action.  

4.12.3.1 EMPLOYMENT AND INCOME 

4.12.3.1.1 Employment 

Under the Proposed Action, approximately 160 people would be employed to conduct mining operations. 
It is estimated that 100 workers would be needed at the mine for mining operations, and 60 workers 
would be required for trucking the coal to the loadout location. Approximately 10% (16 employees) of the 
mine employees would be specialists in coal mining operations and would relocate to the area specifically 
to work at the mine (McCourt 2008). These job figures could fluctuate based on industry demand and 
mine production levels.  
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Due to the physical distance and practical driving routes (especially in winter), mine employees would 
likely come from Kane and Garfield counties. These direct mine jobs would represent some 4.7% of the 
nonfarm employment level of these counties (U.S. Census Bureau 2013i). A like percentage in Salt Lake 
County, for the purpose of providing context for this analysis, would represent over 23,000 nonfarm jobs 
(U.S. Census Bureau 2013).  

If the tract provides direct jobs to residents of Kane County, they would benefit in terms of wages, 
benefits, and job security. In addition, the local government would benefit from taxes collected from local 
residents employed as a result of the Proposed Action. 

Employment related directly to coal mining operations would generate indirect jobs in the local economy. 
Indirect employment associated with the mine would include jobs in wholesale and retail trade, local 
government, and service sectors. Using a range of economic multipliers (indirect employment to direct 
employment) from 2.5 to 4.0, it is estimated that approximately 240–480 additional jobs (full- or part-
time equivalents) would be generated as a result of mining operations on the tract. The economic 
multiplier of 4.0 comes from the Rocky Mountain Coal Mining Institute’s 2009 estimates for direct and 
indirect Utah coal mining employment (Rocky Mountain Coal Mining Institute 2009), whereas the 2.5 
multiplier comes from a University of Utah Bureau of Economic and Business Research report titled The 
Structure and Economic Impact of Utah’s Coal Industry, which estimates direct and indirect Utah coal 
mining employment for the same year (Perlich et al. 2010).  

Because a large portion of services directly and indirectly related to mining (e.g., fuel, equipment 
purchases and repairs, food, and retail services) would be in or around Cedar City in Iron County, it is 
likely that the indirect employees would be concentrated in this area as well.  

4.12.3.1.2 Income 

The range in salary for miners on the tract would be $18 to $21 per hour, not including benefits (McCourt 
2008). Using $20 as an estimated average, the approximate annual wage for coal miners on the tract 
would be $41,600. Thus, the 160 employees of ACD would generate $6.65 million in total annual wages 
in the SESA and $166 million over the life of the mine under the Proposed Action. Employment and 
income impacts are shown in Table 4.12.1. 

Table 4.12.1. Annual and Life-of-mine Employment and Income Impacts under the No Action 
Alternative, the Proposed Action, Alternative C, and Alternative K1 (in 2013 dollars) 

 
Alternative A 
(No Action) 

Alternative B 
(Proposed Action) 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions) 

Alternative K1 
(Reduced Tract 

Acreage) 

Direct employment (number 
of employees) 

0 160  160  160  

Indirect employment (number 
of employees) 

0 240–480 240–480 240–480 

Total annual wages (for 
direct employment)  

$0 $6.65 million  $6.65 million  $6.65 million  

Total life-of-mine wages  
(for direct employment) 

$0 $166 million $140 million $107 million 
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4.12.3.1.3 Economic Contribution of Utah-produced Coal for Export6 

In 2011, approximately 6% of Utah-produced coal was exported abroad, resulting in economic 
contributions in the form of employment, labor income, and gross value added in three distinct categories: 
export coal production, downstream transportation, and port operations and cargo handling. Assuming a 
6% annual export figure for coal produced at the Alton Coal Tract (108,000 short tons), its share of 
annual economic export benefit is estimated in Table 4.12.2, as calculated for the State of Utah in U.S. 
Coal Exports: National and State Economic Contributions (Ernst & Young LLP 2013). 

Table 4.12.2. Estimated Annual Economic Contribution of Alton Coal Tract–produced Export Coal 

Estimated Economic Contribution Category Direct Indirect and 
Induced 

Total 

Employment (number of full- and part-
time employees)  

Export coal production 20 60 80 

Downstream transportation 8 37 45 

Port operations and cargo handling – 3 3 

Total 28 100 128 

Labor income (millions of 2011 dollars) Export coal production $1.9 $2.7 $4.6 

Downstream transportation $1.0 $1.4 $2.4 

Port operations and cargo handling – $0.1 $0.1 

Total $2.7 $4.2 $6.9 

Gross value added (millions of 2011 
dollars) 

Export coal production $3.6  $5.1  $8.7  

Downstream transportation $1.5  $2.5  $4.0  

Port operations and cargo handling – $0  $0  

Total $5.1 $7.8  $12.9  

 

4.12.3.2 GOVERNMENT AND PUBLIC FINANCE 

Under the Proposed Action, approximately 1.8 million tons of coal would be mined each year, and 
approximately 44.9 million tons of recoverable coal would be mined over the 25-year mine life. The 
average sales price of coal in Utah was $35.78 in 2012 (Utah Geological Survey 2013a). The spot price 
for coal recovered in the tract would be slightly lower given that this coal heating value is lower than the 
Utah average. This analysis uses $32.00 per ton as the spot price. Spot prices for coal with a heat content 
more closely approximating the coal in the tract were not available to use in the analysis. 

The annual sales value for 1.8 million tons of coal would be approximately $57.6 million (1.8 million 
tons of coal × $32.00). Over the 25-year mine life, recovery values would be approximately $1.44 billion 
(1.8 million tons × $32.00 × 25 years).  

6 Analyses of the potential impacts of exported coal are limited to the socioeconomics section because pertinent data were 
available to reasonably estimate potential economic impacts. Analyzing the impacts of exporting coal on other resources would 
be impractical and speculative because reasonable and foreseeable details regarding where the coal would be sold and how it 
would be transported are unknown.  
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4.12.3.2.1  Federal Royalties 

Coal producers in the State of Utah must pay royalties to the United States government for coal mined on 
federal lands. The current royalty rate for surface mined coal is 12.5% of sales value and is paid to the 
DOI ONRR. Approximately 50% of the royalties are returned to the state where the mineral production 
occurs.  

Assuming the annual recovery value for the coal produced under the Proposed Action would be $57.6 
million per year, $7.2 million in royalties would be paid to ONRR ($57,600,000 × 0.125), and the State of 
Utah would receive approximately $3.6 million (approximately 1/2) per year. Under the Proposed Action, 
approximately $180 million in royalties would be paid to ONRR and $90 million would be disbursed to 
the State of Utah over a 25-year period.  

Upon disbursement of royalty revenues to the State of Utah, more than 75% of the mineral revenue 
receipts are routinely appropriated to several state agencies. The distribution is as follows: 32.5% to the 
Permanent CIB, 40.0% to the UDOT for distribution to counties and county special service districts, and 
5.0% to the Utah Department of Community and Culture for distribution to counties and special service 
districts. Projected appropriations as a result of mining the tract under each alternative, including the 
Proposed Action, are listed in Table 4.12.3. 

Table 4.12.3. Estimated Recovery Value and Royalty Revenue under the No Action Alternative, the 
Proposed Action, Alternative C, and Alternative K1  

 Alternative A 
(No Action) 

Annual and Life 
of Mine Values 

Alternative B (Proposed 
Action), Alternative C, and 

Alternative K1 Annual Values 
(1.8 million short tons) 

Alternative B  
(Proposed Action) 
Life of Mine Value 

(25 years of 
production) 

Alternative C  
Life of Mine 

Value  
(21 years of 
production) 

Alternative K1 
Life of Mine 
Value (16 
years of 

production) 

Recovery value $0 $57.60 million $1.44 billion $1.21 billion $921.6 million 

Total federal royalty 
revenue 

$0 $7.20 million $180.00 million $151.20 million $115.20 
million 

Royalties disbursed 
to state (50% of 
federal royalties) 

$0 $3.60 million $90.00 million $75.60 million $57.60 million 

Appropriation to 
CIB (32.5% of state 
revenue) 

$0 $1.17 million $29.25 million $24.57 million $18.72 million 

Appropriation to 
UDOT (40% of 
state revenue) 

$0 $1.44 million $36.00 million $30.24 million $23.04 million 

Appropriation to 
Utah Department of 
Community and 
Culture (5% of 
state revenue) 

$0 $180,000 $4.50 million $3.78 million $2.88 million 

Under the Proposed Action, 92 AUMs allocated to livestock grazing would be lost annually. This loss of 
AUMs would total 3,220 over the life of the mine. The 2013 value of an AUM, according to the BLM, is 
$1.35. Thus, over the life of the mine (35 years for livestock grazing, 25 years for the mining activities, 
and 10 years for reclamation) a $4,347.00 (or $124.20 annually) decrease in contributions to the BLM 
would result. Should livestock permittees need to decrease livestock numbers as a result of the decrease in 
AUMs, this could result in lost revenue for permittees and a potential decrease in the workforce required 
to manage the livestock. However, with annual rotations in the tract over the life of the mine, adverse 
impacts to permittees would be minimized.  
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4.12.3.2.2 Additional Taxes and Fees  

Black Lung Tax: The Black Lung Excise Tax on coal has been in effect since 1978. The tax finances the 
Black Lung Disability Trust Fund, which compensates miners (and their survivors and dependants) that 
have contracted “black lung disease” or pneumoconiosis. The current Black Lung Excise Tax rate for 
surface mines is $0.55 per ton. Under the Proposed Action, approximately $990,000 million annually and 
$24.7 million over the life of the mine would be paid to the Black Lung Disability Trust Fund (Table 
4.12.4). 

Table 4.12.4. Additional Taxes and Payments Associated with the No Action Alternative, the Proposed 
Action, Alternative C, and Alternative K1  

 Alternative A 
(No Action) 
Annual and 
Life of Mine 

Values 

Alternative B (Proposed 
Action) and Alternative C 

Annual Values (1.8 
million short tons) 

Alternative B 
(Proposed Action) 
Life of Mine Value 
(25-year mine life) 

Alternative C Life  
of Mine Value (21-

year mine life) 

Alternative K1 
Life of Mine Value 
(16-year mine life) 

Black Lung Tax $0 $1.0 million $24.7 million $20.8 million $15.8 million 

Abandoned Mine 
Land Tax 

$0 $270,000 $6.8 million $5.7 million $4.3 million 

Bonus bid 
payment 

$0 n/a $13.5–$20.2 million $11.3–$17.0 million $9.0–$13.5 
million 

Bonus bid 
payment 
disbursed to state 
(50% of federal 
payment) 

$0 n/a $6.8–$10.1 million $5.7–$8.5 million $4.5–$6.8 million 

Abandoned Mine Lands: A reclamation fee of $0.15 per ton is assessed by the federal government on 
domestically produced, underground-mined coal to pay for the cleanup of abandoned mine lands. The fund 
was designed to be split evenly between the federal government and the state from which the money was 
generated. Assuming 1.8 million tons of coal are mined annually, $270,000 would be paid to the abandoned 
mine lands program and $6.8 million would be paid over the 25-year mine life.  

Bonus Bid Payments: Before mining can begin in the tract, a company (or companies) must submit a sealed 
bid for the coal. The successful bidding company must pay one fifth of the total bonus at the time of the sale 
and would continue to pay one fifth every year for the next four years. The bid money would be paid to the 
federal government regardless of the production taxes and royalties that are paid by the mining company as the 
coal is mined. The federal government would keep half of this bonus bid payment and the State of Utah would 
receive the other half.  

Although the exact amount of bid money anticipated through the lease of the tract is unknown, recently 
awarded bonus bids can be used to estimate potential federal and state revenue. In recent years, the bonus 
bids in Utah have varied from approximately $0.30 to $0.45 per recoverable ton for underground coal 
(McKenzie 2013). Using the same amount per ton and the assumption that 44.9 million tons of coal would be 
recovered over the life of the mine (under the Proposed Action), the successful bidder on the tract would pay 
between approximately $13.5 and $20.2 million to the federal government. Of the total bonus bid, between 
$6.8 and $10.1 million would be disbursed to the State of Utah.  

Property Tax, Sales Tax, Equipment Costs, and Fuel Costs: The Utah Property Tax Division centrally 
assesses the ad valorem tax based on coal production, assessed property values, and current tax rates. Ad 
valorem taxes assessed on property and production generate revenue for local counties. The greater the 
production of coal, the greater the generation of property taxes for Kane County.  
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Sales and use taxes are levied by state and local governments on purchases of goods and services related to 
coal mining. The sales tax rate for Iron County is 5.95% and the sales tax for Kane and Garfield counties is 
6.95%. The tax payments would indirectly benefit the local and national businesses supporting the coal mine 
operations. These economic impacts would be present throughout the life of the mine and to a lesser extent 
during the reclamation activities. It should be noted that because such a large percentage of mine-related 
services would be found in Cedar City, increases in sales tax revenues would be disproportionately higher in 
Iron County when compared to Kane and Garfield counties. Kane County conducted an analysis to estimate 
additional economic impacts to the county as a result of the mine under the Proposed Action. Results of this 
analysis are shown in Table 4.12.5, and figures were estimated for Alternatives C and K1 based on the life of 
the mine timespan reduction (in years).  

Table 4.12.5. Additional Estimated Economic Impacts of Alternative A, the Proposed Action, 
Alternative C, and Alternative K1 (Kane County) 

Economic Benefit Alternative A 
(No Action) 

Proposed Action  
(25-year mine life) 

Alternative C  
(21-year mine life) 

Alternative K1  
(16-year mine life) 

Fuel expenditures (mining) (at $4/gallon) $0 $312,000,000 $262,080,000 $199,680,000 

Fuel expenditures (trucking) (at 43.5 
tons/load, 208-mile round-trip/load, at 
$4/gallon) 

$0 $179,310,345 $150,620,690 $114,758,621 

Equipment maintenance (mining and trucking) $0 $165,324,138 $138,872,276 $105,807,448 

Federal fuel tax collected at 24.4¢/gallon $0 $25,211,931 $21,178,022 $16,135,636 

State fuel tax collected at 24.5¢/gallon $0 $25,315,259 $21,264,818 $16,201,766 

Sales taxes (direct and indirect) $0 $21,554,323 $18,105,631 $13,794,767 

Property taxes paid (mining equipment and 
facilities) 

$0 $2,543,450 $2,136,498 $1,627,808 

Property taxes paid (trucking equipment and 
facilities) 

$0 $3,423,875 $2,876,055 $2,191,280 

Source: Kane County (2012). 

The amount of property tax revenues and sales tax shares that Kane County can collect is greatly 
restricted due to the high percentage of federal land that restricts residential and commercial development 
within the county. Therefore, the promotion of multiple use activities on federal lands within the county 
generally improves Kane County’s tax base. If multiple use activities on public lands are restricted, the 
overall tax base in Kane County is negatively impacted, including loss of revenues to local businesses and 
property and sales taxes collected.  

Permanent CIB: As previously mentioned, Kane, Garfield, and Iron counties receive a portion of federal 
mineral lease monies returned to the State of Utah by the federal government through the CIB. The funds 
received by counties in the SESA for infrastructure projects would likely continue in amounts similar to 
current contributions regardless of the alternative selected, because CIB funding is not directly correlated 
with mineral production by county but rather by applicant eligibility. An estimated appropriation to the 
State of Utah as a result of the Proposed Action is given in Table 4.12.3. 

Payments in Lieu of Taxes Program: Given that none of the alternatives would result in changes in federal 
land ownership in the SESA, Payments in Lieu of Taxes payments to Kane, Garfield, and Iron counties would 
remain similar to current conditions under all alternatives, including the No Action Alternative.  
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4.12.3.3 POPULATION AND HOUSING 

As mentioned earlier, it is assumed that 90% (144 employees) of employees would commute from in the 
SESA and 10% (16 employees) of the 160 employees would relocate to the SESA. The average size of a 
family in the United States is 3.14 according to the 2000 U.S. Census (U.S. Census Bureau). Assuming 
in-migrants family size is similar to the United States average, approximately 50.24 additional people 
would move into the SESA during the life of the mine. Adding an additional 16 workers and their 
families concentrated in Kane County or dispersed throughout the SESA would have negligible impacts 
on population. Using the population data given in Section 3.12, the total population in the SESA is 
58,593. An additional 50.24 people in the SESA would result in a 0.09% increase in the population of the 
SESA. 

Although 16 employees would likely come from outside the SESA, the remaining employees would 
likely come from local communities. Given that 90% of the potential workforce is currently living in 
Kane, Garfield, and Iron counties, it is not anticipated that the demand for housing in the area would 
increase under the Proposed Action. The current housing market would accommodate the small 
percentage (0.09%) of in-migrants for short- or long-term housing because accommodations for 16 
families in the SESA would likely be present at any given time.  

As noted in Section 3.12 second-home ownership is largely influenced by scenic beauty and recreation 
opportunities. For many individuals, mining operations on the tract would detract from the desirable 
qualities associated with scenic views and recreation. As such, individuals may choose not to obtain 
second homes near the tract. However, because most of the second homes in Kane County are on Cedar 
Mountain (approximately 30 miles away from the tract), it is unlikely that most of the potential second-
home purchases would be adversely impacted. Potential second-home purchases in Iron and Garfield 
counties are not likely to be adversely impacted by the Proposed Action given the distance from the tract.  

In addition, numerous factors influence retirees’ decisions regarding where to retire (including pre-
existing ties to an area, affordability, and access to certain amenities); these decisions vary widely with 
individual choice and preference. Duncombe et al. (1999) found that, in general, retirees valued low 
housing prices, low tax rates, relatively high spending on public services by local governments (police, 
fire, etc), and access to amenities such as warm weather and coastlines. One study of survey respondent 
retirees who had moved to North Carolina found that retirement mobility was greatly associated with pre-
existing social ties to a particular location. Two thirds of respondents had friends, family, or children 
living in the area that they migrated to or had previously lived or vacationed there. Of the survey 
respondents reporting social ties, 14% of that portion (9.3% of the total) of retirement migration was 
attributable to prior vacation experiences. The other third of respondents’ retirement migration was 
attributed to “cold call” moves, because they did not have any pre-existing social ties to the area (Haas III 
et al. 2009). According to this survey, it is possible that some portion of the 9% (those with prior vacation 
experiences) and 30% (those choosing to “cold call” move to an area) of retirees, respectively, could 
choose not to move to the area because of perceived negative impacts of the Proposed Action.  

The transportation analysis in Section 4.14.3 identifies a potential 4% increase in average daily traffic 
(ADT) on US-89 and a 2% increase on SR-56 along the most reasonably foreseeable coal haul route. A 
traffic study conducted by Fehr and Peers (2013) shows that LOS C or better would be maintained on all 
road segments and intersections of this route (see Section 3.14 for definitions of LOS levels). Though it is 
impossible to predict the exact route that a successful bidder might choose, given the slight increase in 
ADT and the limited congestion as reflected in the expected LOS levels, adverse impacts to property values 
along the reasonably foreseeable coal haul transportation route are not anticipated.  
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Should mining operations on the tract be perceived as an undesirable land use in areas near the tract, 
adverse impacts to the value of nearby property could be experienced. Several studies indicate that 
undesirable land uses, such as a power plant, superfund site, hazardous waste site, or landfill, do have a 
tendency to decrease the reported dollar value of a residence because of perceived disamenities, such as 
noise, traffic, air pollution and obstruction of view. The decrease in value is typically dependent on the 
distance (miles) from the site and can vary considerably depending on the existing land use, culture, 
amenities, housing markets, and size of the industrial site.  

Hedonic valuation is a method of including the influence of external factors such as environmental 
amenities in the explanation of demand or price for a particular good. Although the empirical literature 
includes many hedonic valuation studies spanning the past several decades, most of these focused on 
impacts from hazardous waste sites and nuclear reactors. Very few have focused specifically on the 
impact of surface mining on surrounding property values.  

A recent hedonic pricing study published by the University of Tennessee investigates the impacts that 
surface coal mines have on residential home values. The study (a dissertation) looked at 13 states, 
including Wyoming, that were characterized as having “high surface mining activity,” defined as a state 
with five or more active surface coal mines. The study area included all of the counties in the 13 states 
(not just those with active coal mines), which totaled 1,154 counties. The average home value in the study 
area was $103,501.64, whereas SESA counties had median home values of $172,500 (in 2011 dollars). 
The study found that median home values declined as numbers of surface coal mines increased. In 
particular, the study estimated that the addition of a surface mine to the average county decreased 
residential property values between 0.34% and 1.7% (Williams 2011). If one were to apply this to the 
average home in Kane County, the impact would be a reduction in sale price of between $583.44 and 
$2,917.20 for homes with current median values of $171,600 in Kane County. This study is limited, 
however, in that it did not account for reduction in impacts as home distance increases from a mine site.  

Another hedonic study examined the effects on single-family home sale prices from a nearby landfill in 
Minnesota over a 10-year period (1979–1989). The study found that homes adjacent to the landfill 
suffered a reduction in sale prices of approximately 12%, whereas those located 1 mile from the site saw 
approximately a 6% reduction while controlling for other variables such as the age of the home, number 
of bedrooms, and number of bathrooms. The study found that the landfill’s negative effect on home 
values only applied to homes within 2 miles of the site. Another similar study found that properties within 
2.5 miles of a power plant had a 6.3% reduction in property values as a result (Boyle et al. 2001).  

According to U.S. Census (U.S. Census Bureau 2007–2011a), the town of Alton had 63 housing units (10 
of which were vacant) with median home values of $195,000. County assessor tax parcel data were 
analyzed in relation to their distance from Block NW (the block closest to the town of Alton).  

Approximately 112 municipally zoned county tax parcels intersect a 2.5-mile buffer of the tract under the 
Proposed Action. See Table 4.12.6 for detail regarding the number of parcels with and without associated 
addresses (indicating a residence) within each analyzed buffer zone.  
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Table 4.12.6. Municipally Zoned Parcels in the Town of Alton Close to the Tract under the Proposed 
Action and Action Alternatives 

Buffer Zone 
(miles) 

Proposed Action Alternatives C and K1 

Municipally Zoned 
Parcels Intersecting 

Buffer 

Municipally Zoned 
Parcels Intersecting 
Buffer with Mailing 

Address 

Municipally Zoned 
Parcels Intersecting 

Buffer 

Municipally Zoned 
Parcels Intersecting 
Buffer with Mailing 

Address 

0–1 106 43 12 5 

1–2 13 2 103 40 

2–3 5 3 9 0 

Source: Utah AGRC (2013). 

Note: County tax parcels that overlap more than one buffer zone are counted in each zone; therefore, double and sometimes triple counting may 
occur. 

All of the parcels zoned municipal in Alton are within the 3-mile buffer of the mining blocks under the 
Proposed Action. Approximately 106 municipally zoned parcels (43 with mailing addresses associated) 
intersect a buffer zone of 0–1 mile from the tract (Block NW) under the Proposed Action. Approximately 
13 parcels are within the 1- to 2-mile buffer zone, of which two have a mailing address listed in the parcel 
data. Lastly, within the 2- to 3-mile buffer zone, five parcels are zoned municipal and three have mailing 
addresses associated with them. The same data are listed in Table 4.12.6 above for Alternatives C and K1, 
which are identical in terms of proximity of mining to the town of Alton (Utah AGRC 2013). Based on 
the hedonic pricing studies cited above, impacts in terms of a reduction in sale price of the homes and 
properties in the SESA could be as low as 0.34% and as high as 12.0%.  

Most hedonic pricing studies focus on the negative impact of an undesirable land use or site near 
residential properties, and little have looked at the positive impact of a site cleanup or remediation on 
home values. Dale et al. (1999) and McComb (2004) report that property values consistently rebounded 
for homes near sites following cleanup or remediation, but that the areas closest to the site rebounded 
more slowly than those farther away. Therefore, as reclamation of mined lands occurs, it is expected that 
any reduction in home or property value would be restored, with those homes and properties closest to the 
tract rebounding slower than those further away. Because reclamation is concurrent with mining, the 
reduction and restoration of property values could occur over the life of the mine, with potential impacts 
to home and property values lasting 35 years. The restoration of property values following mine 
reclamation, however, would not necessarily be felt by all current property owners, as some may not have 
the opportunity to experience property value restoration within their lifetimes. 

Though hedonic pricing studies are valuable in assessing impacts to property values of various 
environmental amenities, they do have certain limitations. Limitations include the ability to discern 
outside market valuation influences on home values such as the overall housing market trends, suggesting 
that studies over long periods are more valuable. In addition, the amount that amenities influence the 
general population when purchasing a home vary widely across groups. For example, some home buyers 
are unwilling to move regardless of undesirable land use impacts. Others will accept certain undesirable 
land uses because they are offset by other desirable ones. Still, others deliberately locate to these areas 
seeking lower home values or access to certain home amenities (e.g., larger home size and more 
bedrooms), the costs of which are offset by the undesirable land use. Another limitation to using the 
hedonic valuation method is that in some cases, the addition of an undesirable land use can actually raise 
property values. For example, positive wage effects can often offset undesirable land uses in areas where 
a locally enhanced job market is created by industry, resulting in no change or increases to property 
values despite external disamenities (de Vor et al. 2009). 
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4.12.3.4 TOURISM 

Section 4.11 identifies potential impacts to recreation due to the implementation of the Proposed Action. 
As stated in Section 4.11.2, there are currently no estimates for the amount and type of recreation use on 
or near the tract. The KFO RMP (BLM 2008b) states that information for recreational visitation based on 
actual use and economic expenditure data associated with such use are not available for the field office. 
Table 3.12.14 describes generalized estimates for nonmarket recreational use values on public lands in the 
Inter-mountain West. Because specific nonmarket use values are not available for the KFO and areas on 
and near the tract, it would be speculative to make quantitative estimates of the potential economic impact 
to the region from a potential decrease in use of recreation resources in the area. That said, qualitative 
discussions of impacts to nonmarket land us values can assist decision makers when considering a 
proposed versus existing land use (BLM 2010a).  

Under the Proposed Action, recreation on the tract would be restricted for the life of the mine. Therefore, 
any nonmarket recreational use values associated with land on the tract would be eliminated ($0) until 
reclamation is complete. Nonmarket recreational use values on public lands adjacent to and near the tract 
would likely decline for the life of the mine. In addition, in places on public land from which the tract is 
visible (such as the nonmotorized trails in the Dixie National Forest east of the tract), nonmarket 
recreational use values would also likely decline. If nonmarket recreational use values were to decline in 
these areas, it is possible that recreation use would also decline or be relocated to areas with less or no 
impact. See Section 4.2.3.1.2 for more information regarding visual impacts to lands near the tract under 
the Proposed Action. 

The Proposed Action would displace 3,576 acres of potential big game hunting. This represents 
approximately 0.4% of all big game hunting areas in the PPMA. Users would likely move onto adjacent 
public lands (BLM-administered lands and the Dixie National Forest) for hunting opportunities. Because 
hunters would be able to hunt on adjacent public lands and because the overall percentage of lands 
unavailable to big game hunting in the PPMA is less than 1%, it is unlikely that hunters would be 
adversely impacted by the Proposed Action. Direct and indirect sales and revenue generated by this 
recreational user group would continue similar to current conditions.  

Privately issued big game hunting and viewing permits in the Alton CWMU would be impacted by the 
loss of available habitat and surface-disturbing activities. Hunting in the Alton CWMU would continue, 
and the same amount of big game permits would be issued as in years past. Approximately 2,145 acres 
(4.9%) of the Alton CWMU (approximately 43,658 acres) would be directly affected by the Proposed 
Action. Because no big game kills have occurred in the proposed tract in the last 20 years and the tract 
does not fall within prime CWMU deer or elk habitat, adverse impacts to hunters who use the CWMU are 
not anticipated. 

As stated in Section 4.11.2, there is little recreation use that occurs on lands that would be directly 
affected by the tract. In addition to big game hunting, OHV use is the only other identified recreation use 
on the proposed tract. For the 25-year mine life, OHV users would be displaced from 3,576 acres 
(assuming that access to the tract would be precluded for the life of the mine); although, KFO Route 116 
(an OHV accessible route) would remain accessible to OHVs during mining operations. The experiences 
and settings of OHV users traveling on KFO Route 116 through the tract would be modified from one 
now characterized as semiprimitive and natural to one characterized by coal mining activities. It would be 
speculative to assume that a change in landscape characterization along KFO Route 116 would preclude 
future OHV use.  
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From a qualitative perspective, the shift in landscape characterization from semiprimitive and natural to 
one characterized by coal mining would also be absorbed by local residents in the area who enjoy and/or 
depend on the naturalness of the area for their livelihood. An increase in truck traffic in and near Alton 
and communities along the reasonably foreseeable haul route such as Hatch and Panguitch would likely 
alter the essence of the rural community feel and semiprimitive landscape in these locations. The coal 
haul transportation route that is used for analysis purposes is the most reasonably foreseeable route, but it 
is impossible to predict the exact route that a successful bidder might choose. Individuals who moved to 
these areas specifically because of the rural feel and semiprimitive landscape, or those who operate 
tourist-related businesses, would likely notice a change in the social climate of the area. Although the 
transportation analysis anticipates negligible impacts to traffic flow or the ADT from a quantitative 
perspective (see Section 4.14), the frequency and noise of the daily truck traffic would adversely impact 
the quaint, small-town feel of Alton and communities along the reasonably foreseeable haul route. 
Altering the essence of these communities through daily truck traffic, noise, artificial lighting, and other 
mine-related operations could deter tourists from visiting Alton and the communities along the reasonably 
foreseeable haul route. If tourists choose not to visit the area because of the mining operations, tourist-
related revenue would not be generated and tourist-dependent businesses would be adversely impacted.  

While discussing potential negative impacts to tourism from the Proposed Action, it is important also to 
discuss generally the range of impacts that tourism itself has on rural regions and tourist-based 
economies. This is because tourism has both positive and negative effects, often placing the multi-part 
mission goals of national parks (attracting visitors and preserving the natural landscape and wildlife) into 
conflict with one another. Positive economic impacts of tourism include jobs for local residents, income 
for local economies, the preservation of rural services and businesses, and an increase in demand for local 
goods and services. Positive effects to the natural environment can include the preservation or 
improvement of environmental amenities due to visitor expectations of a scenic and/or nature-based 
experience. Negative economic impacts of tourism include that jobs provided are often low-paying and/or 
seasonal in nature, the demand for local goods and services can drive up costs for the resident population, 
goods and services provided can cater to the needs of tourists and not those of the resident population, and 
the demand for second homes can inflate housing costs for the resident population. Negative effects to the 
natural environment can include traffic congestion, air pollution, wildlife disturbance and mortality, and 
damage to the natural landscape in the form of litter, soil erosion, and vandalism (Association of National 
Park Authorities 2013). 

The BLM received comments from the public regarding concern over the proposed lease’s potential 
impacts to the tourism-based economy in the SESA, and to Bryce Canyon National Park in particular. 
Visitors to Bryce Canyon could encounter the impacts of proposed mine activities in the form of 
increased traffic, increased noise and vibration, night sky impacts, and air quality impacts (see Section 4.2 
for potential impacts to night sky and soundscapes and Section 4.3 for potential impacts to air quality). To 
quantify potential impacts to tourism as a result of the Proposed Action, the relationship between highway 
traffic and tourism was analyzed. This analysis compares Bryce Canyon visitation to highway traffic 
levels over a five-year period using NPS visitation statistics alongside AADT for key sections of the 
reasonably foreseeable haul route that overlap routes tourists use to access the park (Table 4.12.7). UDOT 
AADT numbers presented include all passenger vehicles, combo trucks, and single trucks. Traffic counts 
at Bryce Canyon’s entrance station were also included for reference.  
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Table 4.12.7. Bryce Canyon National Park Visitation and AADT for Selected Road Segments 2007–2011 

Year 2007 2008 2009 2010 2011 

Bryce Canyon National Park Visitation (thousands) 1,013 1,043 1,216 1,285 1,296 

AADT for I-15 (SR-271 Paragonah) 16,785 15,510 16,320 16,645 16,445 

AADT for SR-20 (I-15 Panguitch Interchange to SR-
89) 1,520 1,635 1,665 1,700 1,480 

All SR-89 Segments (300 North Hatch, SR-12 Red 
Canyon, Road to Rodeo grounds Panguitch) 7,985 7,055 7,650 7,715 7,000 

Sources: NPS (2013a) and UDOT (2007, 2008, 2009, 2010, 2011).  

When comparing Bryce Canyon visitation to AADT (which includes truck traffic numbers) over a five-
year period for sections of the reasonably foreseeable haul route that overlap tourist access routes to 
Bryce Canyon, it is apparent that visitation has steadily increased despite traffic fluctuations on the 
highway segments. For example, AADT on SR-20 steadily increased from 2007 to 2010 and then 
dropped 13% in 2011, whereas visitation to Bryce Canyon over the same timeframe increased by 28%. 
On SR-89 road segments that overlap the reasonably foreseeable haul route, AADT fell by 12% from 
2007 to 2008, increased by 8% from 2008 to 2009, and then dropped by 8% from 2010 to 2011. In the 
meantime, visitation to Bryce Canyon increased on average by 7% each year. In addition, 2012 saw 
1,385,000 visitors to Bryce, 7% more than attended the previous year (AADT data were not available for 
2012). The data presented in Table 4.12.7, show that when traffic levels increase on the road segments in 
question, visitation does not necessarily fall as a result.  

Local recreation and tourism can be adversely and indirectly impacted by the mining industry if local 
lodging is disproportionately used by the mining employees, displacing visitors seeking hotel 
accommodations. Under both action alternatives, this is not likely to happen because nearly all of the 160 
employees would be residents of Garfield, Iron, or Kane counties; thus, the existing stock of motel rooms 
in the SESA would continue to meet the demands of tourists to the area. Lastly, mining operations would 
likely draw nonmine personnel to the area for miscellaneous support and sales activities, such as 
equipment sales and repair, consulting services, regulatory activities, and others. This could lead to 
additional needs for hotels, housing, and restaurant facilities. 

4.12.3.5 PUBLIC HEALTH AND SAFETY 

4.12.3.5.1 Transportation 

The transportation analysis in Section 4.14.3 identifies a potential 4% increase in ADT on US-89 through 
Hatch and Panguitch and a 2% increase on SR-56 through Cedar City. A traffic study conducted by Fehr 
and Peers shows that LOS C or better would be maintained on all road segments and intersections of the 
reasonably foreseeable coal haul transportation route (Fehr & Peers Transportation Consultants 2013) (see 
Section 3.14 for definitions of LOS levels). Given the slight increase in ADT and the limited congestion 
as reflected in the expected LOS levels, adverse impacts to public health and safety are not likely. 
Although it is plausible to consider that an increase in traffic on any given roadway would increase the 
potential risk for an accident, the findings of the transportation analysis do not suggest a measurable 
increase in transportation-related accidents.  
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4.12.3.5.2 Law Enforcement 

A growth in population, which could occur to some extent in the SESA, could cause proportionate 
increases in crime. As mentioned earlier, 16 of the anticipated 160 employees and their families would 
relocate to the area specifically for employment at the mine. Such a slight increase in population across 
the SESA would not likely cause an increase in crimes. County and municipal law enforcement agencies 
would likely be able to accommodate the slight population growth projected under the Proposed Action.  

With a slight increase in ADT along the transportation routes, there may be a potential need for increased 
traffic enforcement; however, it is not likely that an increase in current staffing conditions would be 
necessary because an increase in traffic does not assume an increase in traffic violations. Furthermore, the 
LOS of C or better estimated to be maintained on all transportation routes would not require increases in 
law enforcement. 

4.12.3.5.3 Fire Protection 

The fire department in the Town of Alton, the nine fire departments in Kane County, and the efforts of the 
BLM would provide adequate firefighting capabilities on the tract as a result of coal mining operations. 
Given the relatively small amount of acres impacted in the SESA (1,993 acres) and increase in ADT, it is 
assumed that aforementioned agencies could accommodate any increase in fires resulting from mining 
operations.  

4.12.3.5.4 Health Care and Ambulance 

The hospitals in the SESA would be able to handle the slight population growth and potential for acute 
traumas. As stated in Section 3.12.3.4, each county has a hospital that provides 24-hour emergency care. 
Air transport through Air-Med or Life Flight would provide emergency service to out-of-area hospitals.  

4.12.3.5.5 Explosives 

Under the Proposed Action, there could be a potential need for the use of explosives in the tract. Blasting 
activities could have adverse impacts on existing structures in the town of Alton. The potential damage to 
buildings would depend on the location of the explosive use and the condition of the structures in the 
town. However, a blasting plan would not be completed until the successful bidder has been awarded the 
contract; until then, detailed impacts from the use of explosives are unknown.  

4.12.3.5.6 Underground Coal Fires 

Under the Proposed Action, there is a potential risk for underground coal fires. In the event of an 
underground coal fire, potential impacts could include an increase in health and safety issues from toxic 
fumes, surface fires, subsidence, and damage to infrastructure such as roads, power lines, and buildings. 
Section 4.6.3.4, Geology, describes the risk of underground fires for the Alton Coal Tract.  

4.12.3.6 ENVIRONMENTAL JUSTICE 

The following communities in the SESA were identified as EJ communities because their poverty levels 
exceed that of their reference county:  

• Communities of Panguitch, Cedar City, and Alton  
• Census tract 3 in Garfield County  
• Census tracts 1103, 1004, 1005, 1106, and 1107.02 in Iron County  
• Census tract 1301 in Kane County 
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Census tract 3 and Panguitch (in Garfield County) were identified as EJ communities because they have 
minority population percentages of African American, American Indian and Alaska Native, and 
Asian/Pacific Islander groups that exceed the county levels. Iron County had multiple minority 
populations exceed county levels in both Cedar City and Summit, in addition to the following census 
tracts: 1103, 1004, 1005, 1106, 1107.01 and 1107.02 (see Tables 3.12.15 and 3.12.16). In the town of 
Alton, all minority group population percentages except African Americans exceeded Kane County 
levels.  

Potential adverse impacts to the health, safety, and welfare of a potential EJ population are examined by 
looking for adverse impacts to resources that affect health and welfare. Under the Proposed Action, 
resources that could have impacts that could directly or indirectly affect the health and welfare of poverty 
or minority populations in the SESA are aesthetics, air quality, climate change, cultural resources, fire 
management, hazardous materials and hazardous and solid waste, land use and access, livestock grazing, 
recreation, socioeconomics, water resources, transportation, and wildlife and special status species.  

As stated in Section 4.3, adverse air quality impacts would likely occur in Kane County in the town of 
Alton (however, air quality analyses only show modeled noncompliance with NAAQS [PM10] under 
Alternative C). No adverse air quality impacts would be anticipated in Iron County or Garfield County; 
therefore, poverty or minority populations would not be impacted in these counties.  

Census tract 1103 contains the rail loadout location and was identified as an EJ community because of its 
poverty level (31.5%) as compared to Iron County proper (20.7%). In addition, its minority population of 
American Indian and Alaska Native at 1.6% exceeded that of Iron County (1.2%). The closest community 
(unnamed) within census tract 1103 to the rail loadout is approximately 4.5 miles (7.2 km) west of the 
loadout. No adverse air quality impacts are anticipated in census tract 1103 because it is located in Iron 
County; therefore, poverty or minority populations would not be affected. Noise levels at the unnamed 
community west of the rail loadout are expected to reach a maximum of approximately 35 dBA, well 
below regulatory thresholds and likely below ambient background noise; therefore, poverty and minority 
populations would not be affected in this area. 

The transportation analysis in Section 4.14.3 identifies a potential 4% increase in ADT on US-89 through 
Hatch and Panguitch and a 2% increase on SR-56 through Cedar City. A traffic study conducted by Fehr & 
Peers (2013) shows that LOS C or better would be maintained on all road segments and intersections of the 
reasonably foreseeable coal haul transportation route (see Section 3.14 for definitions of LOS levels). Given 
the slight increase in ADT and the limited congestion as reflected in the expected LOS levels, adverse 
impacts to EJ communities are not likely. Although it is plausible to consider that an increase in traffic on 
any given roadway would increase the potential risk for an accident, the findings of the transportation 
analysis do not suggest a measurable increase in transportation-related accidents. The increases in ambient 
noise levels from the 4% and 2% increase in truck traffic could result in increased annoyance but would not 
increase the risk for measurable hearing loss. Although poverty or minority populations living along the 
reasonably foreseeable transportation route in the SESA may be annoyed by increases in noise from truck 
traffic, they would not experience a disproportionate increase in ambient noise levels when compared to 
nonminority populations living along the route. The water quality analysis in Section 4.16 indicates that 
there would be no adverse impacts to the drinking water supply in the SESA; therefore, there would be no 
potential for disproportionate impacts to EJ communities living in the SESA. The impacts to general 
public health and safety (transportation, law enforcement, health care, etc.) for all individuals in the SESA 
would be negligible under the Proposed Action. Therefore, adverse impacts to EJ communities  would 
also be negligible.  

Table 4.12.8 displays information concerning whether or not there are adverse impacts and 
disproportionate adverse impacts to EJ communities by resource. 
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Table 4.12.8. Potential Environmental Justice Impacts of the All Action Alternatives 

Resources Adverse Impact to EJ 
Communities? 

Disproportionate Impact to EJ Communities? 

Aesthetic resources: soundscape Yes Yes. Noise and vibration impacts to the town of Alton would be greater than those at other communities 
in the SESA and would be above regulatory thresholds for noise and blasting under certain alternatives. 
Proposed Action (mining on Blocks NW, C, and S): While mining in Block NW, noise impacts to the 
town of Alton from mining on the tract and mine-related traffic would exceed regulatory thresholds for 
human annoyance. While mining on Blocks C and S, noise impacts to the town of Alton from mine-
related traffic would exceed regulatory thresholds for human annoyance. See Section 4.2.2.2.1. Both 
noise and vibration impacts from blasting conducted in Block NW to the closest identified building in the 
town of Alton would be well in excess of both vibration and noise regulatory thresholds and any persons 
in the building may experience noise levels in excess of human comfort and regulatory threshold levels. 
See Section 4.2.2.2.2. 
Alternative C (mining on Blocks C and S): While mining in Blocks C and S, noise impacts to the town of 
Alton from mine-related traffic would exceed regulatory thresholds for human annoyance. See Section 
4.2.2.2.1. Additionally, noise and vibration impacts from blasting in Blocks C and S could exceed 
regulatory thresholds for human annoyance, but not the threshold for building damage. See Section 
4.2.2.2.2. 
Alternative K1 (mining on Block C): While mining in Block C, noise impacts to the town of Alton from 
mine-related traffic would exceed regulatory thresholds for human annoyance. See Section 4.2.2.2.1. 
Additionally, noise and vibration impacts from blasting in Block C could exceed regulatory thresholds for 
human annoyance, but not the threshold for building damage. See Section 4.2.2.2.2. 

Aesthetic resources: visual Yes Yes. Visual impacts to the town of Alton would be greater than those at other communities in the SESA 
under the Proposed Action. 
Proposed Action (mining on Blocks NW, C, and S): Mining and construction of related facilities would 
noticeably change the landscape and would change the existing character of the landscape as viewed 
from the town of Alton in the short term but would be reclaimed upon completion. 
Alternative C (mining on Blocks C and S): Surface-mining activities would remain apparent on the 
landscape, but would occur over less acreage than the Proposed Action and at a greater distance from 
the town of Alton. 
Alternative K1 (mining on Block C): Surface-mining activities would remain apparent on the landscape, 
but would occur over less acreage than the Proposed Action and at a greater distance from the town of 
Alton. 

Aesthetic resources: night sky Yes No. Impacts to night sky would not be disproportionate to local or EJ communities. Impacts would be felt 
by all individuals and would not be specific to EJ communities. Portable lights used for mining in pits 
adjacent to the town of Alton may impact residents by glare from direct lighting. Glare would be reduced 
through the use of directional lighting and by installing shields on lights. Glare would also be reduced by 
placing portable lights in the pit disturbance using the change in terrain resulting from mining activity to 
block any potential direct lighting on the town of Alton. 
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Table 4.12.8. Potential Environmental Justice Impacts of the All Action Alternatives 

Resources Adverse Impact to EJ 
Communities? 

Disproportionate Impact to EJ Communities? 

Air resources Yes  No. Under the Proposed Action and Alternative K1, there are no modeled exceedances of NAAQS.  
Yes. Under Alternative C, there are modeled exceedances of the NAAQS for PM10. Near-field air quality 
monitoring indicates that mine and transport-related pollutants would be in compliance with NAAQS for 
PM10 under the Proposed Action and AlternativeK1, but not for Alternative C. Modeled exceedances 
under Alternative C are off of the northwest side of the tract boundary near the boundary line. The 
public would only be exposed to lower concentrations of PM10 under this alternative, because 
concentrations drop off quickly further away from the tract boundary. See Section 4.3.3.1 of the SDEIS 
for more detail.  

Climate change Yes No. Impacts are regional in nature, not localized to EJ communities.  

Cultural resources Yes  No. Potential for disturbance to tribal-sensitive areas could affect the natural character of previously 
undisturbed areas through visual and auditory intrusions as well as through an increased risk of the 
physical disturbance of sites. However, impacts would be mitigated through the tribal consultation 
process and the PA.  

Fire management Yes No. Impacts from increased risk of human-caused wildfires from construction activities in undisturbed 
vegetation on and adjacent to the tract and from increased traffic along the reasonably foreseeable haul 
route would be felt by all individuals and communities in the SESA and would not be localized to EJ 
communities. In addition, the Western Utah RWPP does not consider the town of Alton as a state-
identified community at risk of wildfire. 

Geology and minerals  No. Impacts limited to the tract – 

Hazardous materials and hazardous 
and solid waste 

Yes No. Impacts from increased risk of hazardous waste spills as a result of mining and haul activities would 
be felt by all individuals and communities on the reasonably foreseeable haul route and would not be 
localized to EJ communities. 

Land use and access Yes.  No. The temporary loss of lands that are zoned for activities such as agriculture, grazing, and recreation 
would be felt by all individuals, not those specific to EJ communities. 

Livestock grazing  Yes  No. There is no indication that the 2,392–3,220 AUMs lost over the life of the mine and reclamation 
period as a result of the action alternatives are disproportionately operated by members of EJ 
communities.  
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Table 4.12.8. Potential Environmental Justice Impacts of the All Action Alternatives 

Resources Adverse Impact to EJ 
Communities? 

Disproportionate Impact to EJ Communities? 

Paleontology No. Impacts limited to the tract – 

Recreation  Yes  No. Impacts to recreation would not be disproportionate to local or EJ communities. Impacts would be 
felt by all individuals who recreate and would not be specific to EJ communities. 

Socioeconomics  Yes  No. As royalty revenues are dispersed to counties, the local communities would likely see beneficial 
economic impacts. Adverse impacts to population and employment would not likely disproportionately 
impact EJ communities. The workforce required to mine (100 employees) and transport (60 employees) 
coal would likely already reside in existing rural communities, and given the proximity to services, would 
not impact more rural EJ communities’ population and/or housing situation. The Proposed Action could 
result in direct and indirect jobs for members of EJ communities, thus having a beneficial impact on EJ 
community employment opportunities.  
Adverse impacts to housing values, if they were to occur, could disproportionately impact the town of 
Alton. That said, the analysis is not clear that adverse impacts to housing values would occur in Alton or 
elsewhere in the SESA as a result of the Proposed Action or its alternatives. 
The alteration of the existing rural, quiet nature of the town of Alton and surrounding areas due to truck 
traffic, noise, and artificial lighting would occur over the life of the mine, but these impacts would be felt 
by all communities on the reasonably foreseeable coal haul route in the SESA, not just EJ communities. 
In addition, the natural, rural landscape would be restored gradually as the vegetation is restored by 
concurrent reclamation over the life of the mine. 

Soils  No. Impacts limited to the tract – 

Transportation  Yes  No. Increases in project-related vehicle traffic would go directly through the EJ community of Alton, but 
would not result in a change in LOS. Under the Proposed Action, traffic conditions at intersections and 
along road segments of the reasonably foreseeable coal haul transportation route would continue to 
operate at their current, acceptable LOS-C or better. A traffic study conducted demonstrates that LOS-C 
or better would be maintained on all road segments and intersections of the reasonably foreseeable 
coal haul transportation route (Fehr & Peers Transportation Consultants 2013). Capacity for additional 
traffic would remain, and increased traffic volume would not result in reductions in LOS or reach a level 
of significance. In addition, transportation impacts would be felt by all communities on the reasonably 
foreseeable coal haul route in the SESA, not just EJ communities. 

Vegetation  No. Impacts limited to the tract 
and the KFO road relocation. 
Vegetation is expected to 
improve with the selected seed 
mix and removal of noxious 
weeds. Noxious weeds are not 
expected to be spread outside of 
the tract due to design features. 

– 
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Table 4.12.8. Potential Environmental Justice Impacts of the All Action Alternatives 

Resources Adverse Impact to EJ 
Communities? 

Disproportionate Impact to EJ Communities? 

Water resources Yes  No. The action alternatives would not impact community drinking water supplies; therefore, water quality 
in EJ communities would not be disproportionately impacted. With regard to water quantity, the action 
alternatives would require withdrawal from public water supplies, but water purchases are publicly 
available to all water users. 

Wildlife and special status species Yes No. Loss of wildlife habitat and movement corridors are not directly connected to EJ populations 
because they are not dependent on wildlife per se. 
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4.12.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Under Alternative C, approximately 37.8 million tons of coal would be mined over a 21-year period. As 
under the Proposed Action, 1.8 million tons of coal would be mined annually, and 160 employees would 
be required to complete mining operations. Alternative C would also require an identical amount of truck 
round-trips to move coal from the tract to the reasonably foreseeable coal loadout location west of Cedar 
City. The tract, as modified under Alternative C, would encompass approximately 3,178 acres consisting 
of 2,280 acres of BLM-administered land (federal surface and subsurface and 893 acres of private land 
(private surface and federal subsurface. The life of the mine under Alternative C would be 21 years, four 
fewer years than under the Proposed Action. When compared to the No Action Alternative, Alternative C 
would result in an increase in employment, personal income, and government revenues. A slight increase 
in population is anticipated, but would not lead to an increased need for public services. Under the No 
Action Alternative, no mining would occur and therefore an increase in local employment, income, and 
government revenues as a result of mining would not occur. Under Alternative C, a slight decrease in 
grazing revenues would be lost as a result of a decrease in AUMs and any recreation-related economic 
contributions from individuals who choose to recreate on the tract would be foregone under Alternative C.  

4.12.4.1 EMPLOYMENT AND INCOME 

Employment requirements (for direct and indirect jobs) under Alternative C would be identical to the 
Proposed Action, though employment at the mine would be required for 21 years under Alternative C. 
The annual total wages generated (from direct and indirect jobs) would be the same under Alternative C 
as under the Proposed Action. 

4.12.4.2 GOVERNMENT AND PUBLIC FINANCE 

Under Alternative C, an estimated 1.8 million tons of coal would be mined each year. Over the 21-year 
mine life, approximately 37.8 million tons of recoverable coal would be mined. Using the same spot price 
as under the Proposed Action ($32.00 per short ton), the annual recovery value would be identical to the 
Proposed Action at approximately $57.6 million (1.8 million tons of coal × $32.00). Over the 21-year 
mine life, recovery values would be approximately $1.21 billion (1.8 million tons × $32.00 × 21 years). 
This is a 16% decrease in potential recovery value compared to the Proposed Action.  

4.12.4.2.1 Federal Royalties 

Under Alternative C, annual royalties paid to the federal government would be similar to those paid under 
the Proposed Action because the amount of coal mined each year would be similar. However, royalty 
revenues would be generated for 21 years, four fewer years than the Proposed Action. When compared to 
the Proposed Action, Alternative C would produce 16% less royalty revenue. Assuming the annual 
recovery value for the coal produced under the Proposed Action would be $57.6 million per year, $7.2 
million in royalties would be paid to ONRR ($57,600,000 × 0.125) and the State of Utah would receive 
approximately $3.6 million (approximately 1/2) per year. Under Alternative C, $151.2 million in royalties 
would be paid to ONRR and $75.6 million would be disbursed to the State of Utah over a 21-year period 
(see Table 4.12.3 for more detail).  

Under Alternative C, 118 AUMs allocated to livestock grazing would be lost annually. This loss of 
AUMs would total 2,852 over the life of the mine. Access under Alternative C would be restricted for 31 
years (21-year mine life plus 10-year reclamation period) instead of the 35 years under the Proposed 
Action and 26 years under Alternative K1. The 2013 value of an AUM (grazing fee), according to the 
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BLM (2013a) is $1.35. Thus, over the 21-year mine life, this would result in a $4,938.30 (or $159.30 
annually) decrease in contributions to the BLM. Should livestock permittees need to decrease livestock 
numbers as a result of the decrease in AUMs, this could result in lost revenue for permittees and a 
potential decrease in the workforce required to manage the livestock. However, with annual rotations in 
the tract over the life of the mine, adverse impacts to permittees would be minimized.  

4.12.4.2.2 Additional Taxes and Fees 

Under Alternative C, approximately 16% fewer coal mine-related taxes and fees would be generated. 
Contributions to the Black Lung Excise Tax would be between $20.8 million over the 21-year mine life, 
and Abandoned mine land fees would be between $5.7 million. Ad valorem taxes generated over the life 
of the mine would be 16% less than the Proposed Action. The sales and use tax generation on goods and 
services associated with the mine would taper off four years earlier under Alternative C.  

Bonus bid payments: Approximately $11.3–$17.0 million would be paid in bonus bid payments under 
Alternative C, given that 37.8 million tons of coal are expected to be mined over a 21-year period. Of the 
total bonus bid payment, 50% ($5.7–$8.5 million) would be disbursed to the State of Utah. 

4.12.4.3 POPULATION AND HOUSING 

Impacts to population and housing under Alternative C would be nearly identical to impacts under the 
Proposed Action. However, because the duration of the mining activities would be 21 years under 
Alternative C, the 10% of the 160 employees (16 individuals) that would relocate to the tract for mine 
employment may choose to move away from the area once the mining operations are complete. Thus, the 
results would be a negligible decrease in population and an increase in housing availability.  

4.12.4.3.1 Property Values 

Potential property value impacts to residential plots and homes in the town of Alton would be reduced 
under Alternative C, because this alternative eliminates Block NW from mining (the block closest to the 
town of Alton). Under this alternative, the closest mining activities to the town of Alton would occur in 
Block C (see Map 2.2), the edge of which is approximately 1 mile from the south edge of Alton’s 
municipal boundary. All of the parcels zoned municipal in Alton are within 3 miles of Block C. Given 
that the life of the mine would be four years shorter under Alternative C, reclamation would begin earlier, 
and adverse impacts to property values would be mitigated sooner than under the Proposed Action.  

4.12.4.4 TOURISM 

Both action alternatives would result in the same types of impacts to recreational resources. However, 
Alternative C would result in fewer acres of recreation-related impact based on the smaller acreage of the 
tract and fewer years of impact based on the shortened life of the mine. Big game hunting areas in the 
PPMA would be reduced by 0.3%. Hunting in the Alton CWMU would continue, and the same amount of 
big game permits would be issued as in years past. Approximately 1,985 acres (4.5 %) of the Alton 
CWMU (approximately 43,658 acres) would be directly affected by the Alternative C. Because no big 
game kills have occurred in the proposed tract in the last 20 years and the tract does not fall within prime 
CWMU deer or elk habitat, adverse impacts to hunters who use the CWMU are not anticipated. OHV 
users would not be able to access 13 miles of designated routes on the tract. It is unlikely that these slight 
reductions in availability would deter these types of recreationists to the area. Economic contributions 
from these user groups would likely remain similar to current conditions given the amount of nearby 
lands available for big game hunting and OHV use. See Section 4.11.4 for further detail on impacts to 
recreation resources under this alternative. 
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Impacts to tourists and tourism-related businesses under Alternative C would be similar to the Proposed 
Action. Under Alternative C, the alteration of the existing rural, quiet nature of the town of Alton and 
surrounding areas due to truck traffic, noise, and artificial lighting would occur at the same level as the 
Proposed Action, but would end four years earlier. 

4.12.4.5 PUBLIC HEALTH AND SAFETY 

Under Alternative C, impacts to public health and safety would be identical to the Proposed Action. 
However, the duration of impacts and need for services would be four fewer years.  

4.12.4.6 ENVIRONMENTAL JUSTICE 

Under Alternative C, the disproportionate impacts to the town of Alton identified in Table 4.12.8 (Air 
Quality, Noise and Visual impacts) would be reduced because this alternative eliminates Block NW from 
mining (the mining block closest to the town of Alton). Under this alternative, the closest mining 
activities to the town of Alton would occur in Block C (see Map 2.2), the edge of which is approximately 
1 mile from the south edge of Alton’s municipal boundary.  

Under Alternative C, mining would take place 1 mile further from the town of Alton, the life of the mine 
would be four years shorter, the tract would be modified to exclude 321 acres closest to Alton, and 
reclamation would begin earlier. As a result, disproportionate adverse impacts to the town of Alton as 
described in Table 4.12.8 would be minimized when compared to the Proposed Action. Under Alternative 
C, there are modeled exceedances of the NAAQS for PM10 off the northwest side of the tract boundary 
near the boundary line of the town of Alton (see Section 4.3.3.1). While mining in Blocks C under 
Alternative C, noise impacts to the town of Alton from mine-related traffic would exceed regulatory 
thresholds for human annoyance. See Sections 4.2.2.2.1 and 4.2.2.3.1. Additionally, noise and vibration 
impacts from blasting in Blocks C could exceed regulatory thresholds for human annoyance, but not the 
threshold for building damage. See Sections 4.2.2.2.2 and 4.2.2.3.2. In terms of visual impacts, surface-
mining activities would remain apparent on the landscape, but would be eliminated on 321 acres closest 
to the town of Alton when compared to the Proposed Action. 

4.12.5 Alternative K1: Reduced Tract Acreage 
Under Alternative K1, approximately 30 million tons of coal would be mined over a 16-year period. As 
under the Proposed Action, 1.8 million tons of coal would be mined annually, and 160 employees would 
be required to complete mining operations. Alternative K1 would also require an identical amount of 
truck round-trips to move coal from the tract to the reasonably foreseeable coal loadout location west of 
Cedar City. The life of the mine under Alternative K1 would be 16 years, nine fewer years than under the 
Proposed Action. When compared to the No Action Alternative, Alternative K1 would result in an 
increase in employment, personal income, and government revenues. A slight increase in population is 
anticipated, but would not lead to an increased need for public services. Under the No Action Alternative, 
no mining would occur, and therefore an increase in local employment, income, and government revenues 
as a result of mining would not occur. Under Alternative K1, a slight decrease in grazing revenues would 
be lost as a result of a decrease in AUMs, and any recreation-related economic contributions from 
individuals who choose to recreate on the tract would be foregone under Alternative K1.  

4.12.5.1 EMPLOYMENT AND INCOME 

Employment requirements (for direct and indirect jobs) under Alternative K1 would be identical to the 
Proposed Action, though employment at the mine would be required for 16 years under Alternative K1. 
The annual total wages generated (from direct and indirect jobs) would be the same under Alternative K1 
as under the Proposed Action. 
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4.12.5.2 GOVERNMENT AND PUBLIC FINANCE 

Under Alternative K1, an estimated 1.8 million tons of coal would be mined each year. Over the 16-year 
mine life, approximately 30 million tons of recoverable coal would be mined. Using the same spot price 
as under the Proposed Action ($32.00 per short ton), the annual recovery value would be identical to the 
Proposed Action at approximately $57.6 million (1.8 million tons of coal × 32.00). Over the 16-year mine 
life, recovery values would be approximately $921.6 million (1.8 million tons × 32.00 × 16 years). This is 
a 36% decrease in potential recovery value compared to the Proposed Action.  

4.12.5.2.1 Federal Royalties 

Under Alternative K1, annual royalties paid to the federal government would be similar to those paid 
under the Proposed Action, because the amount of coal mined each year would be similar. However, 
royalty revenues would be generated for 16 years, nine fewer years than the Proposed Action. When 
compared to the Proposed Action, Alternative K1 would produce 36% less royalty revenue. Assuming the 
annual recovery value for the coal produced under the Proposed Action would be $57.6 million per year, 
$7.2 million in royalties would be paid to ONRR ($57,600,000 × 0.125), and the State of Utah would 
receive approximately $3.6 million (approximately 1/2) per year. Under Alternative K1, $115.20 million 
in royalties would be paid to ONRR and $57.60 million would be disbursed to the State of Utah over a 
16-year period (see Table 4.12.3 for more detail).  

Under Alternative K1, 92 AUMs allocated to livestock grazing would be lost annually. This loss of 
AUMs would total 1,472 AUMs over the life of the mine. Access under Alternative K1 would be 
restricted for 26 years (16-year mine life plus 10-year reclamation period) instead of 35 years under the 
Proposed Action and 31 years under Alternative C. The 2013 value of an AUM, according to the BLM 
(2013a), is $1.35. Thus, over the 16-year mine life plus the 10-year reclamation period, this would result 
in a $3,229.20 (or $ 124.20 annually) decrease in contributions to the BLM. Should livestock permittees 
need to decrease livestock numbers as a result of the decrease in AUMs, this could result in lost revenue 
for permittees and a potential decrease in the workforce required to manage the livestock. However, with 
annual rotations in the tract over the life of the mine, adverse impacts to permittees would be minimized.  

4.12.5.2.2 Additional Taxes and Fees 

Under Alternative K1, approximately 36% fewer coal mine-related taxes and fees would be generated. 
Contributions to the Black Lung Excise Tax would be $15.8 million over the 16-year mine life, and 
abandoned mine land fees would be $4.3 million. Ad valorem taxes generated over the life of the mine 
would be 36% less than the Proposed Action. The sales and use tax generation on goods and services 
associated with the mine would taper off nine years earlier under Alternative K1.  

Bonus bid payments: Approximately $9 to $13.5 million would be paid in bonus bid payments under 
Alternative K1, given that 30 million tons of coal are expected to be mined over a 16-year period. Of the 
total bonus bid payment, 50% ($4.5 to $6.8 million) would be disbursed to the State of Utah.  

4.12.5.3 POPULATION AND HOUSING 

Impacts to population and housing under Alternative K1 would be nearly identical to impacts under the 
Proposed Action. However, because the duration of the mining activities would be 16 years under 
Alternative K1, the 10% of the 160 employees (16 individuals) that would relocate to the tract for mine 
employment may choose to move away from the area once the mining operations are complete. Thus, the 
results would be a negligible decrease in population and an increase in housing availability.  
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4.12.5.3.1 Property Values 

Potential property value impacts to the town of Alton would be reduced under Alternative K1, because 
this alternative eliminates Block NW from mining (the mining block closest to the town of Alton). Under 
this alternative, the closest mining activities to the town of Alton would occur in Block C (see Map 2.3), 
the edge of which is approximately 1 mile from the south edge of Alton’s municipal boundary. All of the 
parcels zoned municipal in Alton are within 3 miles of Block C. Given that the life of the mine would be 
nine years shorter under Alternative K1, reclamation would begin earlier, and adverse impacts to property 
values would be mitigated sooner than under the Proposed Action.  

4.12.5.4 TOURISM 

All action alternatives would result in the same types of impacts to recreational resources. However, 
Alternative K1 would result in fewer acres of recreation-related impacts based on the smaller acreage of 
the tract and fewer years of impact (16 years) based on the shortened life of the mine. Big game hunting 
areas in the PPMA would be reduced by 0.2%. Impacts to hunting in the Alton CWMU would be the 
same as those described for Alternative C, but would occur for five fewer years. OHV users would not be 
able to access 13 miles of designated routes on the tract. It is unlikely that these slight reductions in 
availability would deter these types of recreationists to the area. Economic contributions from these user 
groups would likely remain similar to current conditions given the amount of nearby lands available for 
big game hunting and OHV use. See Section 4.11.5 for further detail on impacts to recreation resources 
under this alternative. 

Impacts to tourists and tourism-related businesses under Alternative K1 would be similar to the Proposed 
Action. Under Alternative K1, the alteration of the existing rural, quiet nature of the town of Alton and 
surrounding areas due to truck traffic, noise, and artificial lighting would occur at the same level as the 
Proposed Action, but would end nine years earlier. 

4.12.5.5 PUBLIC HEALTH AND SAFETY 

Under Alternative K1, impacts to public health and safety would be identical to the Proposed Action. 
However, the duration of impacts and need for services would be nine fewer years.  

4.12.5.6 ENVIRONMENTAL JUSTICE 

Under Alternative K1, the EJ disproportionate impacts to the town of Alton identified in Table 4.12.8 (Air 
Quality, Noise and Visual impacts) would be reduced because this alternative eliminates Block NW from 
mining (the mining block closest to the town of Alton). Under this alternative, the closest mining 
activities to the town of Alton would occur in Block C (see Map 2.3), the edge of which is approximately 
1 mile from the south edge of Alton’s municipal boundary.  

Under Alternative K1, mining would take place 1 mile further from the town of Alton, the life of the mine 
would be nine years shorter, the tract would be modified to exclude 745 acres (including 321 acres closest to 
Alton), and reclamation would begin earlier. As a result, disproportionate adverse impacts to the town of 
Alton as described in Table 4.12.8 would be minimized when compared to the Proposed Action. In 
contrast to Alternative C, under Alternative K1, mine and transport-related pollutants are modeled to be in 
compliance with NAAQS for PM10 in the town of Alton (see Section 4.3.3.1). Noise and blasting impacts 
to the town of Alton under Alternative K1 would be the same as for Alternative C. In terms of visual 
impacts, surface-mining activities would remain apparent on the landscape, but would be eliminated on 
745 acres (including 321 acres closest to Alton) when compared to the Proposed Action.  
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4.12.6 Potential Mitigation Measures 
No potential mitigation measures have been identified for socioeconomic resources. See Section 4.2.5 for 
a discussion of potential noise- and visual-related mitigation measures that could reduce disproportioned 
impacts to EJ communities.  

4.12.7 Unavoidable Adverse Impacts 
Given that natural resource development is finite and based on demand, the SESA is susceptible to a 
boom-and-bust cycle. Although the proposed development would temporarily have positive impacts on 
the local economy with regard to revenue generation, the depletion of the resource would result in a long-
term adverse impact to the economy. Those who had been dependent on the jobs and revenue provided by 
the mining operation would be adversely impacted as a result of job and revenue loss following resource 
depletion. 

4.12.8 Short-term Uses versus Long-term Productivity 
Increases in the workforce would contribute to temporary increases in income, housing, and service 
requirements. The increase in employment and revenues resulting from the mining operation would have 
short-term benefits for the local communities. However, once mining is complete, local revenues would 
be reduced and jobs would be eliminated or redirected. Once the tract has been rehabilitated, AUMs could 
return to current levels and recreation opportunities could be restored. The revenues and employment 
from those land uses would be realized indefinitely, or as long as the land uses were permitted to exist.  

4.12.9 Irreversible and Irretrievable Commitments of Resources 
The extraction of coal would result in a permanent (irreversible) loss of a portion of our natural resources. 
The irreversible loss of the resource would preclude future potential revenues for local, state, and federal 
governments and the local communities. 

Implementation of the Proposed Action or Alternative C could reduce recreational tourism and livestock 
grazing and associated revenues. Social well-being and feelings of community satisfaction could also be 
disrupted during the life of the mine. However, studies in natural resource communities have observed 
that disruptive social effects do not last once the mining operations have ceased and the stability of the 
community has been reestablished (BLM 2008e). In addition, if structural damage occurs to buildings in 
the town of Alton due to vibration impacts (see Section 4.2 and Appendix L), property value impacts to 
these buildings could be permanent. 
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4.13 Soils 
4.13.1 Regulatory Framework 
Numerous federal and state regulations shape the management of soils as a natural resource. Regulations 
that pertain to soils and potential impacts from mining and other land uses include, but are not limited to 
the following:  

• The Taylor Grazing Act of 1934, as amended, provides for continued study of erosion and flood 
control, and provides for any work that may be necessary to protect and rehabilitate public lands 
to prevent soil deterioration. 

• FLPMA requires that public lands be managed in a manner that will protect scientific, 
environmental, air and atmospheric, and water resource values. It also requires land use plans to 
comply with applicable pollution control laws, including state and federal air, water, and other 
pollution standards. 

• The Utah Coal Mine Permitting Requirements for soils (UAC R645-301-200) include, but are not 
limited to, the following: 

o Development of an operation plan for removing, storing, and reclaiming soils 
o Development of a reclamation plan for redistributing and reclaiming of soils 
o Protection and stabilization of all exposed surface areas to control erosion and air pollution 

(fugitive dust) 
o Salvage of soils suitable to support plant growth for use in reclamation 
o Protection of soil stockpiles from contaminants, disturbance, compaction, and erosion 

In addition to the aforementioned regulations, the BLM uses trends or changes in vascular plants (NRCS 
ecological sites) and soils conditions (rangeland health) to guide the management of biological soil crusts.  

BLM’s Rangeland Health: Fundamentals and Standards (43 CFR 4180.1), in addition to promoting 
ecosystem health, specifically require that “soil and plant conditions support infiltration, soil moisture 
storage, and the release of water that are in balance with climate and landform” and “upland soils exhibit 
permeability and infiltration rates that sustain or improve site productivity.”  

Management actions adopted in the KFO RMP would also be incorporated into the lease as required 
actions in the event of a lease sale for the tract. The KFO RMP lists the following management actions 
applicable to soils: 

• Implement BMPs designed to minimize impacts on soils from ground-disturbing activities, as 
appropriate.  

• Reduce soil loss on watersheds by performing appropriate land treatments. 
• Initiate reclamation of surface disturbances, where appropriate, during or upon completion of the 

authorized project. 
• Identify areas of “fragile soils” during preparation of project-level plans, as well as necessary 

mitigation measures to minimize risks and degradation. 
• Develop and implement site-specific restrictions and/or mitigations for activities proposed in 

fragile soil areas on a case-by-case basis. Surface-disturbing activities must be approved by the 
BLM before construction and maintenance is authorized. 

• Incorporate BMPs and soil protection measures into developments on sensitive soils. Measures to 
stabilize soils and minimize surface-water runoff would be required for slopes greater than 15%, 
both during tract activities and following tract completion. 

• When feasible, identify and salvage biological crusts prior to disturbance; use salvaged soil crusts 
to inoculate reclaimed soils.  
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4.13.2 Alternative A: No Action 
Under the No Action Alternative, no impacts to soils would occur as a result of mining activities. Some 
soil impacts associated with current surface uses, including livestock grazing, vegetation treatments, and 
OHV use, would continue. These impacts would generally be relatively minor in both extent and severity 
in comparison to the disturbances associated with surface mining under the action alternatives. These 
impacts would include erosion (related soil exposure) and compaction due to existing land uses. Under 
current uses, soil disturbance is generally limited to surface uses by livestock and light-duty vehicles, and 
heavy machinery is not a typical use. In addition, uses are generally limited to designated routes or 
grazing areas, rather than large swatches of major disturbance, as would occur under the action 
alternatives. Thus, in comparison to the action alternatives, impacts would be of lesser aerial extent and 
far lesser magnitude and severity. Impacts to sensitive soils would occur proportionally to the prevalence 
of the soils on the tract, as described in Chapter 3. However, these impacts would generally be minor and 
limited to surface disturbance and compaction by livestock and light-duty vehicles, and thus would not 
result in the need for major reclamation projects. Therefore, sensitive soils would unlikely limit 
reclamation success. 

4.13.3 Alternative B: Proposed Action 

4.13.3.1 TYPES AND NATURE OF IMPACTS TO SOILS 

Under the Proposed Action, 1,993 acres of soils would be directly disturbed by surface mining and by the 
construction of related facilities and roads. Of this total, 1,750 acres of soil resources would be disturbed 
by surface mining, and 243 acres would be disturbed by other related activities, including the construction 
of centralized and dispersed facilities, the relocation and construction of roads, and the grading of road 
ROWs. Impacts under the Proposed Action would be considerably greater than under the No Action 
Alternative due to the large-scale removal and replacement of soils that would occur during proposed 
surface-mining operations (which would not occur under the No Action Alternative). Impacts to soils 
from current land uses on the tract from vegetation treatments, livestock grazing, and recreation would be 
discontinued under the Proposed Action. They would resume 35 years after mining commences (25 years 
for the life of the mine and 10 years for reclamation and rehabilitation).  

Surface-mining activities under the Proposed Action would drastically disturb soil texture, structure, and 
porosity through the large-scale removal, stockpiling, and replacement of soils during surface mining. A 
total of 1,750 acres of soils would be removed to their full depth where surface mining takes place, and 
topsoil and suitable subsoil would be stockpiled for reclamation. Following the completion of mining, 
mined areas would be backfilled and regraded, then topped with the stockpiled soils. This would result in 
reclaimed soils with different long-term physical, structural, biological, and chemical properties than 
those present prior to surface mining. Post-mining soils would be more uniform in thickness, structure, 
type, texture, nutrient availability, and chemistry. The existing soil structure would largely be eliminated 
by the removal and replacement of soils in areas that are surface mined. In addition, changes in bulk 
density would occur due to mixing, aeration, and compaction. The bulk density of the entire soil profile 
would likely be reduced, as demonstrated by evidence that replaced soils in surface mines typically 
expand by approximately 15%–35% (Pfleider 1968). However, grading and compaction of topsoil would 
likely increase the bulk density of near-surface soils. Surface-mining impacts are referred to as “pit” 
impacts in this section’s tables.  

Surface-mining activities would directly remove and stockpile up to 120 acres of soil per year. Topsoil 
would be stockpiled only until the overburden is moved to the next pit. Each of these up to 120-acre 
blocks would be replaced within a year, and the loss of soil productivity and increased potential for 
erosion related to soil removal and replacement would be short term. However, the drastic disturbance 
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(impact) caused by removing and replacing soils, as described above, would be long term. Revegetation 
and natural weathering would eventually reform new soil structures with the reclaimed soils, although this 
would be a long-term process (hundreds of years) in the arid environment present in the tract. Per State of 
Utah and OSM regulation, reclaimed surface soils would be free of acid-forming soils, sodic zones, or 
toxic materials. They would also have a rooting zone sufficient to establish an effective and permanent 
vegetative cover. Thus, the long-term fertility of the soils would not be affected.  

Impacts to soil resources within the 243 acres of other related activities would generally be less drastic 
than in areas that are surface mined. The construction of roads and facilities in these areas would result in 
soils being covered by infrastructure, graded or mixed, moved, compacted, or otherwise disturbed. These 
soils would generally not be disturbed to as great a depth, would retain more of their original qualities, 
and would be less uniform following reclamation. However, most of these impacts (caused by facilities, 
some roads, etc.) would be long-term impacts, persisting for the life of the tract. 

Where the near-surface soil is compacted during disturbance and/or reclamation, its infiltration capacity 
would be temporarily decreased, resulting in a greater potential for runoff and erosion. Numerous erosion 
control measures and reclamation measures would be employed per state and federal regulation, as 
detailed in Chapter 2. Specifically, reclaimed areas would be required (UAC R645-301-200) to use best 
available technology to prevent sedimentation. They would also be required to stabilize all exposed 
surfaces to effectively control erosion, and stabilize rilled (or eroded) areas where post-mining land use, 
vegetation, or water quality would be threatened. Because temporary erosion controls specified on 
unreclaimed areas often prevent erosion from traveling long distances rather than completely preventing 
erosion (e.g., silt fencing, retention basins, etc.), there would likely be some mass transfer of eroded 
materials downslope early in the reclamation process. This erosion would be reduced as vegetation is 
established, and eroded materials would generally be prevented from impairing other resources by the 
required controls. 

The reclamation and restoration of soil structure and functioning is determined by physical, chemical, and 
biological factors. As described in the above paragraphs, both disturbance and reclamation alter soil 
structure through compaction and the resulting loss of porosity and biological activity. These structural 
changes can potentially diminish the movement of water into and through the soil (Stolt et al. 2001), 
reduce seed and spore viability, and prevent the establishment and growth of vegetation and biological 
soil crusts and associated soil microbes (Scoles-Sciulla et al. 2009). 

Successful reclamation of soil structure and ecological function is assumed, provided that the 
management practices prescribed per UAC R645-301-200 are successfully implemented. However, 
ecological factors outside of human control, such as drought and other short-term climatic variations, can 
limit the effectiveness of soil reclamation efforts. There is limited information on reclamation success for 
arid west soils, but published studies clearly indicate that below-average precipitation during the 
restoration period can impede or delay the successful restoration of soils and associated vegetation 
(Romney et al. 1987; Bainbridge et al. 1999; Bainbridge et al. 1995; Bainbridge 1990). 

Chemical suppressants and watering may be used to reduce fugitive dust from unpaved roads and disturbed 
areas under the Proposed Action and action alternatives. Dust suppressants may cause dissolution of some 
soil constituents. In soils from arid regions, which may have high salt content, water used as a suppressant 
can mobilize the salts and increase the salt concentration in nearby water bodies or groundwater. In more 
complex situations, the chemical constituents of the suppressant can react with and leach toxic components 
from the soils at the application site. The issue of leaching is particularly relevant at sites that may contain 
hazardous material, such as coal fields, landfills, and mine tailing piles (EPA and UNLV 2004). In 
addition, soil microorganisms may biotransform the suppressants into benign or more toxic compounds 
depending on the environmental conditions at the site of application (EPA and UNLV 2004). 
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The application of dust suppressants can have secondary effects on the characteristics of soils, including a 
decrease of surface permeability. Depending on precipitation, the change in surface permeability can lead 
to increased runoff, decreased soil moisture, and changes in patterns of erosion on and off the application 
site (EPA and UNLV 2004). Specific concerns have not been identified by experts on the use of dust 
suppressants due to the high amount of variability associated with site conditions, dust suppressant 
composition, and application techniques. The determination of whether a problem might exist in any 
given case must be based on the assessment of site-specific conditions (EPA and UNLV 2004). 

There is also a potential for soils to be affected along the approximately 110-mile reasonably foreseeable coal 
haul transportation route. Road dust, coal dust, and exhaust from coal hauling would add to the road dust and 
exhaust from existing traffic along the reasonably foreseeable coal haul transportation route. It is assumed that 
the effects from this road dust, coal dust, and exhaust would occur within a 100-foot buffer around the 
reasonably foreseeable coal haul transportation route. The deposition of road dust, coal dust, and vehicle 
exhaust can affect the chemical composition and productivity of soils within this buffer over time. However, it 
is assumed that all coal trucks would be covered or otherwise contained, preventing coal dust from escaping. 
There is also a risk of spills along the reasonably foreseeable coal haul transportation route from potential coal 
truck accidents, which also presents a risk to soils along the route.  

Under the Proposed Action, and all other action alternatives, Block Sa (186.2 acres) would not be mined and 
the lessee would apply pre-mining vegetation treatments to the block. The proposed vegetation treatments 
would involve removal of pinyon-juniper, which would allow perennial grasses and forbs to return to the 
block, adding stability to the soil layers and reducing upland erosion.  

4.13.3.2 IMPACTS TO SENSITIVE SOILS 

4.13.3.2.1 Water-erosive Soils 

Under the Proposed Action, 368 acres of highly erosive soils and an additional 1,483 acres of moderately 
erosive soils would be disturbed. Together, 93% of all soil disturbances under this alternative would take 
place in highly or moderately erosive soils (Table 4.13.1). Most of this disturbance would occur in areas 
that are surface mined. The disturbances under this alternative would likely result in substantial erosion, 
particularly during the period following mining but prior to reclamation. Required erosion control 
measures would effectively mitigate the impacts of erosion on water bodies and other resources, but 
would likely not prevent short-term erosion over short distances. This could result in some rilling 
(formation of shallow linear erosional features on the soil surface by water) and varied soil depths in areas 
where erosion would occur, contributing to limited reclamation success by limiting the soil depth 
available to vegetation in some areas, and impacting other vegetation through sedimentation. In addition, 
accelerated erosion could contribute to excess sedimentation in streams (e.g., Kanab Creek or Robinson 
Creek), and stock ponds, and could affect the stability of slopes that are planted for reclamation purposes. 

4.13.3.2.2 Drought-intolerant Soils 

A total of 330 acres of highly drought-intolerant soils would be disturbed under the Proposed Action 
(Table 4.13.2). An additional 26 acres of moderately intolerant soils would be disturbed. Of the 356 acres 
of total disturbance in these soils, 295 acres would be disturbed in the surface mine pit. Overall, 18% of 
all soil disturbance under the Proposed Action would occur in highly or moderately drought-intolerant 
soils, and 15% of all disturbance would be associated with surface-mining removal and replacement of 
these soils. Any disturbance of drought-intolerant soils would require the reclamation of those areas, 
which would be at an increased risk of poor reclamation success due to low available water capacity. In 
addition, the need to reclaim areas with droughty soils that are disturbed would likely prolong the 
reclamation period. 
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Table 4.13.1. Acres of Highly and Moderately Water-erosive Soils Impacted under each Alternative (and 
percentage of the total disturbance under each alternative) 

Disturbance Type Alternative A* 
(No Action) 

Alternative B 
(Proposed Action)† 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions)‡ 

Alternative K1 (Reduced 
Tract Acreage)¥ 

Highly Erosive  

Pit disturbance  0 322.3 
(16.2%) 

315.8 
(19.0%) 

237.1 
(23.4%) 

Other disturbance§  0 46.1 
(2.3%) 

41.4 
(2.5%) 

16.9 
(1.7%) 

Total disturbance 0 368.4 
(18.5%) 

357.2 
(21.5%) 

254.0 
(25.1%) 

Moderately Erosive  

Pit disturbance  0 1,288.6 
(64.7%) 

1,124.1 
(67.6%) 

619.8 
(61.2%) 

Other disturbance  0 194.1 
(9.7%) 

166.3 
(10.0%) 

126.5 
(12.5%) 

Total disturbance 0 1,482.7 
(74.4%) 

1,290.4 
(77.6%) 

746.3 
(73.7%) 

Sum of Highly and Moderately Erosive  

Pit disturbance 0 1,610.9 
(80.8%) 

1,439.9 
(86.6%) 

856.8 
(84.7%) 

Other disturbance  0 240.2 
(12.1%) 

207.7 
(12.5%) 

143.4 
(14.2%) 

Total disturbance 0 1,851.1 
(92.9%) 

1,647.6 
(99.1%) 

1,000.2 
(98.8%) 

* Although there would be no impact to soils related to mining under the No Action Alternative, impacts to soils due to other current land uses (grazing 
and vegetation treatments) would continue. 
† 1,993 acres total soil disturbance. 
‡ 1,662 acres total soil disturbance. 
¥ 1,012 acres total soil disturbance. 
§ “Other” disturbances include centralized and dispersed facilities and roads with their adjoining ROWs.  
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Table 4.13.2. Acres of Highly and Moderately Drought-intolerant Soils Impacted under each Alternative 
(and percentage of the total disturbance under each alternative) 

Disturbance Type Alternative A* 
(No Action) 

Alternative B 
(Proposed Action)† 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions)‡ 

Alternative K1 (Reduced 
Tract Acreage)¥ 

Highly Droughty  

Pit disturbance  0 291.0 
(14.6%) 

291.0 
(17.5%) 

212.2 
(21.0%) 

Other disturbance§  0 39.0 
(2.0%) 

36.8 
(2.2%) 

16.6 
(1.6%) 

Total disturbance 0 330.0 
(16.6%) 

327.8 
(19.7%) 

228.8 
(22.6%) 

Moderately Droughty  

Pit disturbance  0 3.8 
(0.2%) 

3.8 
(0.2%) 

3.8 
(0.4%) 

Other disturbance  0 22.1 
(1.1%) 

18.4 
(1.1%) 

21.5 
(2.1%) 

Total disturbance 0 25.9 
(1.3%) 

22.2 
(1.3%) 

25.3 
(2.5%) 

Sum of Highly and Moderately Droughty  

Pit disturbance 0 294.8 
(14.8%) 

294.8 
(17.7%) 

216.0 
(21.3%) 

Other disturbance  0 61.2 
(3.1%) 

55.2 
(3.3%) 

38.1 
(3.8%) 

Total disturbance 0 356.0 
(17.9%) 

349.9 
(21.1%) 

254.1 
(25.1%) 

* Although there would be no impact to soils related to mining under the No Action Alternative, impacts to soils due to other current land uses would 
continue. 
† 1,993 acres total soil disturbance. 
‡ 1,662 acres total soil disturbance. 
¥ 1,012 acres total soil disturbance. 
§ “Other” disturbances include centralized and dispersed facilities and roads with their adjoining ROWs.  

4.13.3.2.3 Saline Soils 

No highly or moderately saline soils would be disturbed under any of the alternatives. Therefore, there would 
be a relatively low risk of poor reclamation success due to excess salinity in the soils, or due to increases in 
salinity in downstream waters as a result of soil disturbance. 

4.13.3.2.4 Sodic Soils 

A total of 1.4 acres of highly sodic soils would be disturbed under the Proposed Action (Table 4.13.3). This 
disturbance would take place exclusively in the surface-mining pit, and would represent approximately 0.07% 
of the total soil disturbance under this alternative. Because OSM rules restrict the use of sodic soils for 
reclamation, the disturbed areas would be reclaimed with less sodic soils, which would likely improve growing 
conditions for most vegetation. High sodium levels in soils affect reclamation potential by inhibiting the 
establishment of vegetation in disturbed areas. Thus, where sodic soils are used, reclamation success would 
have an increased risk of failure or delayed success of vegetation establishment. Areas with sodic soils that are 
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reclaimed could also require different seed mixes and species in order to be successfully reclaimed. Therefore, 
the disturbance of sodic soils would result in either an increased risk of impeded reclamation or would require 
their burial, which would in turn reduce the depth of topsoil for use elsewhere for reclamation (as discussed 
under Shallow Soils, below). 

Table 4.13.3. Acres of Highly and Moderately Sodic Soils Impacted Under Each Alternative (and 
percentage of the total disturbance under each alternative) 

Disturbance Type Alternative A* 
(No Action) 

Alternative B 
(Proposed Action)† 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions)‡ 

Alternative K1 (Reduced 
Tract Acreage)¥ 

Highly Sodic  

Pit disturbance  0 1.4 
(0.07%) 

1.4 
(0.08%) 

1.4 
(0.1%) 

Other disturbance§ 0  0 
(0%) 

0 
(0%) 

0 
(0%) 

Total disturbance 0 1.4 
(0.07%) 

1.4 
(0.08%) 

1.4 
(0.1%) 

Moderately Sodic  

Pit disturbance  0  0 
(0%) 

0 
(0%) 

2.5 
(0.3%) 

Other disturbance  0  0 
(0%) 

0 
(0%) 

0 
(0%) 

Total disturbance 0  0 
(0%) 

0 
(0%) 

2.5 
(0.3%) 

Sum of Highly and Moderately Sodic  

Pit disturbance 0 1.4 
(0.07%) 

1.4 (0.08%) 3.9 
(0.4%) 

Other disturbance  0  0 
(0%) 

0 
(0%) 

0 
(0%) 

Total disturbance 0 1.4 
(0.07%) 

1.4 
(0.08%) 

3.9 
(0.4%) 

* Although there would be no impact to soils related to mining under the No Action Alternative, impacts to soils due to other current land uses would 
continue. 
† 1,993 acres total soil disturbance. 
‡ 1,662 acres total soil disturbance. 
¥ 1,012 acres total soil disturbance. 
§ “Other” disturbances include centralized and dispersed facilities and roads with their adjoining ROWs.  

4.13.3.2.5 Shallow Soils 

Almost all of the soil disturbance under the Proposed Action would occur in areas where the soil’s A 
horizon is less than 20 inches deep, or where the soil is at a high or moderate risk of limited reclamation 
due to its shallow depth (Table 4.13.4). Approximately 75% of all disturbance would occur in areas with 
less than a 10-inch-deep A horizon. The considerable disturbance of shallow soils under this alternative 
would limit the depth of topsoil that could be used for reclamation, and would increase the reliance on 
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subsoils in the rooting zone during reclamation. The use of shallow topsoil and subsoil during reclamation 
would increase the risk of inhibited restoration potential due to limited water holding capacity and 
nutrient availability during plant establishment. 

Table 4.13.4. Acres of Highly and Moderately Shallow Soils Impacted Under Each Alternative (and 
percentage of the total disturbance under each alternative) 

Disturbance Type Alternative A* 
(No Action) 

Alternative B 
(Proposed Action)† 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions)‡ 

Alternative K1 (Reduced 
Tract Acreage)¥ 

Highly Shallow  

Pit disturbance  0 1,285.9 

(64.5%) 

1,177.8 
(70.9%) 

653.6 
(64.6%) 

Other disturbance§  0 213.0 
(10.7%) 

184.8 
(11.1%) 

121.5 
(12.0%) 

Total disturbance 0 1,498.9 
(75.2%) 

1,362.6 
(82.0%) 

775.1 
(76.6%) 

Moderately Shallow  

Pit disturbance  0 452.0 
(22.7%) 

276.3 
(16.6%) 

215.1 
(21.3%) 

Other disturbance  0 29.4 
(1.5%) 

23.1 
(1.4%) 

21.9 
(2.2%) 

Total disturbance 0 481.4 
(24.2%) 

299.4 
(18.0%) 

237.0 
(23.4%) 

Sum of Highly and Moderately Shallow  

Pit disturbance 0 1,737.9 
(87.2%) 

1,454.1 
(87.5%) 

868.7 
(85.8%) 

Other disturbance  0 242.4 
(12.2%) 

207.9 
(12.5%) 

143.4 
(14.2%) 

Total disturbance 0 1,980.3 
(99.4%) 

1,662.0 
(100%) 

1,012.1 
(100%) 

* Although there would be no impact to soils related to mining under the No Action Alternative, impacts to soils due to other current land uses would 
continue. 
† 1,993 acres total soil disturbance. 
‡ 1,662 acres total soil disturbance. 
¥ 1,012 acres total soil disturbance. 
§ “Other” disturbances include centralized and dispersed facilities and roads with their adjoining ROWs.  

4.13.3.2.6 Alkaline Soils 

No highly alkaline soils would be disturbed under any alternative. Under the Proposed Action, 316 acres 
of moderately alkaline soils would be disturbed, primarily in the surface-mining pit (Table 4.13.5). 
Alkaline soils limit plant establishment during reclamation, and their disturbance under this alternative 
would result in either an increased risk of impeded reclamation or would require their burial, which would 
in turn reduce the depth of topsoil for use elsewhere for reclamation (as discussed under Shallow Soils, 
above). 
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Table 4.13.5. Acres of Highly and Moderately Alkaline Soils Impacted Under Each Alternative (and 
percentage of the total disturbance under each alternative) 

Disturbance Type 
Alternative A* 
(No Action) 

Alternative B 
(Proposed Action)† 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions)‡ 

Alternative K1 (Reduced 
Tract Acreage)¥ 

Moderately Alkaline  

Pit disturbance  0 295.4 
(14.8%) 

228.7 
(13.8%) 

184.4 
(18.2%) 

Other disturbance§  0 20.8 
(1.0%) 

17.6 
(1.1%) 

15.2 
(1.5%) 

Total disturbance 0 316.2 
(15.9%) 

246.3 
(14.8%) 

199.7 
(19.7%) 

* Although there would be no impact to soils related to mining under the No Action Alternative, impacts to soils due to other current land uses would 
continue. 
† 1,993 acres total soil disturbance. 
‡ 1,662 acres total soil disturbance. 
¥ 1,012 acres total soil disturbance. 
§ “Other” disturbances include centralized and dispersed facilities and roads with their adjoining ROWs.  

 

4.13.3.2.7 Biological Soil Crusts 

Biological soils crusts are found on various soil surfaces throughout the analysis area, though no data on 
the prevalence of biological soil crust are available for the tract. Because the amount of biological soil 
crusts cannot be quantified, impacts are discussed qualitatively.  

Biological soil crusts in the analysis area are mostly cyanobacteria (Microcoleus) and nitrogen-fixing 
lichens (Collema) (BLM 2001a). It is likely that these cyanobacteria and nitrogen-fixing lichens are 
limited and sparse in the analysis area due to its relatively high average elevations and relatively dense 
vascular plant cover. Total crust cover (cyanobacterial, moss, and lichen) is typically high where 
elevations are low (and low where elevations are high) (BLM 2001a). Total crust cover is usually 
inversely related to vascular plant cover, because less plant cover results in more surfaces available for 
colonization and growth of crustal organisms (Belnap et al. 2001). Within the 1,993 acres of predicted 
surface disturbance where biological soils are not identified beforehand, existing soils crusts would be 
adversely impacted by surface-disturbing activities. The crusts could be removed entirely and buried or 
disrupted to the point of nonfunctionality. Burial generally results in a greatly simplified crustal 
community and disturbance flattens pinnacled and rolling crusts, thus decreasing water infiltration and 
increasing runoff (Belnap et al. 2001).  

Soil crusts are thought to improve the moisture capacity of soils, stabilize them against erosion, enhance 
soil nutrients, and discourage the growth of some types of annual weeds. Thus, their disturbance would 
reduce the moisture capacity, nutrient availability, and erosion resistance of the disturbed areas’ soils. 
This would therefore reduce the soils’ productivity, fertility for vascular plants, and reduce reclamation 
success. At this time, the success of reclamation measures is poorly understood for the tract; therefore, 
impacts from the disturbance of soil crust would likely persist as long-term impacts. However, when 
feasible, crusts would be identified and preserved, and efforts would be made to inoculate newly replaced 
topsoil with biological soil crust spores.  
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4.13.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

4.13.4.1 TYPES AND NATURE OF IMPACTS TO SOILS 

Under Alternative C, 1,662 acres of soils would be disturbed by surface mining and the construction of 
related facilities and roads. Of this total, 1,454 acres of soil resources would be disturbed by surface 
mining, and 207 acres would be disturbed by related activities, including the construction of centralized 
and dispersed facilities, the relocation and construction of roads, and the grading of road ROWs. Impacts 
under Alternative C would be of the same type in nature as under Proposed Action, and they would 
(similarly) be considerably greater than under the No Action Alternative. Impacts to soils from current 
land uses on the tract from vegetation treatments, livestock grazing, and recreation would be discontinued 
under Alternative C and would resume 31 years after mine-related activities begin (21 years for the life of 
the mine and 10 years for reclamation and rehabilitation). 

4.13.4.2 IMPACTS TO SENSITIVE SOILS 

4.13.4.2.1 Water-erosive Soils 

Under Alternative C, 357 acres of highly erosive soils and an additional 1,290 acres of moderately erosive 
soils would be disturbed. Together, 99% of all soil disturbances under this alternative would take place in 
highly or moderately erosive soils (see Table 4.13.1). This is slightly less disturbance of erosive soils than 
would take place under the Proposed Action. Impacts would be of the same nature as described for the 
Proposed Action in all other respects. 

4.13.4.2.2 Drought-intolerant Soils 

A total of 328 acres of highly drought-intolerant soils would be disturbed under Alternative C (see Table 
4.13.2). An additional 22 acres of moderately drought-intolerant soils would be disturbed. This is slightly 
less disturbance of drought-intolerant soils than would take place under the Proposed Action. Of the 350 
acres of total disturbance in these soils, 295 acres would be disturbed in the surface-mining pit. Overall, 
21% of all soil disturbance under Alternative C would occur in highly or moderately drought-intolerant 
soils; 18% of all disturbance would be associated with surface-mining removal and replacement of these 
soils. Impacts would be of the same nature as described for the Proposed Action in all other respects. 

4.13.4.2.3 Saline Soils 

No highly or moderately saline soils would be disturbed under any of the alternatives. Therefore, there 
would be a relatively low risk of poor reclamation success due to excess salinity in the soils, or to 
increases in salinity in downstream waters as a result of soil disturbance. 

4.13.4.2.4 Sodic Soils 

Impacts under Alternative C would be the same as described for the Proposed Action, except that the 
disturbance would represent approximately 0.08% (rather than 0.07% with the Proposed Action) of the total 
soil disturbance under this alternative. 
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4.13.4.2.5 Shallow Soils 

All of the soil disturbance under Alternative C would occur in areas where the soil’s A horizon is less 
than 20 inches deep, or where the soil is at a high or moderate risk of limited reclamation due to its 
shallow depth (slightly more than the Proposed Action) (see Table 4.13.4). Under Alternative C, 
approximately 82% of all disturbance would occur in areas with less than a 10-inch-deep A horizon. 
Impacts would be of the same nature as described for the Proposed Action in all other respects. 

4.13.4.2.6 Alkaline Soils 

No highly alkaline soils would be disturbed under any alternative. Under Alternative C, 246 acres of 
moderately alkaline soils would be disturbed, primarily in the surface-mining pit (slightly less than under 
the Proposed Action; see Table 4.13.5). Impacts would be of the same nature as described for the 
Proposed Action in all other respects. 

4.13.4.2.7 Biological Soil Crusts 

Impacts would be of the same nature as described for the Proposed Action, except that 331 fewer acres of 
predicted surface disturbance would occur under Alternative C. 

4.13.5 Alternative K1: Reduced Tract Acreage 

4.13.5.1 TYPES AND NATURE OF IMPACTS TO SOILS 

Under Alternative K1, 1,012 acres of soils would be disturbed by surface mining and the construction of 
related facilities and roads. Of this total, 869 acres of soil resources would be disturbed by surface mining 
and 144 acres would be disturbed by other related activities, including the construction of centralized and 
dispersed facilities, the relocation and construction of roads, and the grading of road ROWs. Impacts 
under Alternative K1 would be of the same type and nature as under Proposed Action, and they would 
(similarly) be considerably greater than under the No Action Alternative. Impacts to soils from current 
tract land uses from vegetation treatments, livestock grazing, and recreation would be discontinued under 
Alternative K1 and resume 35 years after mine-related activities begin (25 years for the life of the mine 
and 10 years for reclamation and rehabilitation). 

4.13.5.2 IMPACTS TO SENSITIVE SOILS 

4.13.5.2.1 Water-erosive Soils 

Under Alternative K1, 254 acres of highly erosive soils and an additional 746 acres of moderately erosive 
soils would be disturbed. Together, 99% of all soil disturbances under this alternative would take place in 
highly or moderately erosive soils (see Table 4.13.1). This is fewer total acres of disturbance of erosive 
soils than would take place under the Proposed Action. Impacts would be of the same nature as described 
for the Proposed Action in all other respects. 

4.13.5.2.2 Drought-intolerant Soils 

In all, 229 acres of highly drought-intolerant soils would be disturbed and an additional 25 acres of 
moderately drought-intolerant soils would be disturbed under Alternative K1. This is less than the total 
acres of drought-intolerant soils impacted under the Proposed Action (see Table 4.13.2). Of the 254 acres 
of total disturbance in these soils under Alternative K1, 216 acres would be disturbed in the surface-mining 
pit. Overall, 25% of all soil disturbance would occur in highly or moderately drought-intolerant soils and 
21% of all disturbance would be associated with surface-mining removal and replacement of these soils. 
Impacts would be of the same nature as described for the Proposed Action in all other respects. 
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4.13.5.2.3 Saline Soils 

No highly or moderately saline soils would be disturbed under Alternative K1 or the other action 
alternatives. Therefore, there would be a relatively low risk of poor reclamation success due to excess 
salinity in the soils or to increases in salinity in downstream waters as a result of soil disturbance. 

4.13.5.2.4 Sodic Soils 

Impacts under Alternative K1 would be the same as described for the Proposed Action, except that 2.5 
acres of moderately sodic soils would also be disturbed (in addition to 1.4 acres of highly sodic soils). 
This is more than twice the total acres of disturbance of highly and moderately sodic soils under the 
Proposed Action. All of the 3.9 acres of total disturbance in highly and moderately sodic soils under 
Alternative K1 would occur in the surface-mining pit (see Table 4.13.3). Overall, 0.4% of all soil 
disturbance would occur in highly or moderately sodic soils.  

4.13.5.2.5 Shallow Soils 

All of the soil disturbance under Alternative K1 would occur in areas where the soil’s A horizon is less 
than 20 inches deep, or where the soil is at a high or moderate risk of limited reclamation due to its 
shallow depth (slightly more than under the Proposed Action; see Table 4.13.4). Under Alternative K1, 
approximately 77% of all disturbance would occur in areas with less than a 10-inch-deep A horizon. 
Impacts would be of the same nature as described for Proposed Action in all other respects. 

4.13.5.2.6 Alkaline Soils 

No highly alkaline soils would be disturbed under Alternative K1 or the other action alternatives. Under 
Alternative K1, 200 acres of moderately alkaline soils would be disturbed, primarily in the surface-mining 
pit (less than under the Proposed Action; see Table 4.13.5). Impacts would be of the same nature as 
described for the Proposed Action in all other respects. 

4.13.5.2.7 Biological Soil Crusts 

Impacts would be of the same nature as described for the Proposed Action, except that 981 fewer acres of 
predicted surface disturbance would occur under Alternative K1. 

4.13.6 Potential Mitigation Measures 
Potential mitigation measures to reduce impacts to soil resources could include the following: 

• Whenever feasible, direct haul topsoil to areas currently being reclaimed to retain viable 
biological components of the soil (seeds, root fragments and rhizomes, soil microbes). 

• Identify and map rocky outcrops prior to disturbance; replace rocky outcrops with rock or rocky 
subsoil rather than topsoil to increase habitat diversity and increase the depth of topsoil available 
for reclamation elsewhere. 

4.13.7 Unavoidable Adverse Impacts 
Under the Proposed Action, Alternative C, and Alternative K1, the physical, structural, biological, and 
chemical properties of soils disturbed by surface mining would be unavoidably impacted. Post-mining 
soils would be far more uniform in thickness, structure, type, texture, nutrient availability, and chemistry. 
The existing soil structure would largely be eliminated by the removal and replacement of soils in areas 
that are surface mined. In addition, changes in bulk density would occur due to mixing, aeration, and 
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compaction. In areas where sensitive soils are disturbed, their use in reclamation would limit the success 
of reclamation due to increased erosion, limited water holding capacity, high pH, or high sodium content. 
These soil attributes would limit the establishment of vegetation relative to areas without sensitive soils. 

Successful reclamation of soil structure and ecological function is assumed provided that reclamation 
practices are successfully implemented. Nevertheless, drought and other ecological factors outside of 
human control can limit the effectiveness of soil reclamation efforts by limiting soil productivity or 
increasing the time required for soil recovery.  

4.13.8 Short-term Uses versus Long-term Productivity 
The short-term removal and replacement of soils in areas that are surface mined would result in long-term 
changes in the productivity of soils under the Proposed Action, Alternative C, and Alternative K1. Soil 
productivity following mining and reclamation would be far less diverse and far more uniform. Soils capable 
of limiting productivity (i.e., sodic, acid-producing, droughty) that are currently present on the tract would be 
buried or mixed into other soils. Therefore, post-mining productivity may be slightly higher, but would also 
reduce the productivity of highly productive areas and reduce the prevalence of less productive areas. Some 
productivity would be lost due to the removal of soil structure and changes in soil properties. Despite the slight 
loss in productivity, the soil would still be able to support rangeland plants (native and suitable non-native 
species). The productivity of soils impacted by other mine-related activities (dispersed and centralized 
facilities, roads, and ROWs) would be eliminated or reduced during the life of the mine (up to 25 years 
depending on the alternative). Soil productivity in areas that are only disturbed at their surface, or that are 
covered by facilities (that are eventually removed), would largely be restored once those facilities were 
removed because the severity of impact would be minor relative to areas that are surface mined. 

4.13.9 Irreversible and Irretrievable Commitments of Resources 
Under the Proposed Action, Alternative C, and Alternative K1, the physical, structural, biological, and 
chemical properties of soils that are removed for surface mining would be irreversibly altered (because it may 
take hundreds of years to reform). The productivity of soils impacted by other mine-related activities 
(dispersed and centralized facilities, roads, and ROWs) would be irretrievably removed or reduced until 
reclamation is completed at the tract’s termination.  
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4.14 Transportation 
The analysis of impacts to transportation near the tract is an assessment of the changes in LOS caused by the 
Proposed Action and alternatives. LOS is a measure of the quality of service on transportation infrastructure 
and generally indicates the level of traffic congestion. LOS on two-lane highways is a reflection of traffic flow 
conditions, average speed, and time spent following other vehicles. Three different alternatives are analyzed in 
this section. Each alternative considers different tract sizes and duration of operations. LOS is rated on a scale 
of A (the best) to F (the worst). Table 4.14.1 provides a description of LOS A–F (Fehr & Peers Transportation 
Consultants 2013). The coal haul transportation route that is used for analysis purposes is the most 
reasonably foreseeable route, but it is impossible to predict the exact route that a successful bidder might 
choose. 

Table 4.14.1. Intersection Level of Service Descriptions 

LOS Description of Traffic Conditions 

A Free Flow/Insignificant Delay 
Extremely favorable progression. Individual users are virtually unaffected by others in the traffic stream. 

B Stable Operations/Minimum Delays 
Good progression. The presence of other users in the traffic stream becomes noticeable. 

C Stable Operations/Acceptable Delays 
Fair progression. The operation of individual users is affected by interactions with others in the traffic stream. 

D Approaching Unstable Flows/Tolerable Delays 
Marginal progression. Operating conditions are noticeably more constrained. 

E Unstable Operations/Significant Delays Can Occur 
Poor progression. Operating conditions are at or near capacity. 

F Forced Flows/Unpredictable Flows/Excessive Delays 
Unacceptable progression with forced or breakdown of operating conditions. 

Source: Fehr & Peers (2013). 

4.14.1 Regulatory Framework  
Coal haul trucks operating in the tract would be within the weight and size limitations established by the 
UDOT’s Motor Carrier Division. There are also no regulations concerning the volume of coal haul trucks 
allowed on tract-associated roadways. Therefore, the weight and size of trucks as well as truck volume are 
not components of the analysis.  

4.14.2 Alternative A: No Action 
Under the No Action Alternative, ACD’s application to lease the coal included in the Alton Coal Tract 
would not be approved, and the coal included in the tract would not be mined. Roads along the reasonably 
foreseeable coal haul transportation route would continue to operate under their current LOS. Peak-hour 
LOS projected for 2020 under the No Action Alternative would continue to have low delays per vehicle 
and little to no congestion (Fehr & Peers Transportation Consultants 2013). Changes to LOS would not 
reach a level of significance. Under the No Action Alternative, coal haul trucks would use the reasonably 
foreseeable coal haul transportation route to deliver coal from the Coal Hollow Mine (private mining 
area) to the rail loadout at Iron Springs. This activity would occur for the life of the Coal Hollow Mine 
(approximately 2–3 years). 

Continued increases in population in Iron County, largely in and near the Cedar City area (as indicated in 
Section 3.12) could increase LOS on certain roads over time, regardless of mining activity. 
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4.14.3 Alternative B: Proposed Action 
Under the Proposed Action, workers would commute from their homes to the tract according to the 
normal operating hours. Service operations would include delivery of diesel fuel and machine and 
equipment parts (daily or weekly), servicing of portable toilets (weekly or biweekly), servicing of 
permanent toilet facilities (monthly or bimonthly), removal of waste oil (weekly or biweekly), and 
incidental trips such as delivery of office supplies (biweekly or monthly), as necessary. Up to 100 workers 
would be employed at the tract. Although the traffic study completed by Fehr & Peers (2013) does not 
include projections of mine employee traffic, it is assumed that these employees would commute 
individually to the mine from communities within a one-hour to two-hour radius of the tract, resulting in 
an estimated 100 round-trips per day to and from the tract. Because of the proximity of the communities 
of Panguitch and Hatch to the tract, it is assumed that most of the commuter traffic would occur on US-
89. The additional commuter traffic along US-89 would represent a 5% increase in ADT. Based on 
service and operations needs, it is estimated that no more than 20 service trips per week or an average of 
four round-trips per day to the tract would occur. This would be a 0.1% increase in ADT along US-89. 
Commuter traffic and service trips would represent a minimal contribution to traffic levels and would not 
result in any changes to LOS. 

The following actions under the Proposed Action would result in impacts to LOS.  
• An estimated 153 truck round-trips per day would occur to and from the tract and along the 

reasonably foreseeable loadout location.  
• Mine production operations could occur 24 hours a day, seven days a week for the 25-year life of 

the mine.7 

The reasonably foreseeable coal haul transportation route ADT on US-89 through Hatch and Panguitch is 
currently 3,600–4,100 vehicles per day. The additional coal truck traffic would represent a 4% increase in 
overall ADT through Hatch and Panguitch when compared to the No Action Alternative. When compared 
with existing heavy truck traffic on US-89 through Hatch and Panguitch, the additional coal truck traffic 
would represent a 33% increase over current heavy truck traffic. The ADT on SR-56 through Cedar City 
is 8,600 (Fehr & Peers Transportation Consultants 2013). The additional coal truck traffic would 
represent a 2% increase in ADT through Cedar City when compared to the No Action Alternative. Under 
the Proposed Action, traffic conditions at intersections and along road segments of the reasonably 
foreseeable coal haul transportation route would continue to operate at their current, acceptable LOS-C or 
better. A traffic study conducted demonstrates that LOS-C or better would be maintained on all road 
segments and intersections of the reasonably foreseeable coal haul transportation route (Fehr & Peers 
Transportation Consultants 2013). Capacity for additional traffic would remain, and increased traffic 
volume would not result in reductions in LOS or reach a level of significance. 

4.14.4 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Impacts to transportation would be the same as those described under the Proposed Action but would 
occur over a 21-year period. 

7 Operating hours would depend on the successful bidder; however, this EIS generally analyzes mine operations between 5 and 7 
days per week, 24 hours per day. At the same time, it is also indicated throughout that ACD’s plans are to operate 6 days/week 
(avoiding operations on Sundays). 
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4.14.5 Alternative K1: Reduced Tract Acreage 
Impacts to transportation would be the same as those described under the Proposed Action but would 
occur over a 16-year period. 

4.14.6 Potential Mitigation Measures 
The lessee will contribute to the road maintenance on the paved segment of KFO Route 116 between 
Alton and US-89, other impacted county roads, and will work closely with the Kane County Road 
Department. 

4.14.7 Unavoidable Adverse Impacts 
Increase in vehicle traffic of no more than 4% in the tract and on the reasonably foreseeable coal haul 
transportation route would occur over time under all action alternatives; however, no unavoidable adverse 
impacts to LOS would result from those increases.  

4.14.8 Short-term Uses versus Long-term Productivity 
Because there would be an increase in vehicle traffic of no more than 4%, surface mining and 
infrastructure development and use during the life of the mine would not impact the short-term use or the 
long-term productivity of local transportation.  

4.14.9 Irreversible and Irretrievable Commitments of Resources 
Under all action alternatives, there would be no irreversible impacts to transportation, because 
transportation resources would not be permanently altered as a result of mining operations on the tract. 
The increase in vehicle traffic that would occur during the life of the mine would be an irretrievable 
impact that would dissipate once mining operations ceased.
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4.15 Vegetation 
This section discusses the impacts of the Proposed Action and alternatives, as described in Chapter 2, on 
upland, wetland, and riparian vegetation. Upland vegetation communities in the tract are pinyon-juniper 
woodland, mountain brush, annual and perennial grasses, rabbitbrush, sagebrush/grassland, and 
sagebrush/grassland (treated) communities (Section 3.15). The meadow communities in the tract are 
considered potential wetlands for the purpose of this analysis due to the presence of predominately 
hydrophytic vegetation (Section 3.15.2.4). Impacts to riparian vegetation are analyzed separately. 

4.15.1 Impact Indicators, Thresholds, and Analysis Assumptions 
Acres of surface disturbance in the vegetation communities are used as the primary indicator of impacts to 
the vegetation resource by implementation of the alternatives. This disturbance would mainly be incurred 
by minerals development and construction activities as planned under both action alternatives.  

Acres of increased susceptibility to noxious or weedy plant species invasion are also used as an indicator 
of impacts to this resource. Gelbard and Belnap (2003) found that weed densities were highest in 
vegetation up to 14 m (average) away from paved roads, although weeds were also found in areas farther 
away from the roads (up to 50 m, the extent of the survey area). This is mainly from 1) weed seed 
transport during road construction, and subsequent vehicle traffic on roads; 2) ground disturbance during 
construction that creates bare soil, deeper soil, or soil with greater nutrient availability; and 3) soil 
compaction by construction and travel that creates conditions that favor invasive species (Gelbard et al. 
2003). These factors are also similar to those that occur in other types of facilities construction and as a 
result of mining activities; therefore, a buffer would also be used around these areas for the purpose of 
this analysis. Increased susceptibility would be calculated by creating a GIS buffer of 30 m around roads, 
pipelines, construction areas, and surface-mined areas that would demark acres of land with an increased 
susceptibility to weed invasion. The 30-m buffer was chosen as a safe estimate for the likely spread of 
weed species; this is meant to represent 14 m with high weed occurrence (Gelbard et al. 2003) with an 
additional 16 m of lower weed occurrence. This model is not meant to predict the actual spread of weeds 
in the tract following mining operations, but illustrates that the potential for weed invasion is likely to 
increase in undisturbed lands adjacent to disturbance areas. Use of a buffered area around construction 
and mining areas would also allow for a more quantitative comparison between action alternatives. To 
simplify these calculations, environmental variables such as soil depth, vegetation community structure, 
slope, ecosystem health, and moisture availability in the surrounding areas would not be taken into 
consideration even though these factors do contribute to the ability of vegetation communities to 
withstand invasion. Data on these parameters in the tract are not currently available, and an accurate 
model for invasion is not feasible at this time. 

A site-specific, detailed MRP would be created by the lessee in consultation with DOGM. The operation 
portion of the plan requires the operator to promptly establish and maintain an interim vegetative cover on 
disturbed areas that would not be immediately redisturbed. The reclamation portion of this plan would 
include specifications for grading the surface to an acceptable PMT, replacement of salvaged topsoil to an 
acceptable depth over suitable overburden, and reestablishment of vegetation for the determined post-
mining land use. Reestablishment of vegetation would serve to mitigate some of the negative effects of 
surface disturbance on vegetation communities. This is discussed in the Regulatory Framework section 
below, as well as in the alternatives analyses. Revegetation would also increase the quality of vegetation 
communities over current conditions due to agency objectives for reclamation. Because there are no 
regulatory measures to address thresholds for impacts to non–special status species vegetation, these 
impacts would be addressed through BMPs, reclamation, and mitigation measures, such as the vegetation 
treatments outlined in the sage-grouse mitigation plan (see Section 4.18.2.1.2.3). 

Consequences of increased dust due to area travel and construction is also analyzed for all action 
alternatives.  
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4.15.2 Regulatory Framework  
There are numerous federal and state regulations that shape the management of vegetation resources. 
Regulations that pertain to vegetation and potential impacts from mining and other land uses include but 
are not limited to the following:  

• The Taylor Grazing Act of 1934, as amended, provides for continued study of erosion and flood 
control, and provides for any work that may be necessary to protect and rehabilitate public lands 
to prevent soil deterioration. 

• The ESA of 1973 protects endangered species and their habitat. This act is also used as a basis for 
eradicating non-native invasive species that threaten endangered species.  

• The federal CWA, with amendments in 1972 and 1977, has the objective of restoring and 
maintaining the chemical, physical, and biological integrity of the nation’s waters. The CWA of 
1987 provides additional authorizations. 

• Section 404 of the federal CWA requires the identification of all wetlands and waters under the 
jurisdiction of USACE, replacement of all jurisdictional and functional wetlands, and monitoring 
of reclaimed wetlands that may be impacted by proposed activities. 

• The Federal Noxious Weed Act of 1974 authorizes measures to eradicate or control the spread of 
noxious weeds. 

• FLPMA of 1976 directs managers to determine areas suitable for livestock grazing under the 
multiple-use, sustained-yield mandate. 

• The Public Rangelands Improvement Act of 1978 provides policy to manage, maintain, and 
improve public rangelands to increase productivity while remaining consistent with management 
objectives. 

• The Plant Protection Act of 2000 consolidates and modernizes all major statutes pertaining to 
plant protection and quarantine (e.g., the Federal Noxious Weed Act, the Plant Quarantine Act). 

• The Utah Seed Act (Utah Code, Title 4, Chapter 16) provides guidelines for the labeling and 
distribution of seeds, in conjunction with the Seed Law (Rule R68-8), which prohibits the sale 
and distribution of noxious weed seeds. 

• The Utah Noxious Weed Act, as amended (Utah Code, Title 3 Chapter 17), authorizes measures 
to eradicate or control the spread of noxious weeds. 

• The Utah Noxious Weed Act (Rule R68-9) designates State of Utah noxious weeds and sources 
capable of weed dissemination. 

Utah coal mine permitting requirements for vegetation (UAC R645-301.300) include but are not limited 
to the following: 

• Description of the vegetative resources of the tract and potential impacts to vegetation resources 
adequate to predict the potential for reestablishing vegetation. 

• Description of the productivity of the land before mining in the tract.  
• Reclamation designed to restore and enhance vegetation resources to a condition suitable for 

designated post-mining land uses. Control of erosion on reclaimed lands prior to seeding with 
final seed mixture using mulching, cover crops, or other approved measures. 

• Monitoring of revegetation growth and diversity until release of final reclamation bond (after a 
minimum of 10 years). 

• Monitoring of erosion to identify any need for corrective action during the establishment of 
vegetation. 
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The KFO RMP and other BLM documents such as the Standards for Rangeland Health and Guidelines 
for Livestock Management have provided the framework for other required mitigation measures. The 
following standards would be applied to vegetation resources and special status plant species: 

• Using grazing exclosures and monitoring vegetation during revegetation to determine suitability 
for post-mining land uses 

• Controlling weed infestation chemically and mechanically 
• Directly hauling topsoil 
• Selectively planting shrubs in riparian areas 
• Planting sagebrush seedlings in addition to seeding the area with sagebrush 
• Creating depressions and rock piles 
• Using special planting procedures around rock piles 
• Promptly establishing interim vegetative cover in disturbed areas that would not be immediately 

redisturbed 

4.15.3 Actions that Would Cause Change to the Existing Vegetation 
Resource 

4.15.3.1 ALTERNATIVE A: NO ACTION 

Under the No Action Alternative, ACD’s application to lease the coal included in the Alton Coal Tract 
would not be approved, the tract would not be offered for competitive lease sale, and the coal included in 
the tract would not be mined. 

No coal mining activities or infrastructure development would occur under the No Action Alternative, 
and therefore no acres of vegetation communities would be disturbed. Likewise, no acres in the tract 
would be at an increased susceptibility to weed invasion due to actions associated with mining activities 
or infrastructure development.  

Management of vegetation on BLM-administered lands in the tract would continue at the discretion of the 
BLM under the KFO RMP (BLM 2008b). Specifically, this would mean managing vegetation in the tract 
to improve wildlife habitat, increasing forage production for livestock grazing, providing watershed 
protection, and reducing soil loss. In addition to vegetation treatments and livestock grazing, other land 
uses such as OHV use would continue similar to current levels.  

The use of vegetation management is emphasized under the KFO RMP. The management process restores 
sagebrush grasslands that have been invaded by pinyon-juniper woodlands for ecosystem restoration and 
watershed health. In the short term, vegetation treatments would increase the risk of invasion by noxious 
weeds and invasive species by vegetation removal and ground disturbance. Areas where vegetation 
treatments were not successful could be invaded by weed species and/or become infested with other 
undesired vegetation, which could also reduce the health of the upland communities over the long term. 
Implementing general treatment design features such as prescribed burning in lieu of mechanical 
treatment when suitable, evaluating treatment sites for soil suitability and stability prior to manipulation, 
and excluding livestock from all treatment areas until seedlings are established, would help facilitate 
reestablishment of the desired vegetation communities. Using desired species of grasses, forbs, and 
browse in the rehabilitation and reseeding of treated areas would facilitate vegetation reestablishment and 
avoid creating single-species communities. 
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Vegetation treatments, if successful, would have long-term benefits to the area by removing undesired 
species, increasing species diversity and age class of certain communities, improving vegetation 
composition and structure, and increasing overall vegetation cover. This would result in healthier 
woodlands, upland communities, and riparian areas that are more capable of retaining moisture and 
nutrients and resisting disease, invasive species, drought, and other natural disturbances and/or stressors.  

Vegetation treatments could also improve watershed health, reduce soil loss, and enhance forage vegetation 
conditions. Implementing erosion control measures in fragile watershed areas would help reduce short-term 
impacts such as soil erosion, surface runoff, and sedimentation of water sources. These vegetation treatments 
would help to reestablish upland communities, maintain or improve the health of riparian/wetland 
communities, reestablish seedlings and understory vegetation, and retain soil moisture and nutrients in forests 
and woodlands (BLM 2008b).  

4.15.3.2 ALTERNATIVE B: PROPOSED ACTION 

Under the Proposed Action, the Alton Coal Tract would be offered for lease at a sealed-bid, competitive lease 
sale, subject to standard and special lease stipulations developed for the tract. The boundaries of the tract under 
the Proposed Action (see Map 1.2) would be reasonably consistent with the tract reconfiguration completed by 
the BLM after ACD’s original LBA submittal (see Map 2.7). A total of 1,993 acres of surface disturbance 
(surface mining and infrastructure development) would occur in the Alton Coal Tract under the Proposed 
Action. However, this disturbance would not all occur at one time. There would be a single open pit 
(approximately 120 acres), and at any one time, there would be approximately 120 acres of open surface-
mining pit disturbance and an additional 120 or more acres in some stage of reclamation.  

Underground mining would occur on 613 acres of land in the tract (depending on the extent of surface 
mining). Though subsidence related to underground mining is not expected to impact the overlying 
vegetation, any adverse effects would be repaired in accordance with DOGM rules and regulations (UAC 
40-10). In Utah, the effects of subsidence usually consist of surface cracks, general ground lowering, and 
cliff fracture or failure (Smith 2008). Under the Proposed Action, as well as all other action alternatives, 
Block Sa (186.2 acres) would not be mined, and the lessee would apply pre-mining vegetation treatments 
to the block. The proposed vegetation treatments would involve removal of pinyon-juniper from areas 
traditionally dominated by sagebrush/grasslands and would improve the overall health of sagebrush 
communities by increasing age class diversity and allowing a more open canopy for grasses, forbs, and 
shrubs. 

4.15.3.2.1 Effects of Surface-mining Activities on Vegetation 

Of the total 1,993 acres of surface disturbance that would occur in the Alton Coal Tract under the Proposed 
Action, 1,750 acres would be the direct result of surface-mining operations (pit disturbance). Of this total, 
approximately 17 acres would occur on existing roads and the remaining 1,733 acres would occur in the 
vegetation communities.  

4.15.3.2.1.1 Upland Areas 

Of the approximately 3,437 acres of vegetated land in the tract to be impacted by surface mining, 
approximately 1,677 (49%) would occur in upland areas. Of this total, 609 acres would be in pinyon-juniper 
communities, 315 acres would be in the sagebrush/grassland community, 472 acres would be in the 
sagebrush/grassland (treated) community, 259 acres would be in the annual and perennial grassland 
community, and 22 acres would be in the mountain brush community. This information is shown in Table 
4.15.1. 
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Table 4.15.1. Acres of Upland Vegetation Communities Directly Disturbed by Surface Mining under 
the Proposed Action 

Upland Vegetation Community Acres Disturbed Total Upland Acres in 
Tract 

Percentage Disturbed by  
Surface Mining 

Pinyon-juniper woodlands* 609.0 1,430.0 42.6% 

Sagebrush/grassland 314.9 860.2 36.6% 

Sagebrush/grassland (treated) 471.5 749.1 62.9% 

Annual and perennial grasses 259.3 324.1 80.0% 

Mountain brush 22.0 62.8 35.0% 

Rabbitbrush 0.0 10.7 0.0% 

Surface mining total 1,676.7 3,436.9 48.8% 

*This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush 
communities.  

Surface mining would result in the removal of 49% of 3,437 acres of upland vegetation in the tract. These 
vegetation communities require long periods of time and the relative absence of invasive annual plant 
species (such as cheatgrass) in order to reestablish naturally. Active restoration would be needed after 
mining operations are complete and the land has been regraded. The reestablishment of vegetation is 
based on the ability of reclaimed soils to support new native and suitable non-native vegetation. See the 
Soils section of Chapter 4 for soils analysis.  

The mountain brush community would experience an approximately 35% reduction in acreage from 
surface-mining disturbance. Likewise, 37% of sagebrush/grassland acres, 63% of sagebrush/grassland 
(treated) communities, and 43% of pinyon-juniper woodlands in the tract would also be eliminated from 
surface-mining activities. Revegetation efforts would focus on restoring these areas to sagebrush and 
grassland ecosystems to benefit watershed health, wildlife, and livestock. Because of this, a total 
elimination of pinyon-juniper and mountain brush community acreages in the mining footprint would be 
likely in the short and long term. 

Because annual and perennial grasses are not considered a native vegetation community, a reduction of 
80% is not necessarily considered a loss to the resource. This is especially true of annual and perennial 
grasses displaced by surface mining that are to be revegetated with native and non-native rangeland-
suitable vegetation at the completion of mining activities.  

4.15.3.2.1.2 Wetland Areas 

Disturbance from surface mining is expected to impact 52.5 acres of meadow vegetation. This is 
approximately 84% of the total 62.8 acres of meadow vegetation in the tract. A preliminary JD was issued in 
November 2012, identifying the potential limits of existing wetlands, streams, and other water bodies within 
the tract that may be subject to the USACE’s regulatory jurisdiction under the CWA. The preliminary JD 
identified approximately 54 acres of wetlands (USACE 2012a). These wetlands were classified into three 
habitat types: approximately 18.5 acres were classified as riparian wet meadow wetlands, 31.6 acres were 
classified as irrigated wet meadow wetlands, and 3.8 acres were classified as mixed riparian scrub-shrub/wet 
meadow wetlands (Frontier Corporation USA 2012). Acres of potential disturbance in wetland areas would 
require avoidance, minimization, or compensatory mitigation measures as approved by the USACE in a 
Section 404 permit that would be granted upon review of the official wetland delineation. 

Canada thistle, the only listed noxious weed currently identified in the tract, is found in the meadow 
community. Further disturbance in this community would lead to an increase in the spread of this species 
in the tract, but reclamation would use an approved seed mix without noxious weeds. 
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4.15.3.2.1.3 Riparian Areas 

Disturbance from surface mining is expected to impact 3.8 acres of riparian vegetation. This is 
approximately 7% of the total 55.3 acres of riparian vegetation in the tract. Revegetation of this area at the 
completion of mining activities would be required, with the objective of restoring riparian communities to 
achieve rangeland health standards and proper functioning condition (PFC). 

4.15.3.2.2 Effects of Facilities Construction Activities on Vegetation 

Centralized facilities associated with mining activities on the Alton Coal Tract would be located on 
approximately 36 acres of BLM-administered land in the tract’s no-coal zone (areas outside of pit 
disturbance boundaries) (see Map 1.2). Other dispersed facilities such as temporary light-use roads and haul 
roads, electrical poles and lines, various temporary ponds and water-control structures, temporary topsoil 
and overburden stockpiles, and temporary berms and screens would result in approximately 160 acres of 
vegetation removal, and would be sited to avoid disturbances to wetlands, floodplains, stream channels, and 
intact sagebrush stands wherever possible. Where it is not possible to avoid disturbances to these areas, the 
mitigation measures described in the Regulatory Framework section above would be prescribed.  

Approximately 36 acres of vegetation would be removed as a result of construction of centralized 
facilities. Of this total, 34.3 acres (96%) would be in the sagebrush/grassland (treated) community, and 
1.4 acres (4%) would be in pinyon-juniper communities. This information is shown in Table 4.15.2. 

Table 4.15.2. Acres of Upland Vegetation Communities Directly Disturbed by Construction of 
Centralized Facilities under the Proposed Action 

Upland Vegetation Community Acres Disturbed Percentage Total Area Disturbed by 
Centralized Facility Construction 

Pinyon-juniper woodlands* 1.4 4% 

Sagebrush/grassland (treated) 34.3 96% 

Centralized facilities construction total  35.7 100% 

* This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush 
communities.  

Land disturbed by construction of centralized facilities would remove approximately 1% of the total 
3,437 acres of upland vegetation in the tract. The 34.3 acres of disturbance in the sagebrush/grassland 
(treated) vegetation community is approximately 5% of its total 749 acres. The 1.4 acres of disturbance in 
pinyon-juniper woodlands is less than 0.001% of all the land occupied by these communities (1,430 
acres). No acres of riparian or wetland vegetation would be removed by construction of centralized 
facilities. 

A total of 160 acres would be disturbed by construction of other dispersed facilities; however, the 
locations of these facilities have yet to be determined. To estimate vegetation disturbance from dispersed 
facility construction, total potential acreage was identified by acres of no-coal zone for each vegetation 
community (Table 4.15.3). This acreage was capped, when applicable, to the total maximum extent of 
disturbance (160 acres) and provides the most conservative estimate of potential dispersed facility 
impacts to tract vegetation. It is assumed that only a portion of the maximum potential acreage would be 
disturbed for each vegetation community. Total acres of dispersed facility disturbance were apportioned 
across vegetation communities based on their percentage of land in the tract (see Section 3.15.2). Based 
on this approach, 64.3 acres (40%) would be in pinyon-juniper communities, 38.6 acres (24%) would be 
in sagebrush/grasslands, and 33.4 acres (21%) would be treated sagebrush/grasslands. Remaining acres of 
disturbance would be distributed across other vegetation communities in the tract.  
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Care would be taken to avoid wetland and riparian areas when selecting sites for these facilities. 
Assuming that all these facilities would be placed in upland areas, this would represent a loss of 
approximately 5% of the 3,437 acres of upland vegetation communities in the tract. When constructing 
dispersed facilities, riparian and meadow vegetation would be avoided where practicable. 

Table 4.15.3. Acres of Vegetation Communities Potentially Disturbed by 
Construction of Dispersed Facilities under the Proposed Action 

Vegetation Community Maximum Potential Acres 
Disturbed 

Estimated Acres Disturbed 

Pinyon-juniper woodlands* 160 64.3 

Sagebrush/grassland 160 38.6 

Sagebrush/grassland (treated) 160 33.4 

Mountain brush 5.8 2.9 

Annual and perennial grasses 39.1 14.6 

Rabbitbrush 10.1 0.5 

Riparian  47.6 2.4 

Meadow 10.3 2.9 

* This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-
juniper/sagebrush/mountain brush communities.  

4.15.3.2.3 Effects of Road Relocation on Vegetation 

Approximately 47 acres of vegetation in the tract would be removed from surface disturbance (clearing) 
for the relocation of KFO Route 116 under the Proposed Action. Table 4.15.4 shows the acres of surface 
disturbance to each vegetation community that would occur from the relocation of the actual road surface 
and from the KFO Route 116 ROW. 

Table 4.15.4. Acres of Vegetation Communities Directly Disturbed by Kanab Field Office Route 116 
Relocation on BLM-administered Lands in the Tract under the Proposed Action 

Vegetation Community Acres Disturbed 
Road Surface 

Acres Disturbed 
ROW 

Total Acres in 
Tract 

Percentage 
Disturbed by 

Road 
Relocation 

Meadow 0.0 0.0 62.8 0% 

Mountain brush 0.0 0.0 62.8 0% 

Annual and perennial grasses 1.7 2.9 324.1 1.4% 

Pinyon-juniper woodlands* 7.1 12.7 1,430.8 1.4% 

Rabbitbrush 0.2 0.3 10.7 4.7% 

Riparian 0.2 0.3 55.3 0.9% 

Sagebrush/grassland 4.8 8.1 860.2 1.5% 

Sagebrush/grassland (treated) 3.0 5.2 749.1 1.1% 

Road relocation total 17.0 29.5 3,555.8 1.3% 

* This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush 
communities.  
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Road relocation by itself would not disturb large acreages of land in the tract. The greatest disturbance by 
percentage (4.7%) would occur in the sagebrush/grassland vegetation community. No disturbance from 
road relocation would affect the meadow or mountain brush communities.  

4.15.3.2.4 Increased Risk for Weed Invasion 

Because BMPs would be implemented during mining activities, it is assumed that no new weed species 
would be introduced to the tract. It is also assumed that BMPs would prevent the spread of weeds from 
the tract to the reasonably foreseeable coal haul transportation route. However, it is possible that weed 
species currently present in the tract could expand their ranges. This is especially likely for species such 
as cheatgrass that thrive in disturbance areas. Canada thistle, the only state-listed noxious weed in the 
tract, also tends to spread into disturbed areas (Morishita 1999). Soil and vegetation disturbance 
associated with mining are planned to occur in areas currently occupied by both these species under this 
alternative. 

A 30-m buffer around all proposed roads, construction facilities, and surface mines was used to calculate 
the potential spread of weeds as a result of proposed activities under the Proposed Action. The results of 
these calculations are shown in Table 4.15.5. 

Table 4.15.5. Acres of Land at Increased Risk for Weed Invasion under the Proposed Action 

 Area (acres) or 
Length (miles) 

Additional Area (acres) included in 
30-m Buffer* 

Total Acres at Increased Risk for 
Weed Invasion 

Centralized facilities 35.8  9.5  45.3  

Dispersed facilities 160.0  unknown 160.0 
(plus unknown buffer) 

KFO Route 116 
relocation 

17.23 
(6.5 miles)  138.8  156.0  

Surface mine 1,750.1 154.3 1,904.3 

Total 2,265.6 

* Some buffered areas extend outside the tract. 

Mined areas, even though they are to be revegetated at the completion of activities, would still be 
susceptible to weed invasion. Disturbed soils are generally more susceptible to invasion (DiTomaso 
2000); the soils in these areas would be repositioned and regraded and would otherwise be dissimilar to 
the native soils that existed pre-disturbance.  

The construction and mining activities proposed under the Proposed Action would increase the acres of 
land susceptible to weed invasion by 2,266 acres over the No Action Alternative. This acreage includes 
the 30-m buffers as well as the mined and construction footprint areas.  

4.15.3.2.5 Revegetation 

Under the Proposed Action, recoverable portions of in-place coal reserves would be mined over 
approximately 25 years using surface and underground mining methods. Reclamation would be 
concurrent with mining over the course of the estimated 25-year mine life, and would be followed by a 
potential 10-year reclamation and revegetation monitoring period.  

The entire 1,733 acres affected by surface mining under the Proposed Action would be revegetated. The 
196 acres of vegetated land affected by centralized and dispersed facilities construction would also be 
revegetated as deconstruction occurs. Specific revegetation plans, including target communities for 
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restoration, would be made by the lessee in accordance with guidance from the BLM and DOGM. 
Wetland revegetation plans would have to be made in accordance with USACE guidelines and mitigation 
requirements. General methods for revegetation are outlined in Chapter 2. 

Revegetation in the mining and development footprint would change the distribution of vegetation 
communities. Reclamation measures proposed include an overall reduction in pinyon-juniper woodlands 
and an increase in sagebrush and grassland communities.  

4.15.3.2.6 Other Actions 

Increased traffic on highways and new roads, construction, and mining would lead to an increase in 
fugitive dust, which would create short-term, direct negative impacts to vegetation in all communities in 
the tract and surrounding area. Dust on the surface of leaves inhibits stomatal function and photosynthesis 
(Hirano et al. 1995), and therefore impacts overall plant health. Dust would impact vegetation in the tract 
and surrounding area for the life of mining operations on the tract. It is assumed that the coal haul trucks 
would be covered or otherwise contained, preventing coal dust from escaping and affecting vegetation 
along the reasonably foreseeable coal haul transportation route. 

Increased O3 pollution from the burning of fossil fuels in coal haul trucks and construction 
vehicles/equipment would also lead to potential impacts on vegetation communities in the tract and along 
the reasonably foreseeable coal haul transportation route. Ground-level O3 causes more damage to plants 
than all other air pollutants combined (USDA 2012). O3 enters plants’ leaves through their stomata during 
normal gas exchange. Plants exposed to O3 can exhibit symptoms such as chlorosis (yellowing of leaves 
due to reduced production of photosynthetic pigments) and leaf die-off. Other symptoms of O3 exposure 
include flecks (irregular, light-tan spots less than 1 mm in diameter), stipples (small, darkly pigmented 
areas approximately 2–4 mm in diameter), bronzing, and reddening (USDA 2012). The type and severity 
of the symptoms depend on factors such as the duration and concentration of O3 exposure, and the 
symptoms can vary from one species to another (USDA 2012). With constant daily exposure to O3, 
flecking, bronzing, and reddening are gradually replaced by yellowing and loss of leaves (USDA 2012). 

The effects of vegetation management would be the same in nature as those described under the No 
Action Alternative. However, because the sage-grouse mitigation plan (see Section 4.18.2.1.2.3) would be 
applied to any of the action alternatives as a design feature, the level of vegetation management would be 
greater under the Proposed Action than under the No Action Alternative to compensate for the greater 
level of surface disturbance. 

4.15.3.2.7 Summary of Effects of Management Actions on Vegetation under the 
Proposed Action 

The acres of vegetation affected by each type of surface disturbance under the Proposed Action are shown 
in Table 4.15.6. Acres affected by underground mining are not shown because these would not result in 
direct removal of vegetation at the surface.
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Table 4.15.6. Acres of Each Vegetation Community to be Removed from Surface-disturbing Activities in the Alton Coal Tract under the Proposed 
Action 

Vegetation Community Total Acres 
in Tract 

Acres Disturbed by: 
Total Acres 
Removed* 

Percentage Total to 
be Disturbed Surface Mining 

Centralized 
Facilities 

Construction 

Dispersed 
Facilities 

Construction† 
KFO Route 116 

Relocation 

Pinyon-juniper woodlands‡ 1,430.8 609.0 1.4 64.3 19.8 694.4 48.6% 

Sagebrush/grassland 860.2 314.9 0.0 38.6 12.9 366.5 42.6% 

Sagebrush/grassland (treated) 749.1 471.5 34.3 33.4 8.2 547.5 73.1% 

Annual and perennial grasses 324.1 259.3 0.0 14.6 4.6 278.4 85.9% 

Meadow 62.8 52.5 0.0 2.9 0.0 55.5 88.3% 

Mountain brush 62.8 22.0 0.0 2.9 0.0 24.9 39.6% 

Riparian 55.3 3.8 0.0 2.4 0.5 6.7 12.1% 

Rabbitbrush 10.7 0.0 0.0 0.5 0.5 1.0 9.2% 

Total 3,555.8 1,732.9 35.7 160 46.5 1,974.8 55.5% 

* In addition to dispersed facilities to be constructed. 
† Specific placement of facilities is unknown at this time; however, acres of vegetation removal were estimated by apportioning total dispersed facility acres across vegetation communities based on their 
percentage of land in the tract. Additional information on this approach, as well as a more conservative estimate of total potential acreage, is discussed in Section 4.15.3.2.2.  
‡ This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush communities.  
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Within the total 3,556 acres of land in the tract currently occupied by vegetation, 1,975 acres, or 56% of 
these, would be removed from surface-mining and construction activities. Approximately 40% of the 
vegetation in the mountain brush community would be removed, approximately 88% of the vegetation in 
the meadow community and 86% in the annual and perennial grasses community would be removed, 49% 
of the vegetation in the pinyon-juniper woodlands would be removed, 73% of the vegetation in the 
sagebrush/grassland (treated) community would be removed, and 43% of the vegetation in the 
sagebrush/grassland community would be removed. Approximately 12% of vegetation in the riparian 
community would also be removed. 

Vegetation in the tract and surrounding areas would be negatively impacted by dust from increased travel 
and construction activities during the life of mining operations.  

All areas affected by surface mining and facilities and road construction would be revegetated at the 
completion of the mine activities. However, it would be assumed that revegetated areas would still be 
susceptible to weed invasion due to the increased nutrient availability of disturbed soils that favors 
invasive species colonization (Lowe et al. 2003). A 30-m buffer around these areas (see rationale in this 
chapter’s Introduction section) leads to 2,266 acres that would become more susceptible to invasion by 
noxious and invasive weeds because of mining and infrastructure development activities.  

4.15.3.3 ALTERNATIVE C: REDUCED TRACT ACREAGE AND SEASONAL 
RESTRICTIONS 

Under Alternative C the tract would be modified to exclude Block NW (see Map 2.2). Further, certain 
mining activities in Block S would be subject to seasonal restrictions to reduce impacts to the local sage-
grouse population. Under Alternative C, the modified tract would be offered for lease at a sealed-bid, 
competitive lease sale subject to standard and special lease stipulations developed for the tract. The 
boundaries of the modified tract would be reasonably consistent with the configuration shown in Map 2.2. 

Consistent with the purpose and need for the action, the intent of Alternative C is to resolve in part or in 
full issues related to the local sage-grouse population, noise, and visual impacts to the town of Alton as 
well as issues related to conflicting land uses (agriculture versus surface mining). Alternative C may also 
reduce impacts to other resources such as AVF, springs and surface waters, wildlife, soils, public health 
and safety, paleontological resources, cultural resources, and vegetation. Potential impacts to vegetation 
would be the same in nature as those described under the Proposed Action (see Section 4.15.3.2), but 
would vary in magnitude. 

4.15.3.3.1 Effects of Surface-mining Activities on Vegetation 

Of the total 1,662 acres of surface disturbance that would occur in the Alton Coal Tract under Alternative 
C, 1,454 acres would be the direct result of surface-mining operations (pit disturbance). Of this total, 11 
acres of disturbance would occur on existing roads, and the remaining 1,443 acres would occur in 
vegetation communities. However, this disturbance would not all occur at one time. At any one time, 
active and suspended (due to seasonal timing restrictions) mining operations would involve an estimated 
240 acres (two pits).  

4.15.3.3.2 Upland Areas 

Under Alternative C, approximately 1,439 (46%) of the 3,107 acres of vegetated uplands in the tract 
would be disturbed by surface mining (Table 4.15.7). Of this total, 22 acres would be in mountain brush, 
182 acres would be in annual and perennial grasses, 602 acres would be in pinyon-juniper communities, 
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162 acres would be in the sagebrush/grassland community, and 472 acres would be in the 
sagebrush/grassland (treated) community. Active restoration would be needed after mining operations are 
complete and the land has been regraded. 

Table 4.15.7. Acres of Upland Vegetation Communities Directly Disturbed by 
Surface Mining under Alternative C 

Upland Vegetation 
Community 

Acres  
Disturbed 

Total Acres  
in Tract 

Percentage Disturbed by 
Surface Mining 

Pinyon-juniper woodlands* 601.7 1,410.2 42.7% 

Sagebrush/grassland (treated) 471.5 749.1 62.9% 

Sagebrush/grassland 161.7 627.8 25.8% 

Annual and perennial grasses 182.2 247.0 73.8% 

Mountain brush 22.0 62.8 35.0% 

Rabbitbrush 0.0 10.7 0.0% 

Surface mining total 1,439.1 3,107.1 46.3% 

* This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-
juniper/sagebrush/mountain brush communities. 

The mountain brush community would experience an approximately 35% reduction in acreage from 
surface-mining disturbance. Likewise, approximately 26% of sagebrush/grassland acres, 63% of 
sagebrush/grassland (treated) communities, and 43% of pinyon-juniper woodlands in the tract would also 
be eliminated from surface-mining activities. Revegetation efforts would focus on restoring these areas to 
sagebrush and grassland ecosystems to benefit the watershed, wildlife, and livestock; and as such, a total 
elimination of pinyon-juniper and mountain brush community acreages in the mining footprint would be 
likely in the short and long term. 

Because annual and perennial grasses are not considered a native vegetation community, a reduction of 
74% is not considered a loss to the native vegetation resource. Impacts to annual and perennial grasses 
removed during surface mining and associated activities would be mitigated by reclamation and 
revegetation with native and non-native rangeland-suitable plants upon completion of mining activities. 

4.15.3.3.2.1 Wetland Areas 

Disturbance from surface mining would not impact the meadow vegetation community because the area 
containing the meadow vegetation community would not be included in the tract under this alternative. 

4.15.3.3.2.2 Riparian Areas 

Disturbance from surface mining is expected to remove 3.7 acres of riparian vegetation. This is 
approximately 8% of the total 54 acres of riparian vegetation in the tract. Revegetation of this area at the 
completion of mining activities would be required, and would lead to an increase in vegetation quality 
due to the requirements of rangeland health standards and agency objectives for reclamation. 

4.15.3.3.3 Effects of Facilities Construction Activities on Vegetation 

Centralized facilities associated with mining activities on the Alton Coal Tract would be located on 
approximately 36 acres of BLM-administered land in the tract’s no-coal zone (areas outside of pit 
disturbance boundaries) (see Map 2.2). This is the same as under the Proposed Action.  
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Dispersed facilities would occupy 135 acres of land in the tract. The placement of these facilities would 
be the same as under the Proposed Action. Although the maximum potential and estimated vegetation 
disturbance by vegetation community would be less due to the smaller size of the tract under this 
alternative (Table 4.15.8). When constructing dispersed facilities, riparian vegetation would be avoided 
where practicable. 

Table 4.15.8. Acres of Vegetation Communities Potentially Disturbed by 
Construction of Dispersed Facilities under Alternative C 

Vegetation Community Maximum Potential  
Acres Disturbed 

Estimated Acres  
Disturbed 

Pinyon-juniper woodlands* 135 60.2 

Sagebrush/grassland 135 26.8 

Sagebrush/grassland (treated) 135 32.0 

Mountain brush 5.8 2.7 

Annual and perennial grasses 39.9 10.5 

Rabbitbrush 10.2 0.5 

Riparian  46.5 2.3 

* This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-
juniper/sagebrush/mountain brush communities.  

Avoidance criteria would also be the same as under the Proposed Action. Assuming construction of 
dispersed facilities takes place in upland areas, this would be a loss of an additional 135 acres of upland 
vegetation, or 4% of the total 3,107 upland acres in the tract.  

4.15.3.3.4 Effects of Road Relocation on Vegetation 

Approximately 36 acres of vegetation on BLM-administered land in the tract would be removed from the 
relocation of KFO Route 116 under Alternative C (Table 4.15.9). 

Table 4.15.9. Acres of Vegetation Communities Directly Disturbed by Kanab Field Office Route 116 
Relocation on BLM-administered Lands in the Tract under Alternative C 

Upland Vegetation 
Community 

Acres Disturbed 
Road Surface 

Acres 
Disturbed ROW 

Total Acres in 
Tract 

Percentage Disturbed by 
Road Relocation 

Pinyon-juniper woodlands* 5.9 10.4 1,410.2 1.2% 

Sagebrush/grassland (treated) 3.0 5.2 749.1 1.1% 

Sagebrush/grassland 2.6 4.6 627.8 1.1% 

Annual and perennial grasses 1.4 2.4 247.0 1.5% 

Mountain brush 0.0 0.0 62.8 0.0% 

Riparian 0.1 0.2 54.0 0.6% 

Rabbitbrush 0.2 0.3 10.7 4.7% 

Meadow 0.0 0.0 0.0 0.0% 

Road relocation total 13.2 23.1 3,161.6 1.1% 

*This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush 
communities.  
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Road relocation alone would not disturb large acreages of land in the tract. The greatest disturbance by 
percentage (4.7%) would occur in the rabbitbrush vegetation community. No disturbance from road 
relocation would affect meadow or mountain brush communities. These acreages are similar to, but less 
than those under the Proposed Action and greater than those under Alternative K1.  

4.15.3.3.5 Increased Risk for Weed Invasion 

Because BMPs would be implemented during mining activities, it is assumed that no new weed species 
would be introduced to the tract. It is also assumed that BMPs would prevent the spread of weeds from 
the tract to the reasonably foreseeable coal haul transportation route. However, it is possible that weed 
species currently present in the tract could expand their ranges. Canada thistle, the only state-listed 
noxious weed in the tract, also tends to spread into disturbed areas (Morishita 1999). Soil and vegetation 
disturbance associated with mining are planned to occur in areas currently occupied by both these species 
under this alternative. 

A 30-m buffer around all proposed roads, construction facilities, and surface mines was used to calculate 
the potential for spread of weeds as a result of proposed activities under Alternative C. The results of 
these calculations are shown in Table 4.15.10. 

Table 4.15.10. Acres of Land at Increased Risk for Weed Invasion under Alternative C 

 Area (acres) or 
Length (miles) 

Additional Area included 
in 30-m Buffer* 

Total Acres at Increased 
Risk for Weed Invasion 

Centralized facilities 35.8  9.5  45.3  

Dispersed facilities 135.0  unknown 135.0  
(plus unknown buffer) 

KFO Route 116 relocation 13.4 
(4.6 miles) 

108.8  122.2  

Surface mine 1,454.0  130.4  1,584.4  

Total 1,886.9  

* Some buffered areas extend into the surrounding nontract area. 

The construction and mining activities proposed under Alternative C would increase the acres of surface 
disturbance and land susceptible to weed invasion by 1,887 acres over the No Action Alternative. This 
includes the mining and construction footprint areas, as well as the 30-m buffers around these 
disturbances. Mined areas, even though they are to be revegetated at the completion of activities, would 
still be susceptible to weed invasion. Disturbed soils are generally more susceptible to invasion 
(DiTomaso 2000); the soils in these areas would be repositioned and regraded and would otherwise be 
dissimilar to the native soils that existed pre-disturbance.  

4.15.3.3.6 Revegetation 

Under Alternative C, recoverable portions of in-place coal reserves would be mined over approximately 
21 years using surface and underground mining methods. Reclamation would be concurrent with mining 
over the course of the estimated 21-year mine life and would be followed by a minimum 10-year 
reclamation and revegetation monitoring period.  

The entire 1,443 acres affected by surface mining under Alternative C would be revegetated. The 171 
acres affected by centralized and dispersed facilities construction would also be revegetated as 
deconstruction occurs. Specific revegetation plans, including target communities for restoration, would be 
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implemented by the lessee in accordance with guidance from the BLM and the DOGM. Wetland 
revegetation plans would have to be made in accordance with USACE guidelines and mitigation 
requirements. General methods for revegetation are outlined in Chapter 2. 

Revegetation in the mining and development footprint would most likely change the distribution of 
vegetation communities; mainly as a reduction in pinyon-juniper woodlands and an increase in sagebrush 
and grassland communities.  

4.15.3.3.7 Other Actions 

Increased traffic on highways and new roads, construction, and mining would lead to an increase in 
fugitive dust, which would create short-term direct negative impacts to vegetation in all the communities 
in the tract and the surrounding area. Dust on leaf surfaces inhibits stomatal function and photosynthesis 
(Hirano et al. 1995) and reduces overall plant health. This effect is likely to be felt by vegetation in the 
tract and surrounding area for the life of the mine. It is assumed that the coal haul trucks would be 
covered or otherwise contained, preventing coal dust from escaping and affecting vegetation along the 
reasonably foreseeable coal haul transportation route. 

Increased O3 pollution from the burning of fossil fuels in coal haul trucks and construction 
vehicles/equipment would also lead to potential impacts on vegetation communities in the tract and along 
the reasonably foreseeable coal haul transportation route. Ground-level O3 causes more damage to plants 
than all other air pollutants combined (USDA 2012). O3 enters plants’ leaves through their stomata during 
normal gas exchange. Plants exposed to O3 can exhibit symptoms such as chlorosis (yellowing of leaves 
due to reduced production of photosynthetic pigments) and leaf die-off. Other symptoms of O3 exposure 
include flecks (irregular, light-tan spots less than 1 mm in diameter), stipples (small, darkly pigmented 
areas approximately 2–4 mm in diameter), bronzing, and reddening (USDA 2012). The type and severity 
of the symptoms depend on factors such as the duration and concentration of O3 exposure, and the 
symptoms can vary from one species to another (USDA 2012). With constant daily exposure to O3, 
flecking, bronzing, and reddening are gradually replaced by yellowing and loss of leaves (USDA 2012). 

The effects of vegetation management would be the same in nature as those described under the No 
Action Alternative. However, because the sage-grouse mitigation plan (see Section 4.18.2.1.2.3) would be 
applied to any of the action alternatives as a design feature, the level of vegetation management would be 
greater under the Alternative C than under the No Action Alternative to compensate for the greater level 
of surface disturbance. 

4.15.3.3.8 Summary of Effects of Management Actions on Vegetation under 
Alternative C 

The acres of vegetation affected by each type of surface disturbance are shown in Table 4.15.11. Acres 
affected by underground mining are not shown because they would not result in direct removal of 
vegetation at the surface.
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Table 4.15.11. Acres of Each Vegetation Community to be Removed from Surface-disturbing Activities in the Alton Coal Tract under Alternative C 

Vegetation Community Total Acres  
in Tract 

Acres Disturbed by: Total Acres 
Removed* 

Percentage Total 
to be Disturbed 

Surface  
Mining 

Centralized Facilities 
Construction 

Dispersed Facilities 
Construction† 

KFO Route 116 
Relocation 

Meadow 0.0 0.0 0.0 0.0 0.0 0.0 0% 

Mountain brush 62.8 22.0 0.0 2.7 0.0 24.7 39.3% 

Annual and perennial grasses 247.0 182.2 0.0 10.5 3.8 196.5 79.6% 

Pinyon-juniper woodlands‡ 1,410.2 601.7 1.4 60.2 16.83 680.1 48.2% 

Rabbitbrush 10.7 0.0 0.0 0.5 0.5 1.0 8.0% 

Riparian 54.0 3.7 0.0 2.3 0.3 6.3 11.7% 

Sagebrush/grassland 627.8 161.7 0.0 26.8 7.2 195.7 31.2% 

Sagebrush/grassland (treated) 749.1 471.5 34.3 32.0 8.2 546.0 72.9% 

Total 3,161.6 1,442.8 35.7 135.0 36.8 1,650.38 52.2% 

* In addition to dispersed facilities to be constructed. 
† Specific placement of facilities is unknown at this time; however, acres of vegetation removal were estimated by apportioning total dispersed facility acres across vegetation communities based on their 
percentage of land in the tract. Additional information on this approach, as well as a more conservative estimate of total potential acreage, is discussed in Section 4.15.3.3.3. 
‡ This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush communities.  
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Within the total 3,161 acres of land in the tract currently occupied by vegetation, 1,650 acres (52%) would be 
removed from surface-mining and construction activities (including 135 acres for dispersed facilities). Thirty-
nine percent of the vegetation in the mountain brush community would be removed, approximately 80% of the 
vegetation in the annual and perennial grasses community would be removed, 48% of the vegetation in the 
pinyon-juniper woodlands would be removed, 73% of the vegetation in the sagebrush/grassland (treated) 
community would be removed, and 31% of the vegetation in the sagebrush/grassland community would be 
removed. Approximately 12% of vegetation in the riparian community would also be removed and no acres of 
the meadow community would be removed. 

All areas affected by surface mining and facilities and road construction would be revegetated at the 
completion of mine activities. However, it is assumed that revegetated areas would still be susceptible to weed 
invasion due to the increased nutrient availability of disturbed soils that favors invasive species colonization 
(Lowe et al. 2003). A 30-m buffer out from these areas (see rationale in this chapter’s Introduction section) 
leads to 1,887 acres that would become more susceptible to invasion by noxious and invasive weeds because 
of soil and vegetation disturbance resulting from mining and infrastructure development activities.  

Vegetation in the tract and surrounding areas would be negatively impacted by dust from increased travel and 
construction activities during the life of mining operations.  

4.15.3.4 ALTERNATIVE K1: REDUCED TRACT ACREAGE 

Under Alternative K1, the tract would be modified to exclude Block NW and Block S (see Map 2.3). This 
modified tract would be offered for lease at a sealed-bid, competitive lease sale subject to standard and 
special lease stipulations developed for the tract. The boundaries of the modified tract would be 
reasonably consistent with the configuration shown in Map 2.3. 

Consistent with the purpose and need for the action, the intent of Alternative K1 is to resolve in part or in 
full issues related to the local sage-grouse population, noise, and visual impacts to the town of Alton as 
well as issues related to conflicting land uses (agriculture versus surface mining). Alternative K1 may also 
reduce impacts to other resources such as AVF, springs and surface waters, wildlife, soils, public health 
and safety, paleontological resources, cultural resources, and vegetation. Potential impacts to vegetation 
would be the same in nature as those described under the Proposed Action and Alternative C, but would 
vary in magnitude. 

4.15.3.4.1 Effects of Surface-mining Activities on Vegetation 

Of the total 1,012 acres of surface disturbance that would occur in the Alton Coal Tract under Alternative 
K1, 869 acres would be the direct result of surface-mining operations (pit disturbance). Of this total, 11 
acres of disturbance would occur on existing roads, and the remaining 858 acres would occur in 
vegetation communities. However, this disturbance would not all occur at one time. There would be a 
single open pit (approximately 120 acres), and at any one time, there would be approximately 120 acres 
of open surface-mining pit disturbance and an additional 120 or more acres in some stage of reclamation. 

4.15.3.4.2 Upland Areas 

Under Alternative K1, approximately 858 (42%) of the 2,052 acres of vegetated uplands in the tract 
would be disturbed by surface mining (Table 4.15.12). Of this total, 182 acres would be in annual and 
perennial grasses, 415 acres would be in pinyon-juniper communities, 73 acres would be in the 
sagebrush/grassland community, and 188 acres would be in the sagebrush/grassland (treated) community. 
Active restoration would be needed after mining operations are complete and the land has been regraded. 

4-183 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 4. Environmental Impacts 
  4.15 Vegetation 

Table 4.15.12. Acres of Upland Vegetation Communities Directly Disturbed by 
Surface Mining under Alternative K1 

Upland Vegetation 
Community 

Acres  
Disturbed 

Total Acres  
in Tract 

Percentage Disturbed by 
Surface Mining 

Pinyon-juniper woodlands* 414.5 1,095.1 37.9% 

Sagebrush/grassland (treated) 188.1 289.5 65.0% 

Sagebrush/grassland 72.9 369.1 19.8% 

Annual and perennial grasses 182.2 247.0 73.8% 

Mountain brush 0.0 40.8 0.0% 

Rabbitbrush 0.0 10.7 0.0% 

Surface Mining Total 857.7 2,052.2 41.8% 

* This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-
juniper/sagebrush/mountain brush communities. 

Approximately 20% of sagebrush/grassland acres, 65% of sagebrush/grassland (treated) communities, and 
38% of pinyon-juniper woodlands in the tract would be eliminated from surface-mining activities. 
Revegetation efforts would focus on restoring these areas to sagebrush and grassland ecosystems to 
benefit the watershed, wildlife, and livestock; therefore, a total elimination of pinyon-juniper and 
mountain brush community acreages in the mining footprint would be likely in the short and long term. 

Because annual and perennial grasses are not considered a native vegetation community, a reduction of 
74% is not considered a loss to the native vegetation resource. Impacts to annual and perennial grasses 
removed during surface mining and associated activities would be mitigated by reclamation and 
revegetation with native and non-native rangeland-suitable plants upon completion of mining activities. 

4.15.3.4.2.1 Wetland Areas 

Disturbance from surface mining would not impact the meadow vegetation community because the area 
containing the meadow vegetation community would not be included in the tract under this alternative. 

4.15.3.4.2.2 Riparian Areas 

Disturbance from surface mining is expected to remove 3.7 acres of riparian vegetation. This is 
approximately 8% of the total 54 acres of riparian vegetation in the tract. Revegetation of this area at the 
completion of mining activities would be required, and would lead to an increase in vegetation quality 
due to the requirements of rangeland health standards and agency objectives for reclamation. 

4.15.3.4.3 Effects of Facilities Construction Activities on Vegetation 

Centralized facilities associated with mining activities on the Alton Coal Tract would be located on 
approximately 36 acres of BLM-administered land in the tract’s no-coal zone (areas outside of pit 
disturbance boundaries) (see Map 2.3). This is the same as under the Proposed Action and Alternative C.  

Dispersed facilities would occupy 92 acres of land in the tract. The placement of these facilities would be 
the same as under the Proposed Action. Although, the maximum potential and estimated vegetation 
disturbance by vegetation community would be less due to the smaller size of the tract under this 
alternative (Table 4.15.13). When constructing dispersed facilities, riparian vegetation would be avoided 
where practicable. 
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Table 4.15.13. Acres of Vegetation Communities Potentially Disturbed by 
Construction of Dispersed Facilities under Alternative K1 

Vegetation Community Maximum Potential  
Acres Disturbed 

Estimated Acres  
Disturbed 

Pinyon-juniper woodlands* 92 47.7 

Sagebrush/grassland 92 16.1 

Sagebrush/grassland (treated) 92 12.6 

Mountain brush 5.7 1.7 

Annual and perennial grasses 39.9 10.8 

Rabbitbrush 10.2 0.5 

Riparian  46.5 2.4 

* This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-
juniper/sagebrush/mountain brush communities.  

Avoidance criteria would also be the same as under the Proposed Action and Alternative C. Assuming 
construction of dispersed facilities takes place in upland areas, this would be a loss of an additional 92 
acres of upland vegetation, or 4% of the total 2,114 upland acres in the tract.  

4.15.3.4.4 Effects of Road Relocation on Vegetation 

Approximately 16 acres of vegetation on BLM-administered land in the tract would be removed from the 
relocation of KFO Route 116 under Alternative K1 (Table 4.15.14). 

Table 4.15.14. Acres of Vegetation Communities Directly Disturbed by KFO Route 116 Relocation on 
BLM-administered Lands in the Tract under Alternative K1 

Upland Vegetation 
Community 

Acres Disturbed 
Road Surface 

Acres 
Disturbed ROW 

Total Acres  
in Tract 

Percentage Disturbed  
by Road Relocation 

Pinyon-juniper woodlands* 2.9 5.1 1,095.1 0.7% 

Sagebrush/grassland (treated) 0.3 0.6 289.5 0.3% 

Sagebrush/grassland 0.8 1.4 369.1 0.6% 

Annual and perennial grasses 1.4 2.4 247.0 1.5% 

Mountain brush 0.0 0.0 40.8 0.0% 

Riparian 0.1 0.2 54.0 0.6% 

Rabbitbrush 0.2 0.3 10.7 4.7% 

Meadow 0.0 0.0 0.0 0.0% 

Road relocation total 5.7 10.0 2,106.2 0.7% 

*This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush 
communities.  

Road relocation alone would not disturb large acreages of land in the tract. The greatest disturbance by 
percentage (4.7%) would occur in the rabbitbrush vegetation community. No disturbance from road 
relocation would affect meadow or mountain brush communities. These acreages are less than those 
under the Proposed Action and Alternative C.  
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4.15.3.4.5 Increased Risk for Weed Invasion 

Because BMPs would be implemented during mining activities, it is assumed that no new weed species 
would be introduced to the tract. It is also assumed that BMPs would prevent the spread of weeds from 
the tract to the reasonably foreseeable coal haul transportation route. However, it is possible that weed 
species currently present in the tract could expand their ranges. Canada thistle, the only state-listed 
noxious weed in the tract, also tends to spread into disturbed areas (Morishita 1999). Soil and vegetation 
disturbance associated with mining are planned to occur in areas currently occupied by both these species 
under this alternative. 

A 30-m buffer around all proposed roads, construction facilities, and surface mines was used to calculate 
the potential for spread of weeds as a result of proposed activities under Alternative K1. The results of 
these calculations are shown in Table 4.15.15. 

Table 4.15.15. Acres of Land at Increased Risk for Weed Invasion under Alternative K1 

 Area (acres) or 
Length (miles) 

Additional Area included 
in 30-m Buffer* 

Total Acres at Increased 
Risk for Weed Invasion 

Centralized facilities 35.8  9.5  45.3  

Dispersed facilities 92.0  unknown 92.0  
(plus unknown buffer) 

KFO Route 116 relocation 5.7 
(2 miles) 

46.3  52.0  

Surface mine 868.6  77.9  946.5  

Total 1,135.8  

*Some buffered areas extend into the surrounding nontract area. 

The construction and mining activities proposed under Alternative K1 would increase the acres of surface 
disturbance and land susceptible to weed invasion by 1,136 acres over the No Action Alternative. This 
includes the mining and construction footprint areas, as well as the 30-m buffers around these 
disturbances. Mined areas, even though they are to be revegetated at the completion of activities, would 
still be susceptible to weed invasion. Disturbed soils are generally more susceptible to invasion 
(DiTomaso 2000); the soils in these areas would be repositioned and regraded and would otherwise be 
dissimilar to the native soils that existed pre-disturbance.  

4.15.3.4.6 Revegetation 

Under Alternative K1, recoverable portions of in-place coal reserves would be mined over approximately 
16 years using surface and underground mining methods. Reclamation would be concurrent with mining 
over the course of the estimated 16-year mine life and would be followed by a minimum 10-year 
reclamation and revegetation monitoring period.  

The entire 861 acres affected by surface mining under Alternative K1 would be revegetated. The 128 
acres affected by centralized and dispersed facilities construction would also be revegetated as 
deconstruction occurs. Specific revegetation plans, including target communities for restoration, would be 
implemented by the lessee in accordance with guidance from the BLM and the DOGM. Wetland 
revegetation plans would have to be made in accordance with USACE guidelines and mitigation 
requirements. General methods for revegetation are outlined in Chapter 2. 
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Revegetation in the mining and development footprint would most likely change the distribution of 
vegetation communities; mainly as a reduction in pinyon-juniper woodlands and an increase in sagebrush 
and grassland communities.  

4.15.3.4.7 Other Actions 

Increased traffic on highways and new roads, construction, and mining would lead to an increase in 
fugitive dust, which would create short-term, direct negative impacts to vegetation in all communities in 
the tract and surrounding area. Dust on leaf surfaces inhibits stomatal function and photosynthesis 
(Hirano et al. 1995) and reduces overall plant health. This effect is likely to be felt by vegetation in the 
tract and surrounding area for the life of the mine. It is assumed that the coal haul trucks would be 
covered or otherwise contained, preventing coal dust from escaping and affecting vegetation along the 
reasonably foreseeable coal haul transportation route. 

Increased O3 pollution from the burning of fossil fuels in coal haul trucks and construction 
vehicles/equipment would also lead to potential impacts on vegetation communities in the tract and along 
the reasonably foreseeable coal haul transportation route. Ground-level O3 causes more damage to plants 
than all other air pollutants combined (USDA 2012). O3 enters plants’ leaves through their stomata during 
normal gas exchange. Plants exposed to O3 can exhibit symptoms such as chlorosis (yellowing of leaves 
due to reduced production of photosynthetic pigments) and leaf die-off. Other symptoms of O3 exposure 
include flecks (irregular, light-tan spots less than 1 mm in diameter), stipples (small, darkly pigmented 
areas approximately 2–4 mm in diameter), bronzing, and reddening (USDA 2012). The type and severity 
of the symptoms depend on factors such as the duration and concentration of O3 exposure, and the 
symptoms can vary from one species to another (USDA 2012). With constant daily exposure to O3, 
flecking, bronzing, and reddening are gradually replaced by yellowing and loss of leaves (USDA 2012). 

The effects of vegetation management would be the same in nature as those described under the No 
Action Alternative. However, because the sage-grouse mitigation plan (see Section 4.18.2.1.2.3) would be 
applied to any of the action alternatives as a design feature, the level of vegetation management would be 
greater under Alternative K1 than under the No Action Alternative to compensate for the greater level of 
surface disturbance. 

4.15.3.4.8 Summary of Effects of Management Actions on Vegetation under 
Alternative K1 

The acres of vegetation affected by each type of surface disturbance are shown in Table 4.15.16. Acres 
affected by underground mining are not shown because they would not result in direct removal of 
vegetation at the surface.

4-187 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 4. Environmental Impacts 
  4.15 Vegetation 

Table 4.15.16. Acres of Each Vegetation Community to be Removed from Surface-disturbing Activities in the Alton Coal Tract under Alternative K1 

Vegetation Community Total Acres  
in Tract 

Acres Disturbed by: Total Acres 
Removed* 

Percentage Total 
to be Disturbed 

Surface  
Mining 

Centralized Facilities 
Construction 

Dispersed Facilities 
Construction† 

KFO Route 116 
Relocation 

Meadow 0.0 0.0 0.0 0.0 0.0 0.0 0% 

Mountain brush 40.8 0.0 0.0 1.7 0.0 1.7 4.2% 

Annual and perennial grasses 247.0 182.2 0.0 10.8 3.8 196.8 79.7% 

Pinyon-juniper woodlands‡ 1,095.1 414.5 1.4 47.7 8.0 471.6 43.1% 

Rabbitbrush 10.7 0.0 0.0 0.5 0.5 1.0 9.3% 

Riparian 54.0 3.7 0.0 2.4 0.3 6.4 11.9% 

Sagebrush/grassland 369.1 72.9 0.0 16.1 2.2 91.2 24.7% 

Sagebrush/grassland (treated) 289.5 188.1 34.3 12.6 0.9 235.9 81.5% 

Total 2,106.2 861.4 35.7 91.8 15.7 1,004.6 47.7% 

* In addition to dispersed facilities to be constructed. 
† Specific placement of facilities is unknown at this time; however, acres of vegetation removal were estimated by apportioning total dispersed facility acres across vegetation communities based on their 
percentage of land in the tract. Additional information on this approach, as well as a more conservative estimate of total potential acreage, is discussed in Section 4.15.3.4.3. 
‡ This association includes areas of pinyon-juniper/mountain brush, pinyon-juniper/sagebrush, and pinyon-juniper/sagebrush/mountain brush communities.  
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Within the total 2,106 acres of land in the tract currently occupied by vegetation, 1,005 acres (48%) would be 
removed from surface-mining and construction activities (including 92 acres for dispersed facilities). Four 
percent of the vegetation in the mountain brush community would be removed, approximately 80% of the 
vegetation in the annual and perennial grasses community would be removed, 43% of the vegetation in the 
pinyon-juniper woodlands would be removed, 82% of the vegetation in the sagebrush/grassland (treated) 
community would be removed, and 25% of the vegetation in the sagebrush/grassland community would be 
removed. Approximately 12% of vegetation in the riparian community would also be removed, and no acres of 
the meadow community would be removed. 

All areas affected by surface mining and facilities and road construction would be revegetated at the 
completion of mine activities. However, it is assumed that revegetated areas would still be susceptible to weed 
invasion due to the increased nutrient availability of disturbed soils that favors invasive species colonization 
(Lowe et al. 2003). A 30-m buffer out from these areas (see rationale in this chapter’s Introduction section) 
leads to 1,136 acres that would become more susceptible to invasion by noxious and invasive weeds because 
of soil and vegetation disturbance resulting from mining and infrastructure development activities.  

Vegetation in the tract and surrounding areas would be negatively impacted by dust from increased travel and 
construction activities during the life of the mine. 

4.15.4 Potential Mitigation Measures 
The protective measures for vegetation described above and in the Management and Considerations Common 
to Each Action Alternative section of Chapter 2 would mitigate and/or minimize impacts to vegetation 
resources in the tract. These mitigation measures would help to reduce the amount and severity of weed 
infestations and would help to restore native vegetation communities. No potential mitigation measures are 
recommended.  

4.15.5 Unavoidable Adverse Impacts 
Unavoidable adverse impacts would occur where vegetation resources are removed during mining pit 
disturbance, soil stockpiling, road and infrastructure development, and other mine operations. These impacts 
would be mitigated by site reclamation and revegetation concurrent with mining that would minimize soil loss 
or weed invasion in disturbed sites. Unavoidable loss would occur where special status plant species are not 
detected or identified during surveys and are subsequently lost. Implementation of mitigation and monitoring 
plans would reduce the risk of loss or destruction of special status plant species. Unavoidable loss of special 
status plant species due to nondetection or loss of function in native vegetation communities from inadvertent 
adverse impacts would also occur.  

4.15.6 Short-term Uses versus Long-term Productivity 
Surface mining and infrastructure development and use during the life of the mine would negatively impact the 
short-term productivity of vegetation communities. The vegetation communities present in the tract are 
typically slow to recover from disturbance. Productivity would be limited during reclamation and restoration 
activities for the time period required for plants to grow to mature size and for the development of functioning 
vegetation communities. Long-term productivity would be reduced because vegetation communities are 
unlikely to be fully developed immediately following mining and restoration activities. Until vegetation 
communities are fully developed, these habitats would be less diverse (Belnap et al. 2001) and less productive 
(Garcia-Pichel et al. 1996) where ecologically important habitat components such as biological soil crusts have 
been lost. Effective implementation of the regulatory compliance and mitigation measures outlined in Chapter 
2 and enumerated above would minimize impacts to the long-term productivity of vegetation communities. 
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4.15.7 Irreversible and Irretrievable Commitments of Resources 
The protective measures detailed in Chapter 2 and enumerated above require the reclamation of disturbed 
areas following completion of the management action. Because vegetation resources would be restored or 
rehabilitated after proposed disturbance and/or development, there would be no anticipated irreversible 
impacts on vegetation resources associated with the management decisions proposed for the tract. 
However, there would be irretrievable impacts associated with surface-disturbing activities proposed 
throughout the tract. The vegetation that would be removed or disturbed to facilitate mining would be 
irretrievably lost until successful restoration took place.  
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4.16 Water Resources 
This section addresses potential impacts on surface water, groundwater, wetlands and riparian areas, 
floodplains, and AVFs from the removal of coal from the Alton Coal Tract using primarily surface-
mining methods. Direct and indirect effects would consist of 1) surface-water depletions; 2) potential 
degradation of surface-water quality from increased sediment delivery and subsequent changes in 
turbidity, dissolved solids, or temperature; 3) groundwater depletions; 4) potential degradation of 
groundwater quality from increased TDS; 5) disturbance to wetland and riparian areas and floodplains; 
and 6) indirect impacts to AVFs that may exist adjacent to areas where surface mining would occur (in a 
reconnaissance-level survey, there were no probable AVFs identified in areas that would be surface 
mined). Impacts to the quality of deep groundwater are not discussed in the alternatives analysis because 
no impacts are expected to deep groundwater resources (as described in Section 3.16.2.) under any 
alternative. Though transportation of coal by truck from the tract to a rail loadout near Cedar City, Utah, 
represents a risk to surface-water resources near the coal haul transportation route from coal dust and 
potential accidents, these impacts would be minimized by implementation of spill management planning 
and best available control measures to minimize and/or eliminate fugitive coal dust. 

Under any action alternative, all potential direct and indirect impacts to groundwater resources would 
occur within the Kanab Creek watershed/shallow aquifer boundary. Under any action alternative, the 
successful bidder would be required to comply with state and federal mining regulations intended to 
reduce or eliminate impacts to surface and groundwater resources (see Table 2.6.1 and Section 4.16.1). 
Hazardous materials contained and used in the tract represent a risk of contamination to near-surface 
groundwater and surface-water resources from spills. Spills would be contained and mitigated in 
accordance with applicable state and federal regulations dealing with hazardous materials (see Table 2.6.1 
and Section 4.7.1). Potential subsidence in the portion of the tract that would be underground mined could 
result in changes to surface draining and deterioration of surface-water quality as well as changes to 
groundwater levels, flow, and quality. 

As a part of the process of obtaining a coal mining permit from DOGM, the successful bidder for the 
Alton Coal Tract would be required to meet all applicable requirements of the Utah coal mining rules 
(R645 of the UAC). Among these is the requirement that the mine operator monitors the quality and 
quantity of groundwaters and surface waters during the period of active mining operations and continuing 
through bond release (R645-301-731.200). Monitoring plans for groundwater and surface water are 
developed based on a determination of the probable hydrologic consequences of coal mining for the 
specific mining operation, and on an analysis of all baseline hydrologic, geologic, and other information 
contained in the permit application. The plans provide for monitoring of parameters that relate to the 
suitability of the groundwater and surface water for current and approved post-mining land uses and to 
monitor for potential impacts to the hydrologic balance in the area. Typically, monitoring plans are 
designed to include the monitoring of all important groundwater and surface-water resources in and 
adjacent to mining areas. 

The specific groundwater and surface-water monitoring plans that would be developed before mining on 
the tract begins would be designed based on the details of the specific MRP proposed by the successful 
bidder. Because such information is not usually available during the tract leasing stage, groundwater and 
surface-water monitoring plans are typically developed during the mine permitting stage when detailed 
information regarding the proposed mining plan is available. However, it is likely that the groundwater 
and surface-water monitoring plans for the new tract would be similar to those previously approved by 
DOGM for the existing Coal Hollow Mine. At the existing Coal Hollow Mine, the water monitoring plan 
includes 54 monitoring sites that are monitored on a quarterly basis. The monitoring information is 
submitted to DOGM, which then conducts a quarterly review and analysis of the submitted information. 
The water monitoring information is freely available for public access through the DOGM on-line coal 
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water quality database. The water monitoring program at the existing Coal Hollow Mine includes 
monitoring at 10 stream locations, 12 spring locations, and 32 well monitoring locations. Water quantity 
parameters (flow rates for streams and springs and water levels for wells) are performed at all 54 
monitoring stations. Field water quality measurements including temperature, pH, and specific 
conductance (and dissolved oxygen concentrations at streams) are performed at 29 monitoring sites. 
Laboratory water quality analyses are performed on water samples from 20 monitoring locations. 

4.16.1 Regulatory Framework 
Numerous federal and state regulations shape the management of water resources. Regulations that 
pertain to water resources and potential impacts from mining and other land uses include the following:  

• The Fish and Wildlife Coordination Act (1934), as amended, provides the basic authority for 
USFWS's involvement in evaluating impacts to fish and wildlife from proposed water resource 
development projects. The Water Resources Act of 1954, as amended, permits the Secretary of 
the Interior to give grants to and cooperate with federal, state, and local agencies to undertake 
research into any water problems related to the DOI’s mission. 

• The Water Resources Planning Act of 1965, as amended, established the Water Resources 
Council, which is directed to maintain studies of water supplies and water programs. The 
chairperson of any river basin commission can request from an agency, and that agency is 
authorized to furnish, such information as is necessary to carry out its function. 

• The Federal Pollution Control Act (with amendments in 1972 and in 1977 as the CWA) has the 
objective of restoring and maintaining the chemical, physical, and biological integrity of the 
nation’s waters. The CWA of 1987 provides additional authorizations.  

• FLPMA requires that public lands be managed in a manner that will protect scientific, 
environmental, air and atmospheric, and water resource values. It also requires that land use plans 
be in compliance with applicable pollution control laws, including state and federal air, water, 
and other pollution standards. 

• SMRCA requires federal agencies to gather hydrologic data to ascertain the suitability for mining, 
and requires that mine operators “minimize disturbances to the prevailing hydrologic balance at 
the mine-site and in associated off-site areas and to the quality and quantity of water in surface 
and ground water systems both during and after surface coal mining operations and during 
reclamation” (30 USC 1265(b)(10)). 

• The Safe Drinking Water Act of 1977 protects all public water systems from pollutants or 
contaminants that would endanger public health and welfare. Activities on public lands in these 
watersheds must not cause contaminant levels to exceed promulgated standards. 

• 40 CFR 434 applies to 1) effluent discharges from any coal mine at which the extraction of coal is 
taking place or is planned to take place and 2) coal preparation plants and associated areas. 

• EO 11988, Floodplain Management, requires federal agencies to take actions that avoid, to the 
extent possible, the long- and short-term adverse impacts associated with the occupancy and 
modification of floodplains, and to avoid direct or indirect support of floodplain development 
wherever there is a practicable alternative. 

• EO 11990, Protection of Wetlands, requires federal agencies to avoid, to the extent possible, the 
long- and short-term adverse impacts associated with the destruction or modification of wetlands 
and to avoid direct or indirect support of new construction in wetlands wherever there is a 
practicable alternative. 
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The KFO RMP, other BLM regulations, and state regulations have provided the framework for other 
required protection measures. BMPs that may be required to minimize potential water-quality impacts 
(including sediment control from dispersed facilities) could include silt fences, fiber rolls, mulching, 
check dams, brush berms, and the use of appropriately placed and installed straw or hay bales (EPA 
2013g). Other standards applicable to water resources related to mining the tract include the following: 

• UPDES permitting process administered by the Utah Division of Water Quality requires that a 
water-quality discharge permit be obtained for construction and coal mining operations. UPDES 
storm water permits require BMPs to mitigate storm water discharge. After August 1, the 
successful bidder would be required to monitor turbidity in storm water to assure compliance with 
Effluent Limit Guidelines 280 Nephelometric Turbidity Units (40 CFR 450). 

• The Division of Water Rights may require issuance of a permit for the diversion and/or 
evaporation of water associated with retention ponds.  

• Spill prevention, control, and countermeasure regulations apply to any operation with greater than 
1,320 gallons of oil storage capacity on-site. Regulated facilities also include those that could 
reasonably be expected to discharge oil in harmful quantities into the navigable waters of the U.S. 
or adjoining shorelines.  

• The successful bidder for the tract would be required to develop and implement a detailed, site-
wide water management plan as part of the mine’s MRP administered by DOGM. The DOGM 
permitting process has multiple provisions for the mitigation of potential impacts to water 
resources. 

• The successful bidder for the tract would be required to build and maintain sediment control 
ponds or other devices during mining. 

• The successful bidder for the tract would be required to monitor storage capacity in sediment 
ponds. 

• The successful bidder for the tract would be required to monitor quality of discharges through the 
UPDES permit. 

• The successful bidder for the tract would be required to restore approximate original drainage 
patterns during reclamation. 

• The successful bidder for the tract would be required to monitor stream flow and water quality 
and selected springs in and adjacent to the tract. 

• The successful bidder for the tract would be required to restore stock ponds and playas during 
reclamation. 

• The successful bidder for the tract would be required to identify all wetlands that would be 
affected by mining. 

• The successful bidder for the tract would be required to identify jurisdictional wetlands, as 
required by USACE, and replace any that would be disturbed by mining. 

• The successful bidder for the tract would be required to replace functional wetlands, as required 
by surface managing agency, surface landowner, and/or the DOGM. 

• The successful bidder for the tract would be required to monitor reclaimed wetlands using the 
same procedures used to identify pre-mining jurisdictional wetlands.  

• The successful bidder for the tract would be required to repair subsidence-related disturbances in 
accordance with UAC 40-10. 

As part of the permitting process, a full analysis of potential impacts associated with underground and/or 
surface-mining operations would be performed. This would include a determination of the probable 
hydrologic consequences of the underground and/or surface coal mining activities. Additionally, DOGM 
has the responsibility to assess the potential for mining impacts both inside and outside permit areas. The 
cumulative hydrologic impact assessment (CHIA) is a findings document prepared by DOGM that 
assesses whether existing, proposed, and anticipated coal mining and reclamation operations have been 
designed to prevent material damage to the hydrologic balance outside the permit area. DOGM cannot 
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issue a permit to a proposed coal mining operation if the probable anticipated hydrologic impacts will 
create material damage to the hydrologic balance outside the permit area. The CHIA is not only a 
determination if coal mining operations are designed to prevent material damage beyond their respective 
permit boundaries when considered individually, but also if there will be material damage resulting from 
effects that may be acceptable when each operation is considered individually but are unacceptable when 
the cumulative impact is assessed (DOGM 2009).  

In conjunction with the mine permitting process, hydrologic monitoring plans for surface water and 
groundwater are implemented. The monitoring information is used to allow DOGM to assess potential 
impacts to the hydrologic balance. Hydrologic monitoring continues after the completion of mining 
through bond release. Any discharges of water from the mining operation to surrounding watercourses are 
regulated through the UPDES program administered by the Utah Division of Water Quality. 

4.16.2 Impact Indicators, Thresholds, Area of Analysis, and 
Assumptions 

4.16.2.1 SURFACE WATER  

The analysis area for direct and indirect impacts to the drainage condition of streams is the Alton Coal 
Tract. Impacts to stream channel condition are assessed according to the length of stream altered or 
realigned and the number of stream crossings required for mining operations. It is assumed that a portion 
of Robinson Creek would be realigned to allow surface mining to occur. In addition, one or two stream 
crossings of Kanab Creek would be required.  

The tract is in parts of three subdrainages (HUC 12) of Kanab Creek: Reservoir Canyon, Lower 
Robinson Creek, and Sink Valley Wash. The analysis area for direct and indirect impacts on surface 
water is the area (40,040 acres) of these three subdrainages (see Map 3.17).  

One way that impacts to surface-water hydrology in this section are assessed is by estimating the total 
annual runoff from the tract that would be collected in ponds. Water collected in ponds would be subject 
to increased evaporation and infiltration, which would constitute a loss of runoff to surface waters. 
Impacts to surface-water quality are also assessed by qualitatively describing the risk of impairment of 
surface waters, as indicated by state water-quality standards, which serve as threshold indicators for 
surface-water quality impacts. The criteria used for all surface waters are those listed by the State of Utah 
for Kanab Creek; the creek’s most stringent criteria are for the beneficial use as a warm water fishery 
(3B). Risk of impact measurements under each alternative included the area of each surface use or 
disturbance, such as roads, graded ROWs, facilities, soil stockpiles, and mine pits. In addition, impacts to 
surface-water quality are assessed through the linear feet of creek realigned (to indicate the relative 
magnitude of thermal impacts and increases in dissolved solids and other constituents). 

The impact indicators to assess impacts from dust deposition as well as risk of spills associated with the 
transportation of hazardous materials to surface waters along the reasonably foreseeable coal haul route 
are the feet (miles) of stream within 100 feet of the transportation route and the number of times this route 
crosses perennial streams and intermittent drainages.  

In the analysis, it is assumed that surface runoff from all pit disturbances and centralized facilities would 
be captured in sediment retention ponds. The area draining to the ponds is assumed to be the total 
projected surface disturbance from pits and centralized facilities (1,786 acres under the Proposed Action, 
1,490 acres under Alternative C, and 905 acres under Alternative K1). Water would not be released from 
these ponds; therefore, it is assumed that the ponds would be 100% effective at controlling sediment. 
Water would be lost only to evaporation or infiltration. Water loss from the ponds is estimated using local 
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evaporation rates on a per-unit area basis. It is assumed that there would be minor recharge to shallow 
groundwater systems from pond infiltration due to the low permeability of these aquifers. In either case, 
the retention ponds represent a 100% loss of surface water from the tract for immediate use by irrigators 
downstream. Sediment runoff would not be captured in retention ponds from dispersed facilities and the 
relocation of KFO Route 116. It is assumed that sediment from these areas would be controlled using 
BMPs such as silt fencing, straw wattles, and matting, as required by UPDES storm water permitting. 

Because underground mining activities produce unique risks to surface-water systems, a separate 
qualitative summary of potential subsidence and hydrologic changes from underground mining is also 
provided. Additional discussion of subsidence impacts is provided in Section 4.6, Geology and Minerals. 
The acreage subject to subsidence-related impacts is the same under all action alternatives.  

4.16.2.2 GROUNDWATER 

The analysis area for direct and indirect impacts to groundwater quality and quantity is the area that 
would be disturbed from surface mining (1,750 acres under the Proposed Action, 1,454 acres under 
Alternative C, and 869 acres under Alternative K1). Impacts to groundwater hydrology are assessed 
according to groundwater losses due to reduced recharge, consumptive use for coal mining activities, and 
evaporation of groundwater exposed in pits.  

Impacts to groundwater quality are assessed by qualitatively describing the risk of impairment of 
shallow groundwater, as indicated by state surface-water quality standards, for typical underground 
water uses in the area as identified in the Utah Division of Water Rights database (i.e., irrigation and 
stock watering). The principal parameter of concern for these groundwater uses is TDS. The Utah 
TDS standard for irrigation and stock watering is 1,200 mg/L.  

The moisture content of coal in the Smirl Coal Zone is 13% and includes moisture that is bound in the 
organic matter and/or hydrated clays found in the coal zone. It represents an additional groundwater 
resource separate from mined groundwater that could be lost due to removal of 2 million tons of coal per 
year under the Proposed Action, Alternative C, and Alternative K1.  

As with surface-water resources, underground mining impacts to groundwater from subsidence and 
hydrology changes are discussed qualitatively as a separate analysis. Additional discussion of subsidence 
impacts is provided in Section 4.6, Geology and Minerals. The acreage subject to subsidence-related 
impacts is the same under all action alternatives.  

4.16.2.3 WETLANDS, RIPARIAN AREAS, FLOODPLAINS, AND ALLUVIAL VALLEY 
FLOORS 

The area of analysis for wetlands, riparian areas, floodplains, and AVFs is the tract and its immediate 
surroundings. The impact indicators for these resources are the linear feet of associated waterways and 
acres of identified wetlands, riparian, floodplains, and AVFs in areas of anticipated surface mining 
(within the coal zone) and areas of potential dispersed facilities, centralized facilities, and road relocations 
(outside of the coal zone) in the tract.  

A preliminary JD was completed in November 2012 (USACE 2012b). It concludes that 54.0 acres of 
wetlands in the tract are potential waters of the U.S. regulated under Section 401 of the CWA. In all, 24 
individual wetlands areas were identified during the delineation (see Map 2.4). These wetland areas were 
classified into three habitat types: approximately 18.5 acres are riparian wet meadow wetlands, 31.6 acres 
are irrigated wet meadow wetlands, and 3.8 acres are mixed riparian scrub-shrub/wet meadow wetlands 
(Frontier Corporation USA 2012).  
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With respect to floodplains, it is assumed that any in the tract would be subject to protections and 
regulations detailed in EO 11988. For the purposes of this analysis, it is further assumed that all 
waterways in the analysis area support floodplains.  

Areas identified as probable AVFs during a reconnaissance-level survey (see Appendix F) are assumed to 
be AVFs in the analysis. During the permitting process, a more extensive study to determine the presence 
of AVFs would be required.  

4.16.3 Alternative A: No Action 
Under the No Action Alternative, ACD’s application to lease the coal included in the Alton Coal Tract 
under the Proposed Action, Alternative C, or Alternative K1 would not be approved, the tract would not 
be offered for competitive lease sale, and the coal in the tract would not be mined. 

No coal-mining activities or infrastructure development would occur under the No Action Alternative, 
and therefore no surface disturbance would occur in the tract as a function of mining operations (Table 
4.16.1). However, existing land uses would continue, including livestock grazing, recreation, and 
vegetation treatments for wildlife habitat and watershed health. 

Table 4.16.1. Surface Disturbance (acres) and Creek Realignment (miles) under all Alternatives  

Disturbance Type Alternative A  
(No Action) 

Alternative B 
(Proposed Action) 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions) 

Alternative K1 
(Reduced Tract 

Acreage) 

Pit disturbance  0 1,750 1,454 869 

Centralized facilities 0 36 36 36 

Dispersed facilities  0 160 135 92 

Road relocation 0 47 (17 actual road 
and 30 ROW) 

37 (13 actual road and 24 
ROW) 

16 (6 actual road 
and 10 ROW) 

Total Surface-disturbing activities 0 1,993 1,662 1,012 

Underground mining 0 613 613 613 

Robinson Creek realigned (miles) 0 0.49 0.49 0.49 

4.16.3.1 SURFACE WATER  

Discussions of site-specific potential for impacts to surface-water systems under the No Action 
Alternative in specific surface-water drainages are presented in the subsections below. Because there 
would be no impacts to surface water under the No Action Alternative beyond those impacts from 
ongoing land uses, the heading/subheading structure of this section differs from the corresponding 
sections analyzing the impacts under Alternatives B, C, and K1. This section does not have subheadings 
for surface-water quantity and use, surface-water quality, or drainage conditions. 

4.16.3.1.1 Kanab Creek 

Under the No Action Alternative, no impacts to surface-water quantity and quality in Kanab Creek 
beyond those impacts from ongoing land uses would occur. The uses include livestock grazing, vegetation 
treatments, and recreation. These ongoing impacts may include active erosion along the Kanab Creek 
stream channels in the tract (Petersen Hydrologic 2007). Because no mining, construction, or additional 
surface disturbance would occur under the No Action Alternative, there would be no additional impacts to 
surface-water quality or quantity in Kanab Creek.  
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Reportedly a result of land management practices in the late 1800s or early 1900s, the creeks in the tract 
have limited riparian vegetation, in many locations are not stable in their current configurations, are actively 
eroding their channels during precipitation events, and are deeply incised (Petersen Hydrologic 2007). 
Under the No Action Alternative, the creek’s channels would remain incised and would continue to 
contribute sediment to the creek during periodic high-flow events.  

4.16.3.1.2 Simpson Hollow Creek  

Under the No Action Alternative, no impacts to surface-water quantity and quality in Simpson Hollow 
Creek beyond those from ongoing land uses (livestock grazing, crop irrigation, and vegetation treatments) 
would occur. Because no mining, construction, or additional surface disturbance would occur under the 
No Action Alternative, there would be no additional impacts to surface-water quality or quantity in 
Simpson Hollow Creek. 

4.16.3.1.3 Lower Robinson Creek 

Under the No Action Alternative, no impacts to surface-water quantity and quality in Lower Robinson 
Creek beyond those impacts from ongoing land uses would occur. Ongoing impacts to Lower Robinson 
Creek in the tract would include active erosion along the Lower Robinson Creek stream channel in the 
tract (Petersen Hydrologic 2007). Because no mining, construction, or additional surface disturbance 
would occur under the No Action Alternative, there would be no additional impacts to surface-water 
quality or quantity. 

Lower Robinson Creek has limited riparian vegetation. In many locations, it is not stable in its current 
configuration, is actively eroding its channel during precipitation events, and is deeply incised in most 
locations (Petersen Hydrologic 2007). The creek’s channels would remain incised and would continue to 
contribute sediment to the creek during periodic high-flow events.  

All mine discharges from the Coal Hollow Mine are regulated under a UPDES discharge permit 
administered by the Utah Division of Water Quality. Any potential impacts to Robinson Creek associated 
with these non-extractive activities on the tract would continue to occur under the No Action Alternative 
for the remainder of the life of the Coal Hollow Mine.  

4.16.3.1.4 Ephemeral Washes 

Under the No Action Alternative, no impacts to surface-water quantity and quality in ephemeral washes 
in the tract beyond those impacts from ongoing land uses would occur. These ongoing impacts may 
include active erosion along stream channels in the tract (Petersen Hydrologic 2007). Because no mining, 
construction, or additional surface disturbance would occur under the No Action Alternative, there would 
be no additional impacts to surface-water quality or quantity in the ephemeral washes in the tract. 
Currently, in most locations, the ephemeral washes in the tract are deeply incised and susceptible to 
erosion during periods of high flows. Under the No Action Alternative, channels would remain incised 
and would continue to erode and contribute sediment to the washes during periodic high-flow events.  

4.16.3.2 GROUNDWATER  

Discussions of the potential for site-specific impacts to groundwater under the No Action Alternative in 
individual portions of the tract are presented in the subsections below. Because there would be no impacts 
to groundwater under the No Action Alternative beyond those from ongoing land uses, the 
heading/subheading structure of this section differs from the corresponding sections analyzing the impacts 
under Alternatives B, C, and K1. This section does not have subheadings for groundwater hydrology or 
groundwater quality. 
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4.16.3.2.1 Block C 

No impacts to groundwater quantity or quality in Block C would result under the No Action Alternative 
beyond those existing impacts associated with ongoing land uses. Because no mining, construction, or 
additional surface disturbance would occur under the No Action Alternative, there would be no additional 
impacts to groundwater quality or quantity in this block.  

4.16.3.2.2 Block NW 

No impacts to groundwater quantity or quality in Block NW would result under the No Action 
Alternative beyond those impacts from ongoing land uses. Because no mining, construction, or additional 
surface disturbance would occur under the No Action Alternative, there would be no additional impacts to 
groundwater quality or quantity in this block.  

4.16.3.2.3 Blocks CWN and CWS 

No impacts to groundwater quantity or quality in Block CWN and CWS would result under the No 
Action Alternative beyond those impacts from ongoing land uses. Because no mining, construction, or 
additional surface disturbance would occur under the No Action Alternative, there would be no additional 
impacts to groundwater quality or quantity in these blocks.  

4.16.3.2.4 Blocks S and Sa 

No impacts to groundwater quantity or quality in Blocks S and Sa would result under the No Action 
Alternative beyond those impacts from ongoing land uses. Because no mining, construction, or additional 
surface disturbance would occur under the No Action Alternative, there would be no additional impacts to 
groundwater quality or quantity in these blocks.  

4.16.3.3 WETLANDS, RIPARIAN AREAS, FLOODPLAINS, AND ALLUVIAL VALLEY 
FLOORS 

Under the No Action Alternative, the wetlands (54.0 acres) present in the tract would not be disturbed 
from mining the tract; therefore, no impacts are anticipated under this alternative. All the wetlands and 
riparian areas delineated are on private agricultural lands that are subjected to periodic agricultural 
disturbances. Under the No Action Alternative, no mine-related disturbance to riparian areas (55.3 acres), 
floodplains (57.0 acres), or AVFs (57.0 acres) in the tract would occur either.  

4.16.4 Alternative B: Proposed Action 
Under the Proposed Action, the Alton Coal Tract would be offered for lease at a sealed-bid competitive 
lease sale, subject to standard and special lease stipulations developed for the tract. The tract boundaries 
under the Proposed Action (see Map 1.2) would be reasonably consistent with the tract reconfiguration 
completed by the BLM after ACD’s original lease application submittal (see Map 2.7). Approximately 
1,993 acres of surface disturbance would occur in the Alton Coal Tract under the Proposed Action (see 
Table 4.16.1). Similarly, underground mining would occur on 613 acres of land in the tract. 

Coal removal by underground mining methods and the withdrawal of water to facilitate mining would 
result in subsidence as overlying strata settle into mining-produced voids. Subsidence is a natural 
consequence of underground mining; although, the magnitude and extent vary based on a range of mining 
and geologic factors, such as surface topography, depth of mining, near-surface geology, and mining 
method (Society for Mining 1992). In the tract, 613 acres would be affected by subsidence through 
underground mining. An additional 166 acres outside the tract would be disturbed through ground 
movement associated with coal removal (areas outside the tract that could be impacted through 
subsidence would be regulated under a mining permit administered by DOGM). 
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4.16.4.1 SURFACE WATER  

Under the Proposed Action, adverse short-term impacts to surface-water quantity would occur from the 
implementation of sediment- and erosion-management BMPs. Under this alternative, 1,993 acres of the 
tract would be disturbed by surface mining, the construction of centralized and dispersed facilities, and 
road relocation, which is 1,993 acres more than would be disturbed under the No Action Alternative. 
Runoff from 1,786 acres of pit disturbance and centralized facilities would be diverted and captured in 
storm water retention ponds to reduce the amount of eroded sediments that is discharged to downstream 
water bodies such as Kanab Creek and Robinson Creek. Areas where runoff is not captured, such as 
dispersed facilities and the road relocation ROW, would be treated through the use of silt fencing, check 
dams (e.g., straw bales), or other BMPs that slow runoff and allow sediments to settle. Because water that 
is permanently retained in ponds or temporarily slowed or detained is subject to additional infiltration and 
evaporation, loss of surface water would result. 

Under the Proposed Action, approximately 29 acre-feet of water would be captured annually from pits 
and centralized facilities (Table 4.16.2). These values are estimated as a portion of the flow (equal to the 
proportion of the tract relative to the watershed area) associated with runoff from precipitation events at 
the USGS gauge on Kanab Creek downstream of the tract. Storm and snowmelt peaks were identified on 
the gauge using a simple hydrograph line method (Chow et al. 1988) and checked against climate data for 
the area (precipitation, snowfall, and temperature) (NCDC Station No. 420086) (Petersen 2014a). Ten 
years of precipitation data from the Alton NCDC climate station were used in this calculation. Pit 
disturbance and centralized facilities make up 1.4% of the total drainage area upstream of the USGS 
gauge. It was assumed that the same percentage of flow at the gauge was generated on those areas of the 
tract. 

Because this water would be captured in retention ponds that would not discharge to downstream water 
bodies, the full volume of runoff captured from the tract would be lost to increased evaporation or 
infiltration into the ground. Maximum annual evaporation from standing water in the tract is 
approximately 35 inches per year. Evaporated water would be lost as a surface-water resource. In the 
event that water in a retention pond infiltrates (leak) through the bottom of the pond, that water would 
become part of the groundwater system beneath the pond. If there is an active groundwater flowpath from 
the groundwater beneath the pond to a surface discharge location (such as a spring or seepage zone), the 
leaked water could eventually return to the surface flow regime. In the absence of such a flowpath, the 
groundwater leaked from the pond could be held for a longer period of time in the subsurface and thus 
become lost from the surface flow regime. 

Under the Proposed Action, no direct adverse impacts to surface-water quality are likely. Runoff from 
disturbed areas on the tract would be captured in retention ponds, which do not release water into 
downstream receiving waters. Erosion of sediment from dispersed facilities and the relocation of KFO 
Route 116 would be controlled with silt fences and other sediment-control BMPs. These BMPs are 
more than 90% effective in capturing sediment when installed and maintained properly (Robichaud et 
al.). Therefore, most of the sediment and associated contaminants found in surface runoff from the tract 
would be contained, and would not pose any direct threat to surface waters.  

Indirect effects on water quality from the Proposed Action would result from the loss of 29 acre-feet of 
water to streams associated with diversion of surface-water runoff on the tract into retention ponds (see 
Table 4.16.2). This loss of water to the surface-water system would reduce flows in Robinson Creek 
and Kanab Creek, and thereby reduce the dilution of any pollutant (total phosphorus, suspended solids, 
nitrogen, or dissolved solids) downstream of the tract. This could increase the pollutant’s concentration 
in the surface-water system. However, reduced flow would also reduce instream erosion, and therefore 
could reduce sediment concentrations in the stream. The primary pollutant that could pose a concern to 
Kanab Creek is TDS, because current concentrations of TDS in surface water in and around the tract 

4-199 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 4 Environmental Impacts 
  4.16 Water Resources 

already exceed the standard of 1,200 mg/L identified by the State of Utah as protective of irrigation 
water. Water quality data in and around the tract indicate that TDS concentrations are highest under 
low-flow conditions. Mean TDS concentrations in groundwater in the Sink Valley Wash are 378 mg/L 
(maximum 623 mg/L); therefore, the use of groundwater for dust suppression would not lead to an 
increase in TDS concentrations in future surface runoff from the tract. Use of groundwaters or surface 
waters from other sources in the tract for dust suppression (which generally have appreciably higher 
TDS concentrations than do waters in Sink Valley) could lead to an increase in TDS concentrations in 
future surface runoff from the tract. In this case, salt-tolerant plants could be used for revegetation.  

Increases in solute concentrations of groundwaters and surface waters can occur when groundwaters 
and surface waters are allowed to interact with the Tropic Shale or sediments derived from the Tropic 
Shale (Petersen Hydrologic 2007). When appreciable contact and interaction between groundwaters 
and surface waters and the Tropic Shale does occur, increases in the concentrations of TDS (and also 
typically magnesium and sulfate concentrations) would be anticipated. The potential for such increases 
in the dissolved constituents of groundwaters and surface waters can be minimized through BMPs that 
limit the potential for such interactions. 

There are no perennial or intermittent surface-water drainages present in areas overlying or adjacent to the 
underground mining areas. Subsidence-related surface-water impacts in no-coal areas may include 
potential changes to surface drainage and deterioration of surface-water quality. Additionally, subsidence 
could cause fissures and pits or open cracks, which, if connected to aboveground streams, could lead to 
partial or complete loss of surface water (i.e., increased recharge to underlying strata) in surrounding 
areas. Aquifer pumping for underground mining could also interrupt groundwater flow to surface waters, 
leading to reduced stream flows.  

Although the future operator of proposed coal mining operations at the Aton Coal Tract is not known, the 
fact that some exceedances of UPDES effluent limits for total iron and total suspended sediments 
concentrations have occurred historically at the nearby Coal Hollow Mine suggests the possibility that 
such occurrences could occur in the future as a consequence of mining at the Alton Coal Tract. During the 
period of initial mine startup construction for the Coal Hollow Mine in December 2010, discharges of 
both surface runoff from the mine area and groundwater intercepted in the mine pit areas to Kanab Creek 
occurred in response to unusually intense precipitation events. According to permit files at DOGM 
(2013), at that time the region experienced the 10-year, 24-hour precipitation event, followed immediately 
by the 100-year, 24-hour precipitation event the following day.  

In response to these anomalous precipitation events, discharges of surface-water runoff occurred. In 
response to continued wetness in early 2011, water was discharged from the mine’s sedimentation ponds 
through the permitted UPDES discharge points. In the six UPDES discharge events that were monitored 
in 2011, the TDS concentrations of the mine discharge water ranged from 704 to 1,820 mg/L, averaging 
1,037 mg/L. The discharge rates at the UPDES discharge points during these events ranged from 1.3 to 15 
gpm, averaging 5.4 gpm. The discharges that occurred in 2011 consisted of both surface waters and 
groundwaters intercepted in the mine pit areas. During these 2011 discharge events, there were the 
following UPDES effluent limitation exceedances at the Coal Hollow Mine: 

• UPDES Serial No. 003 – 3/31/2011: total iron 1.6 mg/L; TSS 48 mg/L 
• UPDES Serial No. 005 – 11/30/2011: TSS 55 mg/L; 10/31/2011 TSS 35 mg/L 

Under more normal climatic conditions, discharges from the Coal Hollow Mine have been infrequent. 
The Coal Hollow Mine was designed to contain mine waters (and to use the water for mine operational 
uses such as dust suppression) such that discharge to the receiving waters would not usually be necessary. 
There have been no UPDES discharges from the mine operation since November 2011. The discharge of 
water from mining areas in the tract to surrounding waterways would be regulated through the UPDES 
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permitting process, which is administered by the Utah Division of Water Quality. Potential impacts to the 
hydrologic balance that could occur from mine water discharges are also regulated by DOGM.  

The EPA indicates that iron in water is not directly associated with adverse health effects (Petersen 
2014b). Accordingly, the EPA has not issued a primary drinking water standard for iron. However, 
because iron in water can be associated with undesirable tastes, odors, discoloration, or other aesthetic 
conditions, the EPA has issued a secondary maximum contaminant level (SMCL) for iron of 0.3 mg/L. 
The EPA does not enforce SMCLs, but they are used to assist public water utilities in managing their 
drinking water for aesthetic considerations. The State of Utah has also set forth a numeric surface-water 
quality standard in the Kanab Creek drainage for dissolved iron of 1,000 µg/L for the protection of 
aquatic wildlife (nongame fish and other aquatic wildlife). Although there is the potential for the 
discharge of mine waters containing iron through UPDES discharge points into the Kanab Creek 
drainage, the potential impact to downstream water users is low. Water flowing in a well-aerated stream 
with a near-neutral pH should not contain more than a few ppb of dissolved iron (Hem 1985). Under such 
conditions (which are generally present in streams throughout the tract and surrounding area), dissolved 
iron potentially entering a stream as mine water discharge would be converted to a solid precipitate that 
would settle from the stream. In the event that substantially elevated iron concentrations manifest in mine 
discharge waters in the tract (such that treatment of the water would be required to meet the applicable 
water quality effluent limitations), physical and chemical treatment processes would be available, which 
have been used successfully elsewhere in the Utah coal industry to remove iron from mine discharge 
waters. 

Generally, sediment entering storm water can degrade the quality of the water for drinking, wildlife use, 
and the land surrounding streams (Mid-America Regional Council 2014). During mining and reclamation 
activities, storm waters falling on disturbed areas (or areas naturally prone to erosion) can acquire 
elevated sediment concentrations. To minimize the potential for discharge of sediment into surrounding 
waterways, and in accordance with applicable state and federal rules and regulations, runoff occurring 
from precipitation or snowmelt events within a mine permit area would be treated using BMPs (see 
Section 4.16.8 below). 

Potential site-specific impacts to surface-water quantity, use, and quality for individual surface-water 
drainages are discussed below. 

Table 4.16.2. Water Resource Impacts under all Alternatives  

Disturbance Type Alternative A  
(No Action) 

Alternative B 
(Proposed Action) 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions) 

Alternative K1 
(Reduced Tract 

Acreage) 

Surface Water  

Acre-feet of surface-water runoff from 
pit disturbance and centralized facilities 
(annual) 

0 29 24 14 

Acre-feet of water loss from streams 
(annual) 

0 29 24 14 

Total miles of streams within 100 feet of 
transportation route 

0 13.8 13.8 13.8 

Total miles of perennial streams within 
100 feet of transportation route 

0 3 3 3 

Number of stream crossings 0 118 118 118 
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Table 4.16.2. Water Resource Impacts under all Alternatives  

Disturbance Type Alternative A  
(No Action) 

Alternative B 
(Proposed Action) 

Alternative C (Reduced 
Tract Acreage and 

Seasonal Restrictions) 

Alternative K1 
(Reduced Tract 

Acreage) 

Groundwater     

Acre-feet of groundwater lost for dust 
suppression (life of the mine) 

0 625 525 400 

Acre-feet of groundwater lost to 
evaporation (life of the mine) 

0 2,900 4,893 1,856 

Annual groundwater interception in 
mine pits in acre-feet (based on 
average historical inflow rate observed 
in Coal Hollow Mine pits of about 20 
gpm) 

0 32.3 32.3 32.3 

Wetlands, Riparian Areas, Floodplains, and Alluvial Valley Floors  

Acres of wetland removal 0 32.5 0.3 0.3 

Acres of riparian disturbance 0 11.0 10.1 11.4 

Acres of floodplain/AVF disturbance 0 8.0 7.4 9.0 

Acres subject to potential subsidence  0 613  
(+166 outside the tract) 

613  
(+166 outside the tract) 

613  
(+166 outside the tract) 

4.16.4.1.1 Kanab Creek 

4.16.4.1.1.1 Surface-water Quantity and Use  

The results of stream discharge measurements in Kanab Creek indicate that the creek does not gain 
appreciably as it flows across the tract (see Section 3.16.1.1.1), although discharges from Simpson 
Hollow Creek and Lower Robinson Creek contribute water to Kanab Creek when flows are present in 
these drainages. (Potential impacts to surface-water hydrology in these drainages are discussed below.) 
Kanab Creek usually gains flow as it crosses the irrigated agricultural areas in the private fee coal area 
immediately east of Block NW. The potential for mine-related activities to impact Kanab Creek surface-
water hydrology in this area would be evaluated during the permitting of these lands through the DOGM.  

In the Alton Coal Tract, the Kanab Creek stream channel is present only in the no-coal zone and 
consequently would not be directly disturbed by mine pit disturbances. As discussed in Section 4.16.4.1 
above, some decreases in surface-water flows in Kanab Creek would be anticipated as a result of local 
precipitation and snowmelt runoff waters being held in storm water retention ponds rather than running 
off to Kanab Creek. However, such impacts would likely be short term (while the sediment controls 
remain in place) and of relatively small magnitude (the disturbed area at any one time would be small 
relative to the total surface area of the Kanab Creek drainage). Because under existing conditions, there 
are no appreciable surface-water gains in Kanab Creek in the tract, and because Kanab Creek would not 
be directly impacted by the mine pit disturbance, the potential for appreciable diminution of flow rates in 
the drainage as a result of mine-related activities is low. 

Because most of the surface flows from the tract in Kanab and Robinson creeks are impounded in 
irrigation ponds or lost to stream channel infiltration downstream (Petersen Hydrologic 2007), indirect 
impacts resulting from any loss of surface waters would primarily affect downstream irrigators rather than 
instream flows. However, these ponds may be bypassed during infrequent high discharges of stream flow, 
and any depletion would somewhat decrease peak flows downstream in Kanab Creek.  
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Potential discharge of mine waters could result in increased flows to Kanab Creek. Discharges of mine 
waters to Kanab Creek would occur under a UPDES permit administered by the Utah Division of Water 
Quality. Potential impacts to the hydrologic regime associated with the discharge of mine waters would 
also be regulated by DOGM. Historically, discharges of mine water from the Coal Hollow Mine have 
been infrequent and of small magnitude (generally less than 15 gpm) (DOGM 2013a). The quantity of 
mine water that could be intercepted by the mine pits and subsequently discharged to Kanab Creek would 
be variable and related to the hydrogeologic conditions encountered in the various mining areas (Petersen 
Hydrologic 2007). 

4.16.4.1.1.2 Surface-water Quality 

Kanab Creek and its tributaries from the Arizona state line to the irrigation diversion at the confluence 
with Reservoir Canyon have recently been included on the Utah State 303(d) list of impaired waters based 
on exceedances of the 1,200-mg/L TDS standard for irrigation water use. Although the TDS 
concentrations of Kanab Creek waters are naturally degraded as the stream flows across the tract and 
adjacent area (see Section 3.16.1.1), significant impacts to water quality in Kanab Creek (including 
elevated TDS concentrations) resulting from mine-related activities in the tract are not anticipated. Mine 
pit disturbance would not occur in or adjacent to the Kanab Creek stream channel, which is present only 
in the no-coal zone within the tract. Runoff from disturbed areas adjacent to Kanab Creek would be captured 
in retention ponds (which do not release water into downstream receiving waters) or treated with silt fences 
and other sediment-control BMPs that would minimize the potential for sediments to enter the creek. 

As required by SMCRA, the currently operating Coal Hollow Mine (which operates on private fee coal 
adjacent to the tract) is designed to retain a 10-year 24-hour storm event to prevent discharge during such a 
storm event. In addition, several sediment retention ponds at the mine site have been enlarged to capture any 
runoff. Historically, discharges of mine waters through UPDES discharge points have been infrequent (no 
discharges of mine water have occurred since November 2011). It has been the experience at the Coal 
Hollow Mine that the largest inflows to the mine pits have occurred where saturated alluvial sediments have 
been intercepted by the mine pits. The combined sum of inflows from intercepted alluvial groundwater 
sources in the Coal Hollow Mine have generally been less than approximately 25 gpm at any one time. 
Groundwater inflows from the Tropic Shale have been minimal (generally less than 1 gpm) or absent in the 
mine pit areas (DOGM 2013a). Minor seepage from the Smirl Coal Zone also sometimes contributes small 
quantities of groundwater to the mine pits. Appreciable discharge from the underlying Dakota Formation 
has not been observed in the mine pit areas. In most mining areas within the Alton Coal Tract, appreciable 
regions with thick alluvial sediments are not present (see Map 3.10). Consequently, because mine pits in 
these areas would intersect primarily Tropic Shale bedrock in the overburden, groundwater inflows from the 
highwall into mine pits should be minor, minimizing the potential need to discharge water from the mine 
pits through the UPDES discharge points to Kanab Creek (or its tributaries). 

4.16.4.1.2 Simpson Hollow Creek 

4.16.4.1.2.1 Surface-water Quantity and Use  

Sustained surface-water flows in Simpson Hollow Creek are supported from seasonal snowmelt and 
precipitation runoff, from irrigation return flows from adjacent hay fields, and from groundwaters 
discharging from springs and seeps in the area. During periods of mining in this drainage, surface-water 
runoff from disturbed areas would be diverted and captured in storm water retention ponds. Because 
these waters would be retained and would not be discharged from the ponds, these waters would not 
enter into Simpson Hollow Creek, resulting in diminished flow rates. Runoff from undisturbed, 
upgradient areas would be routed in ditches around disturbed areas where the waters would 
subsequently discharge into Simpson Hollow Creek. Excavation of the mine pits in the upper East Fork 
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of Simpson Hollow Creek (within the coal zone) would remove the stream channel in that area. 
Obviously, during the period of active mining in that area, surface waters from this tributary would not 
flow into Simpson Hollow Creek. However, these impacts would be short lived, because after mining 
in the wash is completed and the land surface is reclaimed to the AOC, surface-water runoff to Simpson 
Hollow Creek would be restored to near pre-mining conditions. During active mining, the hydrologic 
connection between the watershed area upstream and downstream from the pits in the East Fork of 
Simpson Hollow Creek would be retained in a pipe or ditch around the pit areas. This would ensure that 
runoff from snowmelt and thunderstorms would not impact mining operations. Assuming that irrigation 
activities on the irrigated fields higher in the drainage are not interrupted during mining operations, 
irrigation return flows would continue to flow to Simpson Hollow Creek during and after mining 
operations. If mining activities in the Simpson Hollow Creek resulted in diminution of discharge rates 
at springs and seeps, this would result in decreased rates of discharge. However, significant impacts to 
spring discharge rates in this area are not considered likely. 

4.16.4.1.2.2 Surface-water Quality  

In the pre-mining condition, surface waters in Simpson Hollow Creek, which is a tributary to Kanab 
Creek, have TDS concentrations that consistently exceed the state irrigation standard (1,200 mg/L), and 
usually exceed the state stock watering standard (1,200 mg/L) (Petersen Hydrologic 2007). The average 
TDS concentrations measured at monitoring site SW-15 at the confluence with Kanab Creek in 2012 and 
2013 averaged 3,033 mg/L. 

The principal sources of water to Simpson Hollow Creek include 1) runoff of snowmelt and precipitation 
waters from the land surface within the tributary, 2) irrigation return flows (including surface runoff and 
shallow subsurface interflow runoff) from several large irrigated fields in the drainage area, and 3) 
groundwater discharge from a series of springs. During the period of mining, surface-water runoff in 
disturbed areas would be routed into storm water retention ponds and not discharged to the creek, 
reducing flows in the drainage during periods of snowmelt or intense precipitation. Because the snowmelt 
and precipitation water would likely be relatively low in TDS, the routing of these waters away from the 
drainage could result in higher TDS concentrations in the creek. This impact would be short lived because 
after mining and reclamation in the area are complete, precipitation and snowmelt waters would again 
flow to the stream. Assuming that irrigation in the upgradient fields continues during mining operations in 
the drainage at near-current rates, the runoff from these fields would continue to flow to Simpson Hollow 
Creek, resulting in no significant change in the contribution to TDS from agricultural runoff. Most of the 
springs in the Simpson Hollow Creek drainage occur in the no-coal zone. Consequently, the potential for 
impacts to these springs resulting from mining operations is low. However, if impacts to discharge rates 
at the springs and seeps occurred, the contributions of the impacted spring discharges to the surface-water 
flows in Simpson Hollow Creek would decrease. Because the TDS concentrations of springs in the 
Simpson Hollow Creek drainage are variable, this occurrence could result in either an increase or 
decrease in the TDS concentrations of surface waters in Simpson Hollow Creek, depending on which 
springs are impacted.  

4.16.4.1.3 Lower Robinson Creek 

4.16.4.1.3.1 Surface-water Quantity and Use 

Coal mining activities in the Lower Robinson Creek drainage could impact surface-water discharge rates 
in the creek. Surface-water runoff in disturbed areas would be routed into storm water retention ponds and 
not discharged to the creek, reducing flows in the drainage during periods of snowmelt or intense 
precipitation. However, because Lower Robinson Creek is ephemeral in the mining areas in the tract, and 
because water is only rarely present in these reaches of the creek, the magnitude of this potential impact 
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would be small. This impact would also be temporary because after mining and reclamation of the land 
are complete, surface-water drainage patterns would be restored to the approximate pre-mining condition, 
and surface-water runoff would again flow into the creek.  

The only persistent flow in Lower Robinson Creek is associated with alluvial groundwater seepage that 
enters the drainage topographically downstream from potential mining areas in the tract (Petersen 
Hydrologic 2007). Mine pits in upgradient areas could intercept the source(s) of the alluvial groundwater 
that seeps into the lower reaches of Lower Robinson Creek. Currently, surface-mining activities that have 
occurred adjacent to Lower Robinson Creek at the Coal Hollow Mine have not resulted in appreciably 
diminished flows at the alluvial groundwater seepage zone (DOGM 2013a).  

4.16.4.1.3.2 Surface-water Quality  

In the tract, potential mining locations are present 1) directly north of the existing Coal Hollow Mine 
workings and west of the Tropic Shale bedrock ridge, and 2) adjacent to the Coal Hollow Mine permit 
area east of the Tropic Shale bedrock ridge, including portions of upper Sink Valley (see Map 3.10). 
Where mining occurs west of the Tropic Shale bedrock ridge, it is anticipated that conditions would be 
generally similar to those encountered during mining on adjacent lands at the Coal Hollow Mine. The 
mine pits at the currently operating Coal Hollow Mine in adjacent lands west of the Tropic Shale bedrock 
ridge have encountered modest quantities of groundwater (generally less than approximately 25 gpm in 
the mine pits at any one time) where saturated alluvial sediments have been intercepted by the mine pits. 
Discharges of mine water to Lower Robinson Creek through the mine’s UPDES discharge locations have 
been infrequent and of relatively low volume. In the six UPDES discharge events to Lower Robinson 
Creek that were monitored in 2011, the TDS concentrations of the mine discharge water ranged from 704 
to 1,820 mg/L, averaging 1,037 mg/L. The discharge rates at the UPDES discharge points during these 
events ranged from 1.3 to 15 gpm, averaging 5.4 gpm. The discharges that occurred in 2011 consisted of 
both surface waters and groundwaters intercepted in the mine pit areas. There have been no UPDES 
discharges from the Coal Hollow Mine since November 2011, during which time dryer climatic 
conditions have generally prevailed in the region. 

The Smirl Coal Zone in the tract (in the Lower Robinson Creek drainage east of the Tropic Shale bedrock 
ridge) is present where overburden thickness exceeds 200 feet. If these areas are surface mined, 
considerable thicknesses of saturated alluvial sediments in Sink Valley could be intercepted in the mine 
pit highwalls, potentially resulting in large groundwater inflows into the mine pits. Such large inflows of 
alluvial groundwater could result in the need to discharge considerable quantities of the intercepted 
alluvial groundwater through the mine’s UPDES discharge permit (DOGM 2013a) (Chapter 7 of Coal 
Hollow Mine MRP). TDS concentrations of alluvial groundwaters in Sink Valley are generally good (< 
500 mg/L TDS) and supportive of use for both irrigation and stock watering (DOGM 2013b). The 
discharge of intercepted alluvial groundwater of this quality to Lower Robinson Creek through UPDES 
discharge points would not risk causing increases to surface-water TDS in Lower Robinson Creek that 
would limit its potential use for irrigation or stock watering.  

In potential thick-overburden mining areas further north in Block C, alluvial sediments that could support 
alluvial groundwater systems are much less prevalent (see Map 3.10), and potential recharge for these 
less-extensive alluvial sediments is generally lacking (as evidenced by the dry hillside, lack of springs, 
and lack of major surface-water drainages in adjacent upgradient areas). In these mining areas, the 
potential for the interception of appreciable saturated alluvial sediments in the mine pits is likely 
considerably lower than it is in the Sink Valley area.  

4-205 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 4 Environmental Impacts 
  4.16 Water Resources 

If areas of the tract in the Lower Robinson Creek drainage east of the Tropic Shale bedrock ridge (with 
overburden thicknesses exceeding 200 feet) are mined using underground-mining techniques, overlying 
alluvial groundwater systems would likely not be impacted. This is because the presence of soft, low-
permeability Tropic Shale bedrock would hydraulically isolate the overlying alluvial groundwaters from 
the underlying Smirl Coal Zone that lies directly beneath the Tropic Shale. Consequently, discharges of 
considerable quantities of mine water from the underground workings in these areas would not be 
anticipated, and thus no significant impacts to water quality in Lower Robinson Creek would be 
anticipated. 

4.16.4.1.4 Ephemeral Washes 

4.16.4.1.4.1 Surface-water Quantity and Use 

Surface waters are only present in the ephemeral washes in direct response to snowmelt and intense 
precipitation events. As the land surface in the watershed of an ephemeral wash is disturbed, snowmelt 
and precipitation runoff waters that would previously have flowed into the ephemeral wash would be 
routed to storm water retention ponds and not discharged, resulting in diminished flow rates in that wash. 
This impact would be short lived, however, because once mining and reclamation of the land in the 
drainage are complete and the surface drainage restored to approximate pre-mining conditions, surface 
waters would again report to the ephemeral wash. 

4.16.4.1.4.2 Surface-water Quality 

Ephemeral washes in the tract are commonly deeply incised and unstable in their current configurations 
(Petersen Hydrologic 2007). Because of these conditions, appreciable erosion of the ephemeral washes 
and accompanying sediment transport occur during high-discharge events, resulting in elevated TSS 
concentrations. Interactions with soluble minerals present in these sediments commonly result in 
increased TDS concentrations (Petersen Hydrologic 2013). Where surface mining locations intersect the 
ephemeral wash locations, the washes would be excavated by the mine pits. During reclamation of these 
areas, the washes would be restored to conditions that would likely be at least as stable as the pre-mining 
condition. Consequently, significant detrimental impacts to water quality in the ephemeral washes 
(relative to current conditions) would likely not occur. 

4.16.4.1.5 Drainage Conditions  

4.16.4.1.5.1 Kanab Creek 

All of the reaches of Kanab Creek in the tract are in the no-coal zone. Further, there are no potential 
mining areas within the 100-foot buffer zone for Kanab Creek. Centralized and dispersed facilities would 
not be constructed in the DOGM-required 100-foot perennial stream buffer zone for Kanab Creek. Any 
required stream crossings on Kanab Creek would be constructed in accordance with applicable federal 
and state regulations, which would minimize the potential for impacts to the Kanab Creek stream channel. 
Accordingly, no appreciable mine-related impacts to the PFC of Kanab Creek in the tract relative to its 
current condition would be anticipated.  

4.16.4.1.5.2 Simpson Hollow Creek 

With the exception of portions of the East Fork of Simpson Hollow Creek and the West Fork of Simpson 
Hollow Creek, the rest of the Simpson Hollow Creek stream channel in the tract is in the no-coal zone and 
is also outside the limit of pit disturbance. Thus, disturbance of the Simpson Hollow Creek stream 
channel in these areas by mine pit disturbance would not occur. Those reaches of the East Fork of 
Simpson Hollow Creek in the coal zone in Block NW would be disturbed by mine-related activities, 
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including the excavation of the mine pits. During mine reclamation activities, if the stream is 
reconstructed with a properly sized and designed channel, the reconstructed channel could result in a 
channel that is at least as stable as the existing channel, minimizing the potential for increased sediment 
transport during high flows. The stream reconstruction would establish a functional stream channel, 
floodplain, and site-appropriate stabilizing riparian vegetation. Any required stream crossings would be 
constructed in accordance with applicable federal and state regulations, which would minimize the 
potential for impacts to the PFC of the stream channel. Accordingly, no appreciable mine-related impacts 
to the PFC of Simpson Hollow Creek in the tract relative to its current condition would be anticipated.  

4.16.4.1.5.3 Lower Robinson Creek 

Under the Proposed Action, approximately 0.49 mile of Robinson Creek would be relocated from the 
tract and diverted into a new human-made channel that is constructed with a bioengineered approach 
similar to those developed by NRCS and others (Federal Interagency Stream Restoration Workgroup 
2001) (see Table 4.16.1). The stream reconstruction would establish a functional stream channel, 
floodplain, and site-appropriate stabilizing riparian vegetation. Ordinarily, the rerouting of a creek would 
have direct and indirect impacts to stream function and water quality. However, because Robinson 
Creek is currently ranked as “Functional – At Risk,” if the stream is rerouted through a properly sized 
and designed channel, relocation could result in a more stable channel in many areas and therefore less 
sediment transport during high flows. Nonetheless, where streamside vegetation is removed or where 
the new channel has less shading, increases in water temperature would occur. This impact would be 
limited to the lower section of Robinson Creek, because the upper section of Robinson Creek (above 
the seepage area) is dry most of the time (Petersen Hydrologic 2007). This impact would be minimal 
during high-flow periods due to the relatively low residence time of the swiftly moving water. The 
thermal impact could be mitigated through planting riparian vegetation and using materials that mimic 
a natural stream channel on the rerouted channel. Removal of vegetation would also reduce stream 
stability locally because there would no longer be root material to hold streambanks in place. 

The relocation of the channel would require a State of Utah Stream Alteration Permit and a CWA Section 
404 Permit administered by the Department of the Army. Compensatory mitigation for loss of waters of 
the U.S., sediment controls, and other mitigation would likely be required under these permits. Any loss of 
channel function remaining after this mitigation would be long term. However, due to the Functional – At 
Risk status of the stream channel, the level of function could be maintained or improved during temporary 
relocation or reclamation, particularly with respect to erosion and downstream sedimentation. The design 
and construction of the relocated channel would be performed under the direction of DOGM, the USACE, 
and the BLM to optimize the performance of the relocated channel.  

4.16.4.1.5.4 Ephemeral Washes 

In their current configurations, many of the ephemeral washes in the tract have stream channels that are 
deeply incised and prone to appreciable erosion during high-discharge events (Petersen Hydrologic 
2007). Under the Proposed Action, ephemeral washes would be intercepted by the excavated mine pit 
areas. During mine reclamation activities, if the ephemeral washes are reconstructed with properly 
sized and designed channels, the reconstructed channels could result in channels that are as stable as the 
existing channels, minimizing the potential for increased sediment transport during high flows. 
Reconstructed washes would need both horizontal and vertical (streambed/gradient controls) 
stabilization measures to ensure that erosion is not accelerated. Any required crossings of the 
ephemeral washes would be constructed in accordance with applicable federal and state regulations, 
which would minimize the potential for impacts to the PFC of the stream channels. Accordingly, no 
appreciable mine-related impacts to the PFC of the ephemeral washes in the tract relative to current 
condition would be anticipated.  
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4.16.4.2 GROUNDWATER  

Under the Proposed Action, adverse short-term impacts to groundwater hydrology would occur from 
groundwater pumping for dust suppression. Groundwater pooled in mining pits could also be used for 
dust suppression. Water supplies needed for dust suppression are assumed to originate as groundwater. 
Assuming all the water used for dust suppression is lost to evaporation, the loss of groundwater would be 
25 acre-feet per year. Over the approximate 25-year projected life of the mine under this alternative, 625 
acre-feet of groundwater would be lost (625 acre-feet more than would be lost under the No Action 
Alternative; see Table 4.16.2). Assuming no groundwater recharge, this equates to approximately 6% of 
the first-order approximation of the groundwater resources available (10,000 acre-feet) in the zone from 
which groundwater resources would be extracted (Petersen 2010).  

As described in Section 3.16.2, an attempt was made in the early 1960s to produce groundwater for 
industrial use from deep, large-diameter wells screened in the Navajo Sandstone in the tract. The wells 
did not produce sufficient quantities of groundwater for the attempt to be considered even remotely 
successful (Doelling et al. 1972). Accordingly, it is considered unlikely that groundwater from the Navajo 
Sandstone would be used for mining purposes in the tract. Therefore, an analysis of potential impacts 
resulting from pumping of deep groundwater resources is not provided here. As with any surface mining 
operation, groundwater systems in mine pit areas would obviously be directly impacted from the 
excavation of the mine pits. Because aquifer systems are generally not present in the Tropic Shale 
bedrock that overlies the coal zone in the tract (Petersen Hydrologic 2007), impacts of this nature would 
generally be limited to groundwater systems present in saturated alluvial sediments (which are of limited 
extent within most of the tract).  

Groundwater could be affected by mine-generated subsidence in underground mining areas through 
changes to groundwater levels, flow, and quality. Because mining produces voids in the strata, these voids 
induce groundwater movement from the surrounding saturated rock, leading to nearby rock dewatering 
while water accumulation occurs in the voids. This water movement is often accompanied by rock 
fracturing or movement, which can change how water moves through the rock, leading to changes in 
groundwater level, storage capacity, flow direction, and chemistry (Society for Mining 1992). Other 
potential hydrological impacts from underground mining include changes to the permeability of rock 
units, creation of fresh rock surfaces, and water flow between previously unconnected units or between 
surface and groundwater, leading to decreased evapotranspiration in those areas (Marcus 1997). 

The bedrock overburden in the underground mining area in the northeast portion of the tract in Block C 
consists entirely of Tropic Shale (see Map 3.10), which is known to have poor water-transmitting 
properties (Section 3.16.2). Along the eastern edge of Block C, the Tropic Shale bedrock is capped by a 
veneer of landslide deposits reported to range from a few feet to 100 feet or more. Alluvial sediments are 
also present in and near existing drainages (Tilton 2001). No springs or seeps with measurable discharge 
have been identified in the underground mining area in Block C (Frontier Corporation USA 2012).  

In the absence of appreciable groundwater or surface-water resources in the area, there is no significant 
potential for the underground mining activities to impact important overlying groundwater or surface-
water resources. Because of the presence of thick sequences of low-permeability Tropic Shale bedrock in 
potential underground mining areas, the potential for the downward migration of recharge waters from the 
land surface through the Tropic Shale to underlying strata is considered low. Because of the lenticular, 
discontinuous nature of permeable and impermeable strata in the Dakota Formation, the ability for lateral 
migration of groundwater for appreciable distances is also considered low (Petersen Hydrologic 2007). 
Consequently, it is considered unlikely that appreciable groundwater systems would be present in Dakota 
Formation bedrock beneath the mine coal zone in potential underground mining areas. 
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Based on estimates provided by Petersen (Petersen 2010), approximately 10,000 acre-feet of groundwater 
are held in storage in the Sink Valley alluvial groundwater system. Groundwater from the Sink Valley 
alluvial system could be extracted for use in mining operations on the tract. This is a first-order 
approximation of the available alluvial groundwater resource in Sink Valley that is based on conservative 
assumptions, including 1) an aerial extent of approximately 1.5 square miles, 2) an average saturated 
thickness of approximately 45 feet, and 3) an average effective porosity of approximately 0.25. Although 
tritium and radiocarbon dating of the alluvial groundwaters in Sink Valley indicate modern (post-1951) 
recharge (Petersen Hydrologic 2007), the rate at which recharge to the alluvial groundwater system 
occurs has not been determined.  

Extraction of the coal resource would remove any water associated with the mined coal zone itself, 
including any groundwater present in pore spaces of the coal zone as well as the inherent moisture of the 
coal itself. Based on the experience at the existing Coal Hollow Mine, where only minor quantities of 
groundwater have been encountered in the mined coal zone, it is considered likely that only similarly 
small quantities of groundwater would be removed from the pore spaces in the coal zone during mining 
operations. The inherent moisture bound to the coal deposits would, of necessity, be removed with the 
coal during mining operations. With an average projected annual coal production of 2 million tons, the 
loss of moisture from coal would be 209 acre-feet per year. Most or all of this moisture is physically or 
chemically bound to the coal itself, and as such, it does not constitute a groundwater resource. Because 
the inherent coal moisture does not substantively contribute to groundwater or surface-water systems in 
the area, the extraction of the coal’s inherent moisture would not result in any significant impact to the 
hydrologic balance. 

A portion of groundwater pooled in mining pits that is not removed for dust suppression would be lost to 
evaporation and would represent a groundwater loss. Under the Proposed Action, up to 40 acres of 
groundwater would be exposed to evaporation at any one time. The average annual evaporation from 
standing water in the tract is approximately 35 inches (based on evaporation data available for Bryce 
Canyon National Park from 1971 to 1978). Therefore, the loss of groundwater from mining pits due to 
evaporation would be up to 116 acre-feet per year. Under this alternative, over the life of the mine, the 
total loss of groundwater due to evaporation from mining pits would be up to 2,900 acre-feet (2,900 acre-
feet more than under the No Action Alternative; see Table 4.16.2). This estimate assumes that there 
would be one open pit (approximately 40 total acres) for the life of the mine. However, there would be 
one open pit only for the surface mining portion of the total mine life. For the underground mining 
portion of the mine life, there would not be any open pits and therefore no exposed groundwater as a 
result of mining. However, some groundwater would still be lost as a result of groundwater evaporation 
through underground mine openings. 

Assuming that future water use rates for mining operations in the tract are similar to those currently being 
used at the existing Coal Hollow Mine, it would be anticipated that the use rate would not exceed 
approximately 25 acre-feet per year. If the source of this water is the Sink Valley alluvial groundwater 
system, this would represent approximately ¼ of 1% of the 10,000 acre-feet in storage per year. Because 
the rate of recharge to the alluvial groundwater system is not known, it is not known whether the long-
term extraction of 25 acre-feet per year (equal to a continuous extraction rate of 15.5 gpm) would result in 
significant depletion of the alluvial groundwater storage in Sink Valley. However, based on the relatively 
small well production rates proposed, this seems unlikely.  

The actual source(s) of water that would be used during mining operations at the tract would be 
determined by the eventual successful bidder for the Alton Coal Tract. Any appropriations of water for 
such use would be controlled by the Utah Division of Water Rights. Impacts to the hydrologic balance 
that could result from the use of the designated water source(s) would be evaluated and regulated during 
the mine permitting process by DOGM. As indicated previously, no appreciable aquifer systems are 
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believed to be present in the Tropic Shale bedrock in the tract. Thus, because of the absence of aquifers in 
the Tropic Shale, significant mine-related impacts to groundwater systems in that geologic formation 
would not be expected. Due to the poor groundwater-transmitting properties of the Dakota Formation 
(Petersen Hydrologic 2007), it is assumed that no degradation to deeper aquifers would occur. 

The town of Alton holds State of Utah–appropriated water rights for municipal use. The water sources 
associated with these water rights include Birch Springs, located in Birch Canyon approximately 2.5 
miles north of the tract; Seegmiller Springs, located more than 2 miles northeast of the tract; and a 
groundwater well approximately 0.8 mile north of the tract. Birch Springs discharges from the Brian Head 
Formation in upland areas that are isolated from the tract by the Sevier fault zone (see Section 3.6.3). 
Seegmiller Springs discharges from hillsides near the base of the Straight Cliffs Formation in the Kanab 
Creek valley. Because of the appreciable distances of these springs from the tract, and because these 
springs discharge from strata that are not present in the tract, water quality and water quantity at these 
springs should not be impacted by the mine-related activities in the tract. The alluvial well is reported to 
be 100 feet deep and screened in alluvial gravels situated near Kanab Creek (Utah Division of Water 
Rights 2014). Because the well is a considerable distance upgradient from the tract, and because mining 
within the Kanab Creek alluvium near the well is not proposed, the potential for impacts to water quantity 
or water quality at this well would be considered low. There are also no stock-watering wells in the tract, 
thus, none would be affected. 

Due to the appreciable distances between springs used by the town of Alton and the tract, and because 
these springs discharge from strata that are not present in the tract, water quality and water quantity at 
these springs should not be impacted by the Proposed Action. The town of Alton’s alluvial water well is 
reported to be 100 feet deep and screened in the alluvial sediments associated with Kanab Creek (Utah 
Division of Water Rights 2014). Because the well is a considerable distance upgradient from the tract, and 
because mining in the Kanab Creek alluvium near the well is not proposed, the potential for impacts to 
water quantity or water quality at this well would be considered very unlikely. 

Based on laboratory analysis of samples collected in the Alton area but not directly in the tract, acid-
forming and toxic-forming materials that could result in the contamination of groundwater supplies in 
the tract are generally not present (Petersen Hydrologic 2007). As part of the permitting process, 
DOGM requires permittees to pre-sample overburden for acid-forming and toxic-forming substances. 
In the event that either of these is discovered, the permittee would be required to develop a plan to treat 
these substances to minimize or eliminate impacts to groundwater quality.  

Discussions of the potential for impacts to groundwater occurrence, use, hydrology, and quality in 
individual portions of the tract are presented in the subsections below. 

4.16.4.2.1 Block C 

4.16.4.2.1.1 Groundwater Occurrence, Use, and Hydrology  

Shallow alluvial groundwater systems in Block C are likely recharged primarily by mountain front 
recharge mechanisms along the western flanks of the Paunsaugunt Plateau. In the southern portion of 
Block C (near Lower Robinson Creek), the primary recharge areas are in areas that are laterally removed 
and topographically upgradient of the tract (Petersen Hydrologic 2007). Therefore, no adverse impacts to 
groundwater quantity would be expected to occur in these areas from reduced recharge associated with 
the Proposed Action. In the central and northern portions of Block C, the primary mountain front recharge 
areas for shallow alluvial groundwater systems are in the tract along the eastern edge of Block C. Surface 
mining in these areas could disrupt the recharge to downgradient alluvial groundwater systems. Natural 
discharges from the alluvial groundwater systems in Block C are limited to a single seep (SP-39, which 
discharges at 0.05 gpm or less) and an alluvial groundwater seepage zone in the lower reaches of Lower 
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Robinson Creek (which commonly discharges at approximately 7 gpm or less). No springs, seeps, or 
perennial or intermittent stream reaches (other than Kanab Creek) have been identified in the central and 
northern portions of Block C (Frontier Corporation USA 2012). Where shallow alluvial groundwater 
systems are present in alluvial sediments in proposed mining areas, these systems would obviously be 
directly impacted as a result of the excavation of the alluvial sediments by the mine pits. However, other 
than SP-39 and the Lower Robinson Creek alluvial groundwater seepage zone, no springs or perennial or 
intermittent stream reaches or other natural expressions of groundwater discharge have been identified in 
the area. Therefore, the potential for impacts to groundwater resources is not appreciable. Based on 
stream gain/loss studies performed in Kanab Creek during low-flow conditions (see Figure 3.16.4), there 
is apparently no appreciable baseflow contribution to flows in Kanab Creek derived from the Block C 
area (other than the minor seepage sometimes present in Lower Robinson Creek). Accordingly, potential 
interception of upgradient alluvial groundwater systems in Block C would not result in significant adverse 
impacts to water quantity in Kanab Creek. 

4.16.4.2.1.2 Groundwater Quality 

Natural discharges from the alluvial groundwater systems in Block C are limited to a single seep (SP-39, 
which discharges at 0.05 gpm or less) and an alluvial groundwater seepage zone in the lower reaches of 
Lower Robinson Creek (which commonly discharges at approximately 7 gpm or less). No springs, seeps, 
or perennial or intermittent stream reaches (other than Kanab Creek) have been identified in the central 
and northern portions of Block C (Frontier Corporation USA 2012). Other than the alluvial seepage in 
Lower Robinson Creek, there is no identified groundwater-derived contribution to the baseflow in Kanab 
Creek from the Block C area (Section 3.16.2.1.1). Potential mechanisms by which significant impacts to 
the quality of groundwater resources would be likely have not been identified in Block C. Accordingly; 
impacts to groundwater quality are not anticipated.  

4.16.4.2.2 Block NW 

4.16.4.2.2.1 Groundwater Occurrence, Use, and Hydrology 

Of the eight springs/seeps monitored in and immediately adjacent to Block NW, all but one (Seep 4) 
discharge from the no-coal zone. Consequently, the discharge areas for these springs/seeps would not be 
from mining operations in Block NW. The precise groundwater flow paths that convey the groundwater 
from recharge areas to the spring locations are not known. Consequently, it is not known whether mining 
in surrounding areas in Block NW could intercept these groundwater flow paths. If the groundwater flow 
paths are intercepted, diminished discharge rates at the springs would be anticipated. However, because of 
the presence of the low-permeability Tropic Shale bedrock that overlies the coal zone in potential mining 
areas, the potential for vertical recharge to deeper groundwater systems through this formation is 
considered minimal. Consequently, it is unlikely that the primary recharge areas for these springs would 
occur in potential mine pits disturbance areas within the coal zone. Thus, the potential for mining 
operations in Block NW to adversely impact flow rates at these springs is low.  

Further investigation of the recharge areas, groundwater flow paths, and discharge mechanisms for these 
springs would be performed as part of the mine permitting process through DOGM. Seep 2 is a minor 
seepage area in the Smirl Coal Zone a short distance below adjacent irrigated agricultural fields in Block 
NW (see Map 3.17). This seep discharges at low rates (< 0.25 gpm) with high TDS concentrations (> 
12,000 mg/L) from shallow, weathered Tropic Shale–derived sediments and soils. Because this seep is in 
the Smirl Coal Zone, the seep could be intercepted by the mine pits during mining in Block NW. 

Although springs, seeps, wetlands, and flowing stream reaches are present in the western three-quarters of 
Block NW, such features are mostly absent in the eastern quarter of Block NW. In the eastern quadrant of 
Block NW, Tropic Shale bedrock or a thin veneer of alluvial sediments is present at the land surface. 
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4.16.4.2.2.2 Groundwater Quality 

Most springs and seeps in Block NW discharge from the no-coal zone and consequently would not be 
directly disturbed by mining activities. Because of the low potential for appreciable groundwater flow 
through the Tropic Shale bedrock, it is unlikely that groundwater recharge or flow path areas would be 
intercepted by surface-mining operations in the Smirl Coal Zone. Consequently, because it is unlikely that 
either the primary groundwater recharge areas or the discharge locations would be disturbed by mining 
operations, the potential for significant impacts to the quality of groundwater in Block NW is low. 

4.16.4.2.3 Blocks CWN and CWS 

4.16.4.2.3.1 Groundwater Occurrence, Use, and Hydrology 

No springs with visible or measurable discharge have been identified in Block CWS. A single seepage 
area (SP-41) is present in the no-coal zone adjacent to Block CWS. Measurable discharge from SP-41 has 
not been observed. Similarly, a single seep (Seep 1) has been identified adjacent to Block CWN in the no-
coal zone. Measurable discharge at Seep 1 has not been observed, although stagnant puddles are usually 
present. No perennial or intermittent stream reaches have been identified in either Blocks CWN or CWS. 
The Alton Mine, which was first operated in the 1960s in Block CWS (and has since been reclaimed), 
was noted as being a dry mine (Doelling et al. 1972). Because there are no appreciable groundwater or 
surface-water resources in Blocks CWN and CWS, there is no potential for significant impacts to 
groundwater or surface-water discharge rates as a result of the Proposed Action. 

4.16.4.2.3.2 Groundwater Quality 

There are no appreciable groundwater resources identified in Blocks CWN and CWS. Accordingly, there 
are no anticipated water-quality impacts to groundwater resources. 

4.16.4.2.4 Blocks S and Sa 

4.16.4.2.4.1 Groundwater Occurrence, Use, and Hydrology 

Only one spring has been identified in Blocks S and Sa. SP-38 seeps from weathered clayey sediments in 
the no-coal zone in Block Sa (see Map 3.17). Measureable discharge from SP-38 is rarely present, and 
when present is typically less than 1 gpm (Petersen Hydrologic 2013). The quality of the groundwater 
monitored at SP-38 when it is present (usually in small stagnant pools) has ranged from 4,400 to 14,900 
mg/L TDS, limiting its potential for use for irrigation or stock watering. There are no perennial or 
intermittent stream reaches in Blocks S or Sa. Because there are no appreciable groundwater resources in 
Blocks S and Sa, the potential for adverse impacts to groundwater discharge rates within these blocks as a 
result of the Proposed Action is low. 

An additional seep (SP-27) discharges from private lands near the border between the private lands and 
the Block S and Sa area (see Map 3.17). Discharge from SP-27 has only rarely been observed, and the 
spring area is usually dry (Petersen Hydrologic 2013). On the two occasions when sufficient discharge 
was present at SP-27 to collect a groundwater sample, the TDS concentrations of the water ranged from 
3,780 to 6,550 mg/L, which limits its potential use for stock watering or irrigation purposes. Mining 
associated with the Proposed Action would intercept the seep area with the mine pits. Additional springs 
and seeps have been identified in alluvial groundwater systems on private lands in Sink Valley east of 
Blocks S and Sa (Petersen Hydrologic 2007). The potential for discharge rates from these springs to be 
impacted by nearby coal mining operations at the existing Coal Hollow Mine has been previously 
evaluated in conjunction with mine permitting activities at the Coal Hollow Mine (DOGM 2013a).  
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4.16.4.2.4.2 Groundwater Quality 

No appreciable or developable groundwater resources are known to be present in Blocks S and Sa. With 
the exceptions of SP-38 (with measured TDS concentrations ranging from 4,400 to 14,900 mg/L, and 
discharge rates of less than 1 gpm) and SP-27 (with measured TDS concentrations ranging from 3,780 to 
6,550 mg/L, and discharge rates of less than 1 gpm), no appreciable groundwater discharge (as expressed 
by springs or seeps) has been observed in Blocks S and Sa. Because of the general lack of groundwaters 
and the poor water quality of the two seeps, there is expected to be no appreciable risk of impacting the 
quality of groundwater resources within Blocks S and Sa. 

4.16.4.3 WETLANDS, RIPARIAN AREAS, FLOODPLAINS, AND ALLUVIAL VALLEY 
FLOORS  

Under the Proposed Action, approximately 32.5 acres of wetlands in the tract identified in a 2012 
delineation report would be removed from surface-mining operations, compared to none under the No 
Action Alternative (see Table 4.16.2) (Frontier Corporation USA 2012). This is approximately 60% of the 
total 54.0 acres of wetlands in the tract. Approximately 30.0 acres (92.3%) of the 32.5 acres of wetlands 
removed are irrigated wet meadow habitat type in Block NW. Approximately 2.4 acres (7.4%) of the 32.5 
acres of wetlands removed are riparian wet meadow habitat type in Block NW. Approximately 0.1 acre of 
riparian wet meadow habitat type would be impacted from the relocation of KFO Route 116 under the 
Proposed Action. In the short term, the functions performed by these wetlands would be lost with the 
removal of the wetland areas. Riparian wet meadow areas tend to be heavily grazed. Spring runoff, 
surface drainage, and a seasonally high water table appear to be the main sources of hydrology for these 
wetlands. Irrigated wet meadow areas are slope wetlands found in association with drainage coming off 
irrigated alfalfa fields in Block NW. Irrigation return flows, natural surface drainage, and a seasonally 
high water table appear to be the main sources of hydrology for these wetlands. Mixed riparian, scrub-
shrub/wet meadow areas were identified along the south reach of Kanab Creek. Seasonal flooding and 
near-surface groundwater associated with the alluvial aquifer appear to be the main sources of hydrology 
for these wetlands. Reclamation would partially or fully restore the wetland functions lost; however, the 
precise pre-mining structure, extent, and character of the wetlands would be permanently altered. 
Assuming these wetlands are jurisdictional, the successful bidder would be required to complete a 
functional assessment and mitigate wetland impacts in accordance with guidance and directives provided 
by USACE during the CWA Section 404 permitting process. 

Under the Proposed Action, total disturbance to riparian areas would be 11.0 acres (see Table 4.16.2). 
Of this total, 3.8 acres of disturbance would result from surface mining. Direct impacts from the 
relocation of KFO Route 116 would be from the removal of 0.5 acre of riparian area. Assuming that 
impacts from dispersed facilities (160 acres) are proportional to the acreage of riparian areas present in 
the no-coal zone (where all dispersed facilities are assumed to be located), approximately 6.7 acres of 
riparian area would be lost from the construction of these facilities. Under the Proposed Action, the 
total disturbance to riparian areas of 11.0 acres would be 11.0 acres more disturbance than under the No 
Action Alternative. The impacts from disturbance or removal of riparian areas would depend on the 
quality of the existing habitat and the reclamation that followed the disturbance. Impacts could include 
loss of native vegetation, loss of wildlife habitat, destabilization of the associated streambanks, loss of 
habitat for fish and other aquatic life, lowering of the water table, and erosion. 

Under the Proposed Action, all floodplains/terraces (57 acres) and probable AVFs (57 acres) present on 
the tract occur in the no-coal zone. Though these acreagese would not be directly impacted from pit 
disturbance, direct impacts would result from construction of dispersed facilities and relocation of KFO 
Route 116. The floodplains/AVFs make up approximately 5.0% of the total no-coal zone area available 
for dispersed facilities (1,131 acres) under the Proposed Action. Assuming that impacts from dispersed 
facilities (160 acres) are proportional to the acreage of floodplains/AVFs present in the no-coal zone, 
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approximately 8 acres of floodplains/AVFs could be impacted under the Proposed Action (8 acres more 
disturbance of floodplains/AVFs areas than under the No Action Alternative; see Table 4.16.2). 
Approximately 60,565 linear feet of ephemeral and intermittent drainages are within the surface mining 
areas of the coal zone associated with this alternative. Approximately 17,102 linear feet of perennial 
(including 96 linear feet of Kanab Creek), intermittent, and ephemeral drainages are within the 
underground mining area. In surface mining areas, any riparian and floodplain character would be lost for 
the duration of mining. Post-mining restoration of drainages and related success criteria would be 
determined during the DOGM permitting process in these areas. In the absence of appreciable 
groundwater or surface-water resources in the area, there is no significant potential for the underground 
mining activities to impact important overlying surface-water resources.  

The requirements to protect AVFs refer to protecting the essential hydrologic function of AVFs as they 
relate to the ability to conduct farming at the AVF. In the six areas delineated as probable AVFs 
(including the 8 acres that would be impacted under the Proposed Action), the essential hydrologic 
function is related to the ability of the land to be irrigated using surface water sourced from either Kanab 
Creek or Sink Valley Wash. Groundwater availability is not a significant factor in the essential hydrologic 
functions of any these probable AVFs (there is no groundwater-derived baseflow component of discharge 
in Sink Valley Wash that flows to the probable AVF in lower Sink Valley Wash) (Petersen Hydrologic 
2008). Accordingly, the only reasonably plausible way that the essential hydrologic functions of these 
AVFs could be impacted would be if impacts to water quantity or water quality in Kanab Creek or lower 
Sink Valley Wash were to occur (these are discussed above). Because the probable AVFs are in no-coal 
areas, and thus would not be mined, the physical capability of the land to be irrigated would not be 
impacted outside of the construction of dispersed facilities and relocation of KFO Route 116 in these 
areas (approximately 207 acres, and no more than 57 acres, which is the total area of probable AVFs in 
the tract). Development of floodplains would result in the loss of their functions and values in these areas 
(approximately 8 acres; see Table 4.16.2). Floodplain functions that could be lost include flood storage 
and attenuation, riparian habitat (described above), groundwater recharge, water filtration, and erosion 
prevention.  

4.16.5 Alternative C: Reduced Tract Acreage and Seasonal 
Restrictions 

Under Alternative C, the tract would be modified to exclude Block NW (see Map 2.2). Further, certain 
mining activities in the tract’s southern portion (Block S) would be subject to seasonal restrictions to 
reduce impacts to the local sage-grouse population. Under Alternative C, the modified tract would be 
offered for lease at a sealed-bid, competitive lease sale, subject to standard and special lease stipulations 
developed for the tract. The boundaries of the modified tract would be reasonably consistent with the 
configuration shown in Map 2.2.  

Approximately 1,662 acres of surface disturbance would occur in the Alton Coal Tract under 
Alternative C (see Table 4.16.1). As under the Proposed Action, underground mining would occur on 
613 acres of land in the tract under Alternative C. 

4.16.5.1 SURFACE WATER  

Impacts to surface-water quantity under Alternative C would be of the same nature as those under the 
Proposed Action, but would be of lesser magnitude. Under this alternative, 1,490 acres of the tract would 
be disturbed by surface mining and the construction of centralized facilities (1,490 acres more than would 
be disturbed under the No Action Alternative). Runoff from 1,490 acres (1.3% of the area draining to the 
USGS gauge) would be diverted and captured in storm water retention ponds to reduce the amount of 
eroded sediments discharged to downstream water bodies such as Kanab Creek and Robinson Creek. 
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Under Alternative C, approximately 24 acre-feet of water would be captured from disturbed areas (24 
more acre-feet than under the No Action Alternative; see Table 4.16.2). Areas where runoff would not be 
captured (the road relocation ROW and dispersed facilities) would be treated through the use of silt 
fencing, check dams (e.g., straw bales), or other BMPs that slow runoff and allow sediments to settle. As 
discussed for the Proposed Action, this water would be removed from the surface-water system due to 
infiltration and evaporation. 

Impacts to surface-water quality under Alternative C would be of the same nature as those under the 
Proposed Action, but would be of a lesser magnitude. Under Alternative C, approximately 24 acre-feet 
of water would be captured from disturbed areas (see Table 4.16.2). This quantity of water would no 
longer reach receiving waters downstream, resulting in reduced dilution and therefore a potential 
increase in the concentration of pollutants in associated surface waters compared to the No Action 
Alternative. 

Adverse impacts along the coal haul transportation route would be the same as those described under the 
Proposed Action, but would occur for approximately 21 years rather than approximately 25 years.  

4.16.5.1.1 Kanab Creek, Lower Robinson Creek, and Ephemeral Washes 

4.16.5.1.1.1 Surface-water Quantity and Use 

Impacts to the hydrology of these drainages would be the same as those under the Proposed Action. 
However, there would be no impact to the hydrology of ephemeral washes in Block NW, because there 
would be no mining in Block NW. 

4.16.5.1.1.2 Surface-water Quality 

Impacts to surface-water quality in these drainages would be the same as those under the Proposed 
Action. However, there would be no impact to the quality of ephemeral washes in Block NW, because 
there would be no mining in Block NW. 

4.16.5.1.2 Simpson Hollow Creek  

4.16.5.1.2.1 Surface-water Quantity and Use 

Under Alternative C, no significant impacts to surface-water hydrology in Simpson Hollow Creek would 
be anticipated. Because mining activities in a headwaters area for Simpson Hollow Creek in Block NW 
would not occur, no impacts to surface-water hydrology would be anticipated. 

4.16.5.1.2.2 Surface-water Quality 

Changes to TDS concentrations to Simpson Hollow Creek potentially resulting from decreased flow rates 
from springs and seeps in Block NW would not occur because the area would not be mined (although the 
potential for this occurrence is considered low under the No Action Alternative). Loss of surface-water 
runoff in Simpson Hollow Creek resulting from the impoundment and retention of surface-water runoff 
within disturbed areas in Block NW would not occur. 
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4.16.5.1.3 Drainage Condition 

4.16.5.1.3.1 Kanab Creek 

Impacts to the drainage condition of Kanab Creek under Alternative C would be the same as those under 
the Proposed Action. 

4.16.5.1.3.2 Simpson Hollow Creek 

Under Alternative C, the primary source areas for Simpson Hollow Creek would not experience mining. 
No appreciable impacts to drainage condition would be anticipated as a result of the Proposed Action. 
Similarly, no appreciable impacts to drainage condition would be anticipated under Alternative C.  

4.16.5.1.3.3 Lower Robinson Creek 

Under Alternative C, approximately 0.49 mile of Robinson Creek would be relocated from the area that 
would be surface mined into a new human-made channel hardened with riprap (see Table 4.16.1). This 
is the same length as would be relocated under the Proposed Action. Thus, Alternative C would have 
the same direct and indirect impacts to drainage condition and water quality as described under the 
Proposed Action. 

4.16.5.1.3.4 Ephemeral Washes 

There would be no change relative to Proposed Action, although any ephemeral washes present in Block 
NW would not be impacted by mining activities. 

4.16.5.2 GROUNDWATER 

Impacts to groundwater hydrology under Alternative C would be the same as those under the Proposed 
Action but would be of a lesser magnitude. Over the approximate 21-year life of the mine under 
Alternative C, groundwater losses for dust suppression would be approximately 525 acre-feet (525 
more acre-feet than under the No Action Alternative; see Table 4.16.2). Assuming no groundwater 
recharge, this equates to approximately 5% of the estimated groundwater resources available (10,000 
acre-feet) in the zone from which groundwater resources would be extracted (Petersen 2010).  

Groundwater losses from the removal of coal moisture would also occur under Alternative C, with 3,981 acre-
feet of moisture lost (3,981 acre-feet more than would occur under the No Action Alternative) over the life of 
the mine (see Table 4.16.2). However, as explained in Section 4.16.4.2, most or all of this moisture is 
physically or chemically bound to the coal itself, and as such, it does not constitute a usable groundwater 
resource. 

Groundwater pooled in mining pits that is not removed for dust suppression would be lost to 
evaporation and would represent a groundwater loss. Under Alternative C, up to 80 acres of 
groundwater would be exposed to evaporation at any one time. The maximum annual evaporation from 
standing water in the tract is approximately 35 inches per year. Therefore, the loss of groundwater from 
mining pits from evaporation would be up to 233 acre-feet per year. Under this alternative, over the life 
of the mine, the total loss of groundwater due to evaporation from mining pits would be up to 4,893 
acre-feet (4,893 acre-feet more than under the No Action Alternative; see Table 4.16.2). This estimate 
assumes that there would be two open pits (approximately 80 total acres) for the life of the mine. 
However, there would be two open pits only for a portion of the total mine life to comply with the 
timing restrictions of this alternative. Following this time frame, up to 40 acres of groundwater would 
be exposed as a result of pooling in mining pits (one open pit). Further, for the underground mining 
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portion of the mine life, there would not be any open pits and therefore no exposed groundwater as a 
result of mining. However, some groundwater would still be lost as a result of evaporation through 
underground mine openings. Also, if the underground mine discharges water to a settling pond, then 
some evaporation would occur there. 

Potential degradation to deeper aquifers (and therefore impacts to municipal water supplies) and potential 
impacts to groundwater resources as a result of acid-forming and toxic-forming materials would be the 
same under Alternative C as under the Proposed Action.  

Subsidence-related water resources impacts from underground mining under Alternative C would be of 
the same nature and magnitude as those for the Proposed Action, because the area that would be 
underground mined under Alternative C would also be underground mined under the Proposed Action. 

4.16.5.2.1 Blocks C, CWN, CWS, S, and Sa 

4.16.5.2.1.1 Groundwater Occurrence, Use, and Hydrology 

Impacts to groundwater hydrology under Alternative C would be the same as those under the Proposed 
Action. 

4.16.5.2.1.2 Groundwater Quality  

Impacts to groundwater quality under Alternative C would be the same as those under the Proposed 
Action. 

4.16.5.2.2 Block NW 

4.16.5.2.2.1 Groundwater Occurrence, Use and Hydrology 

There would be no impacts to groundwater hydrology under Alternative C, because there would be no 
mining in Block NW. 

4.16.5.2.2.2 Groundwater Quality 

There would be no impacts to groundwater quality under Alternative C, because there would be no 
mining in Block NW. 

4.16.5.3 WETLANDS, RIPARIAN AREAS, FLOODPLAINS, AND ALLUVIAL VALLEY 
FLOORS  

Under Alternative C, the irrigated wet meadow wetlands (30 acres) in Block NW that would be impacted 
under the Proposed Action would not be disturbed as a function of mining because this portion of the tract 
would not be included in a lease sale under this alternative (see Table 4.16.2). Approximately 0.03 acre of 
riparian wet meadow wetlands would be impacted by relocation of KFO Route 116 under Alternative C. 

Under the Alternative C, total disturbance to riparian areas would be 10.1 acres (see Table 4.16.2). Of 
this total, 3.7 acres would be disturbed from surface mining. Direct impacts from the relocation of KFO 
Route 116 would be from the removal of 0.3 acre of riparian area. Assuming that impacts from 
dispersed facilities (135 acres) are proportional to the acreage of riparian areas present in the no-coal 
zone (where all dispersed facilities are assumed to be located), approximately 6.1 acres of riparian area 
would be disturbed from the construction of these facilities. Under Alternative C, the total disturbance 
to riparian areas of 10.1 acres would be 10.1 acres more disturbance than under the No Action 
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Alternative. As under the Proposed Action, the impacts due to disturbance or removal of riparian areas 
would depend on the quality of the existing habitat and the reclamation that followed the disturbance. 
Impacts would include loss of native vegetation, loss of wildlife habitat, and destabilization of the 
associated streambanks.  

Under Alternative C, all floodplains/terraces (57 acres) and probable AVFs (57 acres) present on the tract 
occur in the no-coal zone. Though this acreage would not be directly impacted from pit disturbance, direct 
impacts would result from construction of dispersed facilities and relocation of KFO Route 116. The 
nature of these impacts would be the same under Alternative C as under the Proposed Action. The 
floodplains/AVFs make up approximately 5.5% of the total no-coal zone area available for dispersed 
facilities (1,034 acres). Assuming that impacts from dispersed facilities (135 acres) are proportional to the 
acreage of floodplains/AVFs present in the no-coal zone, approximately 7.4 acres of floodplain/AVF area 
would receive surface disturbance under Alternative C (7.4 acres more disturbance of floodplain/AVF 
area than under the No Action Alternative; see Table 4.16.2). Approximately 52,660 linear feet of 
ephemeral and intermittent drainages are within the surface mining areas of the coal zone associated with 
this alternative. Approximately 17,102 linear feet of intermittent and ephemeral drainages are within the 
underground mining area. In surface mining areas, any riparian and floodplain character would be lost for 
the duration of mining. Post-mining restoration of drainages and related success criteria would be 
determined during the DOGM permitting process in these areas. In the absence of appreciable 
groundwater or surface-water resources in the area, there is no significant potential for the underground 
mining activities to impact important overlying surface-water resources. 

4.16.6 Alternative K1: Reduced Tract Acreage 

Under Alternative K1, the tract would be modified to exclude Block NW and Block S (see Map 2.3). 
Under Alternative K1, the modified tract would be offered for lease at a sealed-bid, competitive lease 
sale, subject to standard and special lease stipulations developed for the tract. The boundaries of the 
modified tract would be reasonably consistent with the configuration shown in Map 2.3.  

Approximately 1,012 acres of surface disturbance would occur in the Alton Coal Tract under Alternative 
K1 (see Table 4.16.1). As under the Proposed Action and Alternative C, underground mining would occur 
on 613 acres of land in the tract under Alternative K1. 

4.16.6.1 SURFACE WATER 

Impacts to surface-water quantity under Alternative K1 would be of the same nature as those under the 
Proposed Action and Alternative C, but would be of lesser magnitude. Under this alternative, 905 acres of 
the tract would be disturbed by surface mining and the construction of centralized facilities (905 acres 
more than would be disturbed under the No Action Alternative). Runoff from 905 acres (0.8% of the area 
draining to the USGS gauge) would be diverted and captured in storm water retention ponds to reduce the 
amount of eroded sediments that are discharged to downstream water bodies such as Kanab Creek and 
Robinson Creek. Under Alternative K1, approximately 14 acre-feet of water would be captured from 
disturbed areas (14 more acre-feet than under the No Action Alternative; see Table 4.16.2). Areas where 
runoff would not be captured (the road relocation ROW and dispersed facilities) would be treated through 
the use of silt fencing, check dams (e.g., straw bales), or other BMPs that slow runoff and allow 
sediments to settle. As discussed for the Proposed Action, this water would be removed from the surface-
water system due to infiltration and evaporation. 
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Impacts to surface-water quality under Alternative K1 would be the same as those under the Proposed 
Action but would be of a lesser magnitude. Under Alternative K1, approximately 14 acre-feet of water 
would be captured from disturbed areas (see Table 4.16.2). This quantity of water would no longer reach 
receiving waters downstream, resulting in reduced dilution and therefore a potential increase in the 
concentration of pollutants in associated surface waters compared to the No Action Alternative. 

Adverse impacts along the coal haul transportation route would be the same as those described under the 
Proposed Action, but would occur for approximately 16 years rather than approximately 25 years. 

4.16.6.1.1 Kanab Creek, Simpson Hollow Creek, and Lower Robinson Creek 

4.16.6.1.1.1 Surface-water Quantity and Use 

Impacts to surface-water hydrology of Kanab Creek, Simpson Hollow Creek, and Lower Robinson Creek 
under Alternative K1 would be the same as those under Alternative C. 

4.16.6.1.1.2 Surface-water Quality 

Impacts to surface-water quality of Kanab Creek, Simpson Hollow Creek, and Lower Robinson Creek 
under Alternative K1 would be the same as those under Alternative C. 

4.16.6.1.2 Ephemeral Washes 

4.16.6.1.2.1 Surface-water Quantity and Use 

Impacts to surface-water hydrology of ephemeral washes under Alternative K1 would be the same as 
those under Alternative C. 

4.16.6.1.2.2 Surface-water Quality 

Impacts to water quality of ephemeral washes under Alternative K1 would be the same as the impacts 
under Alternative C, except ephemeral washes in Block S would not be impacted because there would be 
no mining in Block S. 

4.16.6.1.3 Drainage Conditions 

4.16.6.1.3.1 Kanab Creek, Simpson Hollow Creek, and Lower Robinson Creek 

Impacts to PFC of Kanab Creek, Simpson Hollow Creek, and Lower Robinson Creek under Alternative 
K1 would be the same as those under Alternative C. 

4.16.6.1.3.2 Ephemeral Washes 

Impacts to the stream channel stability of ephemeral washes under Alternative K1 would be the same as 
those under Alternative C, except ephemeral washes in Block S would not be impacted because there 
would be no mining in Block S. 

4.16.6.2 GROUNDWATER 

Impacts to groundwater hydrology under Alternative K1 would be the same as those under the Proposed 
Action but would be of a lesser magnitude. Over the approximate 16-year life of the mine under 
Alternative K1, groundwater losses for dust suppression would be approximately 400 acre-feet (400 more 
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acre-feet than under the No Action Alternative; see Table 4.16.2). Assuming no groundwater recharge, 
this equates to approximately 4% of the estimated groundwater resources available (10,000 acre-feet) in 
the zone from which groundwater resources would be extracted (Petersen 2010).  

Groundwater losses from the removal of coal moisture would also occur under Alternative K1, with 3,135 
acre-feet of moisture lost (3,135 acre-feet more than would occur under the No Action Alternative) over the 
life of the mine (see Table 4.16.2). However, as explained in Section 4.16.4.2, most or all of this moisture is 
physically or chemically bound to the coal itself, and as such, it does not constitute a usable groundwater 
resource. 

Groundwater pooled in mining pits not removed for dust suppression would be lost to evaporation and 
represents a groundwater loss. Under Alternative K1, up to 40 acres of groundwater would be exposed 
to evaporation at any one time. The maximum annual evaporation from standing water in the tract is 
approximately 35 inches per year. Therefore, the loss of groundwater from mining pits due to 
evaporation would be up to 116 acre-feet per year. Under this alternative, over the life of the mine, the 
total loss of groundwater due to evaporation from mining pits would be up to 1,856 acre-feet (1,856 
acre-feet more than under the No Action Alternative; see Table 4.16.2). This estimate assumes that 
there would be one open pit (approximately 40 total acres) for the life of the mine. During underground 
mining, some groundwater would be lost as a result of evaporation through underground mine openings 
(i.e., evaporation from mine ventilation). If the underground mine discharges water to a settling pond, 
then some evaporation would occur there. 

Potential degradation to deeper aquifers (and therefore impacts to municipal water supplies) and potential 
impacts to groundwater resources as a result of acid-forming and toxic-forming materials would be the 
same under Alternative K1 as under the Proposed Action. 

Subsidence-related water resources impacts from underground mining under Alternative K1 would be 
of the same nature and magnitude as those under the Proposed Action, because the area that would be 
underground mined under Alternative K1 would also be underground mined under the Proposed 
Action. 

4.16.6.2.1 Blocks C, NW, CWN, and CWS 

4.16.6.2.1.1 Groundwater Occurrence, Use, and Hydrology 

Impacts to groundwater hydrology under Alternative K1 would be the same as those under Alternative C. 

4.16.6.2.1.2 Groundwater Quality 

Impacts to groundwater quality under Alternative K1 would be the same as those under Alternative C. 

4.16.6.2.2 Blocks S and Sa 

4.16.6.2.2.1 Groundwater Occurrence, Use, and Hydrology 

Impacts to groundwater hydrology under Alternative K1 would be the same as the impacts under 
Alternative C, except seeps SP-27 and SP-38 would not be disturbed by mining activities. 

4.16.6.2.2.2 Groundwater Quality 

Impacts to groundwater quality under Alternative K1 would be the same as those under Alternative C, 
except seeps SP-27 and SP-38 would not be disturbed by mining activities. 
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4.16.6.3 WETLANDS, RIPARIAN AREAS, FLOODPLAINS, AND ALLUVIAL VALLEY 
FLOORS 

Under Alternative K1, the irrigated wet meadow wetlands (30 acres) in Block NW that would be 
impacted under the Proposed Action would not be disturbed as a function of mining because this portion 
of the tract would not be included in a lease sale under this alternative (see Table 4.16.2). Approximately 
0.03 acre of riparian wet meadow habitat type would be impacted by the relocation of KFO Route 116 
under Alternative K1. 

Under Alternative K1, total disturbance to riparian areas would be 11.4 acres (see Table 4.16.2). Of this 
total, 3.7 acres would be disturbed from surface mining. Direct impacts from the relocation of KFO 
Route 116 would be from the removal of 0.3 acre of riparian area. Assuming that impacts from 
dispersed facilities (92 acres) are proportional to the acreage of riparian areas present in the no-coal 
zone (where all dispersed facilities are assumed to be located), approximately 7.4 acres of riparian area 
would be disturbed from the construction of these facilities. Under Alternative K1, the total disturbance 
to riparian areas of 11.4 acres would be 11.4 acres more disturbance than under the No Action 
Alternative. As under the Proposed Action, the impacts from disturbance or removal of riparian areas 
would depend on the quality of the existing habitat and the reclamation that followed the disturbance. 
Impacts would include loss of native vegetation, loss of wildlife habitat, and destabilization of the 
associated streambanks. Riparian areas that are supported by shallow, near-surface groundwaters could 
be impacted if water levels in the associated shallow groundwater systems are lowered as a result of 
proposed mining activities. Similarly, riparian areas that are supported by groundwater discharges from 
springs could be impacted if discharges from the associated springs are diminished. The potential for 
such occurrences would be evaluated by DOGM as part of the mine permitting process. Site-specific 
investigations of riparian systems and the potential for impacts to these systems based on a detailed 
MRP would be required as part of this process. Additionally, DOGM performs an assessment of the 
cumulative hydrologic impacts of coal mining for the region (CHIA), which includes an analysis of the 
potential for impacts to important ecosystems. 

Under Alternative K1, all floodplains/terraces (57 acres) and probable AVFs (57 acres) present on the 
tract occur in the no-coal zone. Though this acreage would not be directly impacted from pit disturbance, 
direct impacts would result from construction of dispersed facilities and relocation of KFO Route 116. 
The nature of these impacts is the same under Alternative K1 as under the Proposed Action. The 
floodplains/AVFs make up approximately 9.7% of the total no-coal zone area available for dispersed 
facilities (581 acres). Assuming that impacts from dispersed facilities (92 acres) are proportional to the 
acreage of floodplains/AVFs present in the no-coal zone, approximately 9.0 acres of floodplain/AVF 
area would receive surface disturbance under Alternative K1 (9.0 acres more disturbance of 
floodplain/AVF area than under the No Action Alternative; see Table 4.16.2). Approximately 37,161 
linear feet of ephemeral and intermittent drainages are within the surface mining areas of the coal zone 
associated with this alternative. Approximately 17,102 linear feet of intermittent and ephemeral drainages 
are within the underground mining area. In surface mining areas, any riparian and floodplain character 
would be lost for the duration of mining. Post-mining restoration of drainages and related success criteria 
would be determined during the DOGM permitting process in these areas. In the absence of appreciable 
groundwater or surface-water resources in the area, there is no significant potential for the underground 
mining activities to impact important overlying surface-water resources. 
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4.16.7 Reasonably Foreseeable Transportation Route and Coal 
Loadout 

All action alternatives (Proposed Action, Alternative C, and Alternative K1) would incorporate the same 
reasonably foreseeable 110-mile transportation route between the tract and the coal loadout near Cedar 
City. Approximately 13.8 miles of perennial and intermittent stream would be within 100 feet of the 
reasonably foreseeable transportation route. Proceeding north from the tract, approximately 16,093 feet 
(3.05 miles) of perennial sections of the East Fork of the Virgin River, Sevier River, and Bear Creek, and 
crossings of Castle Creek, Asay Creek, Mammoth Creek, and Limestone Creek (as they enter the Sevier 
River) are within 100 feet of the route. Approximately 56,273 feet (10.7 miles) of intermittent drainages 
also occur within 100 feet of the route. No surface-water features occur within 100 feet of the reasonably 
foreseeable coal loadout. The route would cross known stream drainages (perennial and intermittent) 118 
times (see Table 4.16.2). 

Adverse effects common to all action alternatives include potential effects to surface water from the 
accidental spills of hazardous materials along the coal haul transportation route. The severity of this 
occurrence would be minimized due to the required implementation of spill prevention, control, and 
countermeasure plan regulations associated with the transportation and storage of bulk oil products (see 
the Hazardous Materials section of this chapter). Use of best available control measures to minimize 
and/or eliminate fugitive coal dust along the transportation route and at the loadout would be installed on 
all coal haul vehicles and at the facility.  

4.16.8 Potential Mitigation Measures 
The following measures could be applied to all action alternatives, in addition to required measures, to 
further reduce or eliminate impacts to water resources identified in the analysis above: 

• Water detention ponds (rather than retention) could be used to decrease the amount of water lost 
to evaporation following its interception and collection. 

• Temporarily (life of mine) relocated segments of Robinson Creek could be planted with native 
vegetation to shade the creek (reducing thermal pollution) and stabilize its banks (reducing 
sediment pollution). 

• Any flow in Robinson Creek could be diverted around the construction area to reduce sediment 
discharges during construction; construction could take place during a period of zero or low flow. 

• Temporarily (life of mine) relocated segments of Robinson Creek could be properly designed to 
function as a stable, functional channel with 1) a floodplain connected to the stream; 2) the proper 
width, velocity, and gradient to replace all lost habitat; and 3) the proper form to convey sediment 
without eroding or aggrading. 

• Temporarily (for life of mine) relocated segments of Robinson Creek may avoid capturing 
groundwater, which could increase the concentration of TDS in the creek. However, the bed and 
banks could be constructed to avoid use of or contact with the Tropic Shale. 

• Construction of dispersed facilities in wetlands, riparian areas, and floodplains/AVFs would be 
avoided to the maximum extent possible. 

4.16.9 Unavoidable Adverse Impacts 
The Proposed Action, Alternative C, and Alternative K1 would result in unavoidable adverse impacts 
to water resources even following implementation of protective measures and following the above 
potential mitigation measures. Approximately 0.49 mile of Robinson Creek would be unavoidably 
relocated under the action alternatives, including the removal of its streamside and riparian vegetation. 
Surface water on the tract would be lost due to evaporation from ponds and infiltration. Loss of 
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surface-water volume would reduce downstream dilution, and could therefore alter water quality. Some 
sediment runoff from dispersed facilities and road relocation ROWs would be unavoidable because 
BMPs are less than 100% effective. The risk of spills or water contamination would be small, but 
would be unavoidably increased under the action alternatives. Groundwater would also be consumed 
(depleted) under the action alternatives. Approximately 25 acre-feet per year of groundwater would be 
lost due to evaporation from pits and dust suppression. The loss of wetland acreage and function on the 
tract could not be avoided.  

4.16.10 Short-term Uses versus Long-term Productivity 
No impacts to the long-term productivity of water quantity are expected as a result of the short-term use 
of the land for coal extraction. Once mining ceases and reclamation is complete, mine-related water use 
and increased evaporation would cease. The short-term use of the land for coal extraction would result 
in long-term alteration of wetland and riparian area functions and productivity. Similarly, the short-
term use of areas occupied by Robinson Creek would result in the long-term alteration of Robinson 
Creek.  

4.16.11 Irreversible and Irretrievable Commitments of Resources 
The following commitments of water resources would be irretrievable until successful reclamation was 
completed under the action alternatives: 

• Loss of Robinson Creek’s channel function and riparian vegetation 
• Changes to Robinson Creek’s discharge volume and water quality resulting from its realignment 
• Loss of wetland area and function due to its removal and reconstruction 
• Loss of riparian area and function due to its removal along Robinson Creek 
• Surface disturbance to floodplains and probable AVFs as a result of the construction of dispersed 

facilities and relocation of KFO Route 116 

4-223 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 4 Environmental Impacts 
  4.17 Wildlife: General 

4.17 Wildlife: General 
This section assesses the environmental consequences of Alternative A (No Action), Alternative B 
(Proposed Action), Alternative C, and Alternative K1 on wildlife, raptors, and migratory birds with 
potential to occur on the proposed Alton Coal Tract and the reasonably foreseeable coal haul 
transportation route. Impacts to wildlife would be avoided to some degree through lease stipulations, and 
conservation and/or mitigation measures. However, both direct and indirect impacts to wildlife are 
expected to result from minerals development and construction activities in the tract, as proposed under 
the action alternatives, and from traffic changes on the reasonably foreseeable coal haul transportation 
route, both of which could affect individuals, populations, or habitat conditions.  

4.17.1 Regulatory Framework and Lease Stipulations 

4.17.1.1 REGULATORY FRAMEWORK 

Numerous federal and state regulations shape the management of wildlife species. Regulations that pertain to 
wildlife and potential impacts from mining and other land uses include the following:  

• The MBTA of 1929, as amended, establishes federal responsibility to protect international 
migratory birds and authorizes the Secretary of the Interior, through the USFWS, to regulate 
hunting of migratory birds. The North American Waterfowl Management Plan, signed in 1986 
between Canada and the United States, further sets population goals and how to achieve them. 

• The Taylor Grazing Act of 1934, as amended, requires cooperation with states and other groups 
interested in conservation and propagation of wildlife in established grazing districts. It provides 
for fishing and hunting in those districts in accordance with applicable laws. 

• The Fish and Wildlife Coordination Act of 1958 mandates equal consideration of wildlife 
conservation with other features of water resource development programs. It requires that damage 
to fish and wildlife resources be prevented and that these resources be developed and improved. 

• The CAA establishes the mechanism for control of air pollution for public health and welfare, 
recognizing wildlife as one aspect of public welfare. 

• The FLPMA recognizes wildlife as a principal land use, requires consideration of wildlife 
objectives in commodity-oriented programs, and authorizes use of range-betterment funds for 
enhancement of habitat for fish and wildlife. 

• The objective of the Federal Water Pollution Control Act of 1977 is the restoration and 
maintenance of the chemical, biological, and physical integrity of the nation’s waters at a quality 
sufficient to protect fish and wildlife and sufficient for recreational use. 

• The Public Rangelands Improvement Act of 1978 directs that the condition of the public 
rangelands be improved so that they become as productive as feasible for wildlife habitat and 
other rangeland values. The act provides for on-the-ground funding of wildlife habitat protection, 
improvements, and maintenance projects.  

• The North American Wetlands Conservation Act of 1989 is the first act to make federal funds 
available annually for wetland restoration in the United States, Canada, and Mexico. The act is 
intended to generate as much as $30 million a year toward the North American Waterfowl 
Management Plan. 

• EO 13186 Responsibilities of Federal Agencies to Protect Migratory Birds directs executive 
departments and federal agencies to take certain actions to implement the MBTA. 

• The DOI BLM and USFWS MOU (2010) to promote the conservation of migratory birds outlines 
a collaborative approach pursuant to EO 13186. 
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Other federal laws that could occasionally affect wildlife habitat management actions in the tract are those 
listed under Section 4.18.1.1.1, the MLA, the Water Resources Planning Act, the Water Pollution Act, the 
Water Resources Development Act, the Federal Grants and Cooperative Agreements Act, the Safe Drinking 
Water Act, the Fish and Wildlife Act, and the Soils and Water Resources Conservation Act. 

4.17.1.2 DESIGN FEATURES 

The KFO RMP and other BLM and state documents provide the framework for the tract’s design features, 
which would be reflected in lease stipulations as part of a lease contract after a ROD. DOGM, a state agency 
under Utah’s Department of Natural Resources (UDNR), would be responsible for ensuring compliance and 
enforcement of the lease stipulations. The following design features would be applicable to wildlife and would 
compel mitigation for impacts to wildlife related to mining the tract: 

• Conduct baseline and annual wildlife monitoring surveys. If a decrease or negative effect 
resulting from mining activities is shown, appropriate species-specific mitigation measures would 
be developed at the permitting stage. 

• During mining operations, follow approved raptor mitigation plans such as USFWS’s Utah Field 
Office Guidelines for Raptor Protection from Human and Land-use Disturbances (Romin et al. 
2002). 

• Monitor for BCCs. Exact mitigation measures would be developed at the permitting stage. 
• At permitting, develop a migratory bird and raptor conservation plan that outlines avoidance and 

minimization mitigation measures for impacts to migratory birds, raptors, and their habitat. 
• After mining is completed, restore pre-mining topography to the maximum practical and 

economic extent possible.  
• For site restoration, plant a diverse mixture of grasses, forbs, and shrubs in configurations 

beneficial to wildlife. 
• During all operations, design fences to permit wildlife passage. 
• Increase habitat diversity by creating rock clusters and shallow depressions on reclaimed land. 
• Use appropriate plantings along reclaimed drainages, such as native species as well as species 

that provide forage for big game (some of which may not be native). 
• After mining operations are completed, replace drainages, wetlands, and AVFs disturbed by 

mining. 
• During all operations, operate vehicles at appropriate speed limits to minimize potential for 

wildlife mortality. 
• During all operations, instruct employees not to harass or disturb wildlife. 
• Conduct biannual post-reclamation surveys for undesirable invasive plant species. 
• Begin vegetation monitoring during the next growing season following fall seeding and planting 

and monitor biannually to assess reclamation success until goals are achieved. 
• Monitor reclamation sites to assess habitat reclamation success. 
• Develop a practical and economic blasting plan that is sensitive to noise impacts on wildlife, 

especially during nesting and breeding seasons. 

These design features would help reduce the severity of impacts to wildlife by enhancing and restoring native 
and suitable non-native vegetation communities in the short term and long term and by defining actions aimed 
at avoidance and minimization. 

4.17.2 Impact Indicators and Thresholds 
In this analysis, acres of surface disturbance in or adjacent to wildlife habitats are used as the primary 
indicator of impacts in the tract. Potential impacts to wildlife, such as changes in habitat quality or 
quantity, reduced population size, or increased mortality, are also used as impact indicators. Surface 
disturbance from minerals development and construction activities would occur in the tract as planned 
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under the action alternatives. Impacts to wildlife species associated with riparian habitats adjacent to the 
reasonably foreseeable coal haul transportation route are analyzed as acres within a 100-foot buffer on 
both sides of the route. Impacts to all other wildlife species and their habitats on the reasonably 
foreseeable coal haul transportation route are analyzed using miles of habitat adjacent to the route. 
Impacts to wildlife on the reasonably foreseeable coal haul transportation route are analyzed separately 
from impacts associated with the tract (see Section 4.17.5). The coal haul transportation route that is used 
for analysis purposes is the most reasonably foreseeable route, but it is impossible to predict the exact 
route that a successful bidder might choose. For noise analysis, dBA above ambient noise conditions were 
used as an additional indicator of impacts. For nighttime lighting analysis, lumens—a measurement of the 
brightness of light as perceived by the human eye—were used. Because organisms perceive light 
differently, it is difficult to predict how different magnitudes of lumens will affect different species. 
Research by the International Dark-Sky Association (IDA) suggests that blue-rich white light is more 
detrimental to most wildlife than amber or redder light (IDA 2010). It can also be assumed that more 
nighttime light is more detrimental to nocturnal wildlife. For this analysis, it is assumed that the level of 
impacts would be proportional to the magnitude of lighting output, with impacts increasing as the 
magnitude of the lighting increases. 

As indicated in Section 3.17, wildlife habitat acreages are based on detailed vegetation community 
surveys in the tract (SWCA 2007a), and on southwest regional land cover data (SWReGAP 2004) along 
the reasonably foreseeable coal haul transportation route (see Section 3.15 for a detailed description of the 
vegetation communities present in the tract). The vegetation communities (also referred to as habitat 
types) discussed for the tract and the reasonably foreseeable coal haul transportation route differ because 
of differences between the field surveys and SWReGAP datasets, and because different land cover types 
occur in these areas. Because impacts to the tract and the reasonably foreseeable coal haul transportation 
route are analyzed separately, land cover types are not directly compared, and differences in cover types 
are not a limiting factor in the analysis. 

Three general categories of habitat impacts are anticipated to be the most influential on wildlife and their 
habitats: 1) habitat fragmentation and alteration, 2) habitat loss and displacement of both individuals and 
populations, and 3) habitat improvement. Habitat fragmentation occurs when a contiguous habitat is 
broken up or fragmented by surface-disturbing activities causing a reduction in usable ranges and a 
disruption of movement among habitat areas. In addition, habitat fragmentation causes the isolation of 
less mobile species, a decline in habitat specialists, and facilitates invasion by generalist species (Marvier 
et al. 2004). Habitat alteration occurs when surface-disturbing activities directly or indirectly change the 
composition, structure, or functioning of the habitat. Habitat loss is caused by surface-disturbing activities 
or other activities that degrade or remove habitat. Displacement occurs when land use activities force 
wildlife to move into other habitats, thereby increasing stress on individual animals and increasing 
competition for habitat resources. Any surface-disturbing actions could lead to habitat alteration, 
fragmentation, loss, or wildlife displacement; limit the amount of usable habitat for wildlife; and restrict 
movement among habitat areas. Habitat improvement results from maintenance, reclamation, 
revegetation, vegetation treatments, or other management actions that increase the quantity and/or quality 
of habitat conditions, or is otherwise beneficial to one or more wildlife species. Improvements would 
mostly take place with the goal of reducing juniper encroachment of sagebrush habitat. Additional 
categories of impacts to wildlife include 1) loss of individuals, and 2) loss of populations. 
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4.17.3 Analysis Assumptions 
The locations and habitats of some species in the tract and the reasonably foreseeable coal haul 
transportation route are known; however, the data are neither complete nor comprehensive for all wildlife 
species occurrences or for all potential habitats that might exist. Both known and potential species and 
habitat locations are considered in the analysis. The species and potential habitats that could be affected 
by various actions are assumed to be directly correlated with the degree, nature, and quantity of surface 
disturbance and other activities. Impacts are quantified wherever possible. In the absence of quantitative 
data, best professional judgment is used to analyze impacts. This analysis was prepared using the 
following assumptions: 

• Local populations are naturally affected by nonhuman causal factors, such as climate, natural 
predation, disease, natural fire regimes, and competition with other native species for available 
habitat.  

• Impacts to wildlife and special status species depend on the location, extent, timing, and intensity 
of the disturbance. 

• Impacts to wildlife species with a limited distribution of individuals and habitats and/or a low 
tolerance for disturbance are likely greater than impacts to common and/or tolerant species. 

• Ground-disturbing activities could lead to the fragmentation, alteration (positive or negative), 
loss, or displacement (short term or long term) of wildlife habitats and/or loss or gain of 
individuals or populations. 

• Disturbance occurring adjacent to wildlife habitat would contribute to habitat fragmentation, 
alteration, and displacement due to reduced habitat quality or accessibility. 

• Changes in air, water, and habitat quality may cause direct and indirect impacts to wildlife and 
habitats, and may also have cumulative impacts on species survival. 

• The existing ambient noise condition on the tract is approximately 40 dB. Wildlife species would 
be negatively impacted by increasing ambient noise. 

• Increased ambient nighttime light (measured in lumens) results in corresponding negative impacts 
to wildlife.  

• Blue-rich lighting is more detrimental to most wildlife. 
• Increased ambient nighttime light is more detrimental to nocturnal wildlife. 
• If mitigation, habitat maintenance, or habitat improvement actions are demonstrated to be 

successful, these actions could maintain or improve the condition of vegetation, soils, and other 
habitat conditions. This would be accomplished through vegetation treatment projects, restrictions 
on surface-disturbing activities, and site reclamation and restoration. 

Impacts to stream and riparian habitats associated with the reasonably foreseeable coal haul transportation 
route are based on the assumption that the likelihood of a coal spill along the route would be proportional 
to the occurrence of one accident per year anywhere along the entire reasonably foreseeable route. It is 
not possible to predict future conditions that could contribute to an accident; nevertheless, the chance of 
an accident occurring near stream or riparian habitats, which make up a very small portion of the route, 
would be extremely low. 

In addition to conservation and lease notices, the following would apply: species-specific recovery plans and 
conservation documents that include management plans and strategies to protect wildlife. Applicable 
documents to the tract and the reasonably foreseeable coal haul transportation route include the Monitoring 
Plan for the American Peregrine Falcon (USFWS 2003), Utah Field Office Guidelines for Raptor 
Protection from Human and Land Use Disturbances (Romin et al. 2002), and Best Management Practices 
for Raptors and Their Associated Habitats (BLM 2008a:Appendix 2). In addition, most native bird species 
are protected under the MBTA of 1918, which prohibits direct take and destruction of occupied nests, 
whereby clearing of vegetation during the breeding season could result in loss of eggs or young and would 
be a violation of the act. 
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The following analysis assumes (as per the description of the Proposed Action [Section 2.3]) that mining 
would occur on approximately 120 acres at any one time, with an additional approximately 120 acres or 
more in some stage of reclamation. Centralized facilities would be located on approximately 36 acres, the 
exact location of which would move depending on the location of the mining. This process would take 
place for approximately 25 years, with the exact areas undergoing mining and reclamation changing 
annually. Impacts are analyzed below based on the concept that 120 acres of active mining could occur at 
any location throughout the tract, except for those locations prohibited in the lease conditions, and would 
eventually have occurred at all coal-bearing locations in the tract. Also, this analysis assumes that 
reclamation would take place on a rolling basis with mining, and that reclamation actions would conform 
to the standards listed in the lease stipulations and would be successful. 

4.17.4 Impacts as a Result of Mining the Tract  

4.17.4.1 ALTERNATIVE A: NO ACTION  

Under the No Action Alternative, the tract would not be mined, and no coal mining or related activities, 
infrastructure development, or relocation of KFO Route 116 would occur. Therefore, no acres of wildlife 
habitat would be disturbed by these activities. However, management under the No Action Alternative 
would not restrict permitted mining activities on private lands adjacent to the tract. Mine-related activities 
would occur to a lesser degree than under the Proposed Action, Alternative C, or Alternative K1 because 
the total acreage of mining activities and the total duration of mining activities would be considerably less 
than under either of these alternatives. 

Management of wildlife habitats on BLM-administered lands in the tract would be conducted as directed 
under the KFO RMP (BLM 2008b). Under the No Action Alternative, prescribed management on BLM-
administered lands would include watershed protections and improvements to wildlife habitats. 
Vegetation treatment projects to restore sagebrush grasslands that have been invaded by pinyon-juniper 
woodlands would improve ecosystem functioning and watershed health. Vegetation management would 
have long-term beneficial effects for upland animal species by removing undesirable vegetation, 
increasing species and structural diversity, and improving overall habitat quality. Pinyon-juniper tree 
removal would reduce the amount of foraging, roosting, and nesting habitats available to raptors, bats, 
and migratory birds. Some vegetation treatments would help reduce soil loss and improve water quality 
and therefore would likely improve aquatic and riparian habitats and benefit the wildlife species that rely 
directly or indirectly on these habitats. Erosion control measures would reduce sedimentation of water 
sources and associated impacts to amphibian species. Vegetation and soil treatments would help to 
reestablish upland communities, maintain or improve the health of riparian/wetland communities, 
reestablish seedlings and understory vegetation, and retain soil moisture and nutrients (BLM 2008a). 

Table 4.17.1 lists the vegetation communities present in the tract, the wildlife species associated with each 
community, and the acres of disturbance that would occur to each community under the No Action 
Alternative, Proposed Action, Alternative C, and Alternative K1. 
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Table 4.17.1. Acreages and Direct Disturbance in the Alton Coal Tract by Vegetation Community and Associated Wildlife Under the No Action and Action Alternatives 
Vegetation 
Community 

Associated Wildlife and Special Status 
Species8 

Alternative A 
(No Action) 

Alternative B (Proposed Action) Alternative C  
(Reduced Tract Acreage and Seasonal Restrictions) 

Alternative K1  
(Reduced Tract Acreage) 

Direct Acres 
Disturbed 

Acres 
in Tract 

Direct Acres 
Disturbed 

Percentage 
Disturbed 

Acres 
in Tract 

Direct Acres 
Disturbed 

Percentage 
Disturbed 

Acres 
in Tract 

Direct Acres 
Disturbed 

Percentage 
Disturbed 

Pinyon-juniper 
woodland 

Elk, Sharp-shinned Hawk, Cooper’s Hawk, Black-
throated Gray Warbler, Gray Vireo, Loggerhead 
Shrike, Virginia’s Warbler, Black-capped 
Chickadee, Townsend’s solitaire, Pinyon Jay, 
Red-naped Sapsucker  

0.0 1,430.8 694.4 48.6% 1,409.7 680.1 48.2% 1,095.1 471.6 43.1% 

Sagebrush/ 
grassland 

Elk, mule deer, Brewer’s Sparrow, Sage Sparrow, 
Mountain Bluebird, Green-tailed Towhee, Sage 
Thrasher 

0.0 860.2 366.5 42.6% 627.8 195.7 31.2% 369.1 91.2 24.7% 

Sagebrush/ 
grassland (treated) 

Elk, mule deer, Brewer’s Sparrow, Sage Sparrow, 
Mountain Bluebird, Green-tailed Towhee, Sage 
Thrasher 

0.0 749.1 547.5 73.1% 749.1 546.0 72.9% 289.5 235.9 81.5% 

Annual and perennial 
grasses 

Elk, mule deer, Peregrine Falcon, Prairie Falcon, 
Swainson’s Hawk, Rough-legged Hawk (winter), 
Mountain Bluebird, Bendire’s Thrasher  

0.0 324.1 278.4 85.9% 247.0 196.5 79.6% 247.0 196.8 79.7% 

Mountain brush Elk, Black-throated Gray Warbler, Gray Vireo, 
Virginia’s Warbler, Spotted Towhee, Gambel’s 
Quail, Black-chinned Sparrow  

0.0 62.8 24.9 39.6% 62.8 24.7 39.3% 40.8 1.7 4.2% 

Wetland (meadow) Elk, mule deer, Lesser Goldfinch, Red-winged 
Blackbird 

0.0 62.8 55.5 88.3% 0.0 0.0 0% 0.0 0.0 0% 

Riparian Elk, Northern Harrier, Red-tailed Hawk, Great-
horned Owl, Western Screech-Owl, Downy 
Woodpecker, American Dipper, Yellow-breasted 
Chat, Yellow Warbler  

0.0 55.3 6.7 12.1% 54.0 6.3 11.7% 54.0 6.4 11.9% 

Rabbitbrush Elk, Gambel’s Quail, Brewer’s Sparrow, Sage 
Sparrow, Mountain Bluebird, Green-tailed 
Towhee, Sage Thrasher  

0.0 10.7 1.0 9.2% 10.7 1.0 8.0% 10.7 1.0 9.3% 

Bedrock, cliff, and 
canyon 

Peregrine Falcon, Prairie Falcon, Rock Wren 0.0 0.0 0.0 0% 0.0 0.0 0% 0.0 0.0 0% 

Open water Mallard, shorebirds, amphibians 0.0 4.1 0.0 0% 0.0 0.0 0% 0.0 0.0 0% 

Habitat total 0 3,559.9 1,974.8 55.5% 3,161.6 1,650.3 52.2% 2,106.2 1,004.6 47.7% 

8 Scientific names for all wildlife can be found in Chapter 3. 
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4.17.4.2 IMPACTS COMMON TO THE ACTION ALTERNATIVES 

4.17.4.2.1 Habitat Loss 

Under the Proposed Action, Alternative C, and Alternative K1, there would be a short-term loss of all 
vegetation communities from the clearing of vegetation during the life of the mine and from the 
construction of centralized and dispersed facilities. Vegetation and soil would be removed from active 
mining areas (120 acres annually) and stockpiled, with reclamation and revegetation taking place 
concurrently on previously mined parcels. Long-term fragmentation, alteration, loss, or displacement of 
wildlife habitats would occur during mining and restoration activities, because some or all reclaimed 
habitats would not have developed to a mature, structurally, and compositionally diverse condition. 
Mountain big sagebrush takes approximately 30 years to reestablish following a fire (Ziegenhagen 2003); 
however, in the BLM’s experience with vegetation treatments completed locally, the successional 
development of a mature sagebrush community in the tract would take approximately 20 years. Because 
restoration plans include planting sagebrush seedlings instead of seeds, the recovery period for sagebrush 
would be further reduced to some degree. For the purpose of this document, it is assumed that 
successional development of a mature sagebrush community would require approximately 20 years, 
depending on site conditions. During this recovery period, restored sites may have lower habitat quality 
than fully developed vegetation communities, and would therefore be of less value to most wildlife 
species, particularly those that require mature sagebrush habitats.  

On federal lands, reclamation would involve the reestablishment of native and suitable non-native 
vegetation communities to resemble sagebrush steppe. On private lands, revegetation would involve the 
reestablishment of pre-mining agricultural vegetation. Impacts would be partially mitigated by 
revegetation and habitat treatment plans. There would be displacement of wildlife and interference with 
movement patterns from areas of active mining and construction. Injury or potential for mortality of 
smaller and less mobile animals (e.g., rodents, reptiles, and amphibians) could result from individuals 
being crushed on the ground or in burrows, buried in spoil areas, or trapped in excavated areas and buried. 
Small animals, such as amphibians, lizards, and small mammals, in mined and developed areas would 
likely be displaced, injured, or have potential for mortality.  

4.17.4.2.2 Avian Breeding Disturbance 

Disruption of breeding or loss of nests or young could take place if mining and construction occurs during 
the nesting season for raptors and other birds. Disruption of breeding would not be avoided, and some 
individuals could be lost or not return to the area to breed due to ongoing mining activities. These impacts 
would be decreased by restricting clearing of vegetation to nonbreeding seasons, or by conducting nest 
surveys and protecting individual nests during breeding periods. Of the habitats in the tract, pinyon-
juniper woodlands would likely have the highest diversity of breeding migratory birds, and would be 
similarly affected under all action alternatives. Riparian and cliff and canyon habitats would have the 
highest densities of raptor nesting habitats, and would also be similarly affected under all action 
alternatives. Disturbance to native habitats could also cause degradation of wildlife habitats due to an 
increased risk of noxious weeds invasion and associated alteration of habitat composition and structure. 
The level of mining proposed in the Proposed Action may affect individuals, but would not affect 
populations of migratory birds or raptors. 

4.17.4.2.3 Water Loss and Creek Relocation 

Under the action alternatives, approximately 8.12 million gallons (25 acre-feet) of water per year would 
be used for dust suppression and equipment washing. Modifications to Robinson Creek and Kanab Creek 
in the tract would have negligible impacts on potential habitats for amphibian species due to limited 
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surface water. The relocation of Robinson Creek would reduce or eliminate any existing flows and 
connectivity, remove structural habitat features, reduce or eliminate avian and amphibian prey species 
(i.e., invertebrates), and increase erosion and sedimentation of connected surface waters. Relocation of 
existing streams would require surface impacts during dredging of a new stream channel and filling of the 
existing channel, as well as surface disturbance from construction equipment. Wildlife that relies on 
aquatic and riparian habitats would be displaced from both the original creek bed and replacement creek 
bed until restoration is completed. Impacts from stream crossing developments on Kanab Creek would be 
minimal due to limited surface-water flows and associated amphibian habitats.  

4.17.4.2.4 Road Relocation and Transportation 

Under the action alternatives, portions of KFO Route 116 in the tract would be relocated to allow for 
mine-related disturbance within 100 feet of the road. KFO Route 116 would be sited to avoid disturbances 
to wetlands, floodplains, stream channels, and intact sagebrush stands wherever possible. Where it is not 
possible to avoid disturbances to these areas, site-specific mitigation measures would be prescribed at the 
permitting stage, when more details are known about the mining sequence. Relocation of KFO Route 116 
would be temporary, and the road would be reestablished in the approximate, original roadbed following 
mining. Two-track roads on private and BLM-administered lands in the tract would be closed during 
mining operations and replaced following completion of mining and reclamation activities. Temporary 
two-track roads may be constructed and reclaimed following mining. Surface disturbance from road 
relocation would impact wildlife by removing and fragmenting existing habitats, and by reducing habitat 
quality in adjacent habitats due to noise and disturbance associated with road construction and use.  

There would be an increased likelihood of mortality of individuals from collisions with mine-related 
vehicles on KFO Route 116. Approximately 153 truck round-trips per day and worker and service traffic 
to and from the tract would occur for the duration of the mining operation. Impacts to wildlife from coal 
truck and other vehicle traffic in the tract would vary according to the size, mobility, and movements of 
each species. Wildlife groups most susceptible to vehicle-related mortality include groups that are 
attracted to road habitat (such as reptiles), groups with high mobility (such as big game and cougar), and 
habitat generalists (such as many species of small mammal) (Foreman et al. 2003). Vehicle-related 
mortality of raptors and other bird species could also occur from birds scavenging roadkill, and would be 
proportional to the amount of roadkill that occurs. Scavenging of roadkill would primarily be expected 
along the paved highways of the proposed haul route, such as US-89 and SR-20. 

Roads can also effectively act as a movement barrier to some wildlife species, especially when the road is 
wide and handles high amounts of traffic, as would occur on the KFO Route 116. Species that are most 
susceptible to barrier effects are those that tend to avoid roads and also require large tracts of habitat for 
survival (Forman et al. 2003), such as bobcat, mountain lion, and elk. Other wildlife groups vulnerable to 
these effects include small mammal and amphibian species. Because of the presence of roads and barrier 
effects (which reduce landscape connectivity), these species are more susceptible to reduced gene flow 
and a reduced regional population size. Many wildlife species are therefore at a greater risk of a reduction 
in the regional population size due to the presence of roads and increased traffic on existing roads. 

The mining and haul truck activity on the tract and road, as well as the associated habitat removal, would 
lead to habitat fragmentation, especially for highly mobile species that occupy large habitat patches, such 
as big game species. This fragmentation could augment typical wildlife movement patterns, such as 
seasonal migration and daily use.  

Under the Proposed Action, both water and MgCl may be sprayed on haul roads and exposed soils as dust 
suppressants (see Table 2.6.1). Although MgCl is less harmful to biological systems than many other dust 
suppressants, it still impacts wildlife (Forman et al. 1998). These impacts are especially harmful in 
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aquatic systems because the chemical moves easily with water through soils (Piechota et al. 2002). 
Amphibians and other aquatic species may be killed or have negative physical effects from direct 
ingestion, and are also sensitive to increased salinity in water systems (Piechota et al. 2004). In terrestrial 
systems, MgCl has been associated with the browning of trees along roadways and stunted vegetation 
growth in forest lands (Piechota et al. 2004). This browning and/or stunting would reduce available forage 
for wildlife species, such as deer, elk, and other herbivores, ultimately reducing the health of the 
individual by reducing food availability and disrupting normal habitat use patterns. However, these 
impacts would be limited to vegetation directly adjacent to haul roads and exposed soils, which would be 
areas of human activity that wildlife would likely avoid in the first place.  

4.17.4.2.5 Noise and Lighting Impacts 

Under the action alternatives, mining activities would be ongoing 24 hours a day, seven days a week. 
Noise and ground vibration would occur from blasting, the use of electrical power generators, and coal 
processing, loading, and transport from centralized facilities. A blasting plan that limits disturbance to 
wildlife would be completed if the tract is leased and after a successful bidder is chosen. Noise can impact 
wildlife in several ways, as follows (Lynch et al. 2011): 

• Noise can interfere with acoustical awareness by temporarily deafening animals, especially those 
close to the source, with very loud sounds or by distracting animals with less dramatic noises. 
Distraction can be especially detrimental if the typical predation or foraging pattern of the animal 
is altered, such as the coyote being unable to catch a prey item. Repeated distractions can lead to 
a reduction in individual health and ultimately in the health and success of the population. 

• Noise can add to existing sound levels and reduce the range at which signals can be detected, 
identified, and localized (masking). Masking can increase predation rates for colonial species, 
such as prairie dogs and ground squirrels, if warnings indicating the presence of a predator are not 
heard by other individuals. 

• Prolonged exposure to noise has been shown to cause some wildlife, such as mule deer and 
songbirds, to avoid certain areas, reducing already limited potential habitat. Displacement due to 
noise has also been shown to impact songbirds by reducing pairing success, bird density, and 
biodiversity of birds in the area. 

The ambient noise levels of 40 dBA would be increased by use of heavy equipment, diesel generators, coal 
haul trucks, equipment related to the centralized facility, and blasting events. A description of the noise 
levels produced from mining operations by alternative can be found in Section 4.2.2 (Soundscape). The 
severity of impacts would be greatest near the noise sources, such as the mining and centralized facility 
locations. Noise levels could range from as low as 48 dBA to over 80 dBA within approximately 1 km of 
the mining activities. Noise impacts from mining the tract would occur at levels as high as 56 dBA from 1 to 
5 km away from mining activities. These impacts would decrease the further one is from the mining 
activities, with impacts to ambient noise levels from mining ending at distances greater than 5 km from the 
mining activities. Due to these noise impacts, wildlife could be displaced from an area centered around the 
mining activity for up to 5 km. Additionally, periodic noise and vibrations from blasting activities would 
add from 90 to 186 dBA to ambient noise levels, depending on the distance from the blast. These activities 
would disrupt normal wildlife behavior for brief periods, with a return to normal activity when noise levels 
return to ambient.  

Although noise levels from mining activities would be the same under all action alternatives, the locations 
and duration of the noise from the mining activities would vary. Mining would not take place in Block 
NW under Alternative C and mining would not take place in Blocks NW or S under Alternative K1. 
Thus, wildlife near Blocks NW and S would be less affected by noise impacts under those alternatives. 
Mine life varies among all of the alternatives as well, with mining lasting 25 years under the Proposed 
Action, 21 years under Alternative C, and 16 years under Alternative K1. Thus, the duration of noise 
impacts from mining activities would also vary among the action alternatives.  
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Under all action alternatives, artificial lighting would be used throughout the night, increasing skyglow. 
Three types of artificial lighting sources are proposed for use during nighttime operations: 1) portable 
lighting towers for use at the mine pit during active nighttime mining; 2) fixed light towers to be used for 
lighting centralized mine facilities; and 3) mobile light sources generated by vehicles, mining equipment, 
and flashlights. These lighting sources are described in more detail in Section 4.2.4 (Nighttime Lighting 
and the Extent of Skyglow). Illumination is most often measured in lumens, which expresses the 
brightness of light as perceived by the human eye. Because organisms perceive light differently, it is 
difficult to predict how different magnitudes of lumens would affect different species. Research suggests 
that blue-rich white light is more detrimental to most wildlife than amber or redder light (IDA 2010). 
However, lighting with the blue-green spectrum would be needed in areas where color rendition is 
required for safety purposes, as required by MSHA regulations. It can also be assumed that more 
nighttime light is more detrimental to nocturnal wildlife. For this analysis, it is assumed that the level of 
impacts would be proportional to the magnitude of lighting output, with impacts increasing as the 
magnitude of the lighting increases.  

Disturbance to or displacement of wildlife would likely occur from an area an unknown distance around 
the lighting during nighttime operations. Artificial night lighting affects animal foraging behavior, 
reproduction, movement, and species interactions (such as predator-prey, pollinator-plant, and 
competition relationships) (Beier 2006; Longcore et al. 2005; Miller 2006). Nocturnal mammals respond 
to increased nighttime light by reducing or shifting their periods of activity, traveling shorter distances, 
and consuming less food (Longcore et al. 2005). Diurnal (day-active) and nocturnal wildlife could be 
displaced from, or attracted to, habitats affected by night lighting, depending on the species. However, 
night lighting increases the risk of predation for small, nocturnal mammals and decreases food 
consumption when animals, such as deer and elk, reduce foraging activities to remain concealed in an 
artificially lit environment (Beier 2005). Night lighting may also increase the risk of animal mortality 
from vehicle collisions (Longcore et al. 2005).  

4.17.4.2.6 Subsidence Impacts 

Subsidence from underground mining operations and from the removal of coal would be expected to 
cause surface cracks, lower the ground surface, and cause the fracture or failure of cliffs (personal 
communication, J. Smith). Several small areas of the bedrock, cliff, and canyon habitat vegetation 
community are adjacent and east of the tract, but none occur on or adjacent to the northeast corner of the 
tract (Block C) where underground mining would be expected to occur. Subsidence would be expected to 
occur within one year of mining operations and would permanently impact the topography, physiography, 
and stratigraphy of the area. If subsidence occurs, direct or indirect impacts to wildlife and their habitats 
would occur from collapse of surface topography, such as rock walls or cliffs, resulting in a potential loss 
of nesting or roosting habitat. 

4.17.4.2.7 Reclamation and Vegetation Treatments 

The KFO RMP (BLM 2008b) includes habitat maintenance, vegetation treatment, and species-specific 
management stipulations. A detailed, site-specific MRP would be applied for reclamation and 
reestablishment of vegetation, with planned mitigation required before coal mining and coal mine–related 
activities could occur. Nevertheless, wildlife habitats would be fragmented, altered, or lost in the short 
term from surface disturbance from coal mining and construction and from associated impacts such as 
increased susceptibility of disturbed sites to weed invasion, reduced species diversity, and altered habitat 
structure.  
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Herbicides would be used to prevent the spread of invasive weeds on the tract. Potential impacts to 
wildlife from the use of weed treatment herbicides include the following: mortality from toxicity (Shepard 
et al. 2004); disruption of the development of vital systems such as the endocrine, reproductive, and 
immune systems (Colborn et al. 1993); and reduction in insect abundance as a source of food for avian 
species (Taylor et al. 2006). These impacts are most likely to occur in small-bodied animals, such as small 
mammals, birds, amphibians, and some reptiles. However, according to Tatum (Tatum 2004), the most 
commonly used herbicides in vegetation management, when used according to label instructions, pose 
little risk to wildlife. If the tract is leased, the successful bidder would be required to use the commonly 
used herbicides that pose little risk to wildlife, thereby minimizing potential impacts on wildlife. 

Over the long term (longer than the life of the mine), mining reclamation and sagebrush restoration 
activities are expected to improve crucial big game habitats, restore ecological functioning, and increase 
forage production of some areas within the tract that are degraded prior to the commencement of mining. 
In these areas, habitat reclamation and revegetation actions would enhance habitat for wildlife that use 
sagebrush habitats, such as those listed in Table 3.17.2. The magnitude of beneficial impacts to each 
species would be related to how dependent the species is on sagebrush habitats as well as how easily each 
species adapts to habitat changes. Reestablishment of vegetation would serve to mitigate the short-term 
negative impacts of surface disturbance on vegetation communities by restoring native and desirable non-
native species. Immediate site reclamation and restoration of the native vegetation community would 
reduce the duration of habitat loss and the impacts to wildlife from habitat fragmentation and loss. Habitat 
restoration actions would be expected to enhance habitat quality in these areas over the long term by 
restoring native and desirable non-native species to create structurally and compositionally diverse 
vegetation communities. There would also be a period of habitat loss that would have minor to substantial 
impacts to wildlife depending on their reliance on the lost habitat. 

The regulatory framework and required mitigation measures are described under the action alternatives 
and in Section 4.17.1.  

4.17.4.2.8 Summary of Impacts Common to all Action Alternatives 

Direct adverse effects under the action alternatives would include  
• direct mortality of individuals due to crushing or burial during mining operations from the 

operation of mining equipment and vehicles, as well as the removal and storage of dirt and 
materials from the mining pits; 

• alteration or loss of suitable and/or potential habitats due to surface disturbance, noise, ground 
vibration, or night lighting; 

• disruption of breeding, nesting, or roosting activities due to surface disturbance, human presence, 
increased levels or duration of noise, and night lighting during 24-hour operations; 

• disruption of bird migration and habitat use due to mining and associated disturbance and human 
presence; 

• alteration of hydrologic or geologic conditions in or adjacent to the tract due to surface 
disturbance or subsidence during underground mining; and 

• mortality, stress, or effective loss of habitat due to increased vehicle and coal truck traffic.  

Indirect adverse impacts would include 
• habitat fragmentation and subsequent displacement of individuals or populations due to surface 

disturbance and development; 
• dust and dust-suppressant (MgCl) impacts to habitat quality from increased travel and 

construction activities during the life of mining operations;  
• increased susceptibility of disturbed areas to weed invasion and associated alteration of 

vegetation communities and habitat structure from surface disturbance;  
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• potential mortality, disruption of vital systems, or decrease in insect abundance as an avian food 
source as a result of herbicide use; 

• increased mosquito-borne disease transmission to special status species populations due to the 
presence of standing water in holding ponds or excavated areas; 

• increased ambient noise from mining equipment (including coal trucks) and centralized facilities; 
and 

• increased nighttime lighting from centralized facilities, portable facilities, and mobile light 
sources. 

The additive impact of all of these effects combined would likely result in most wildlife species, 
including big game, migratory birds, and raptors, being displaced from the area of active mining as well 
as from an unknown buffer distance around the active mining activity (because of increased noise and 
lighting). Less mobile animals, such as some reptiles and small mammals, would likely be crushed or 
otherwise killed on-site. After areas are mined and reclaimed, wildlife would likely return to the habitat in 
the long term; however, successful reclamation may take a prolonged amount of time, and some wildlife 
species may not return for an extended period. Wildlife that exhibit fidelity to certain exact locations 
would be the most dramatically impacted, such as nesting raptors, because they often return to previously 
used nest locations. It is likely that raptor nests and nesting locations would be destroyed or otherwise 
altered by mining activities, resulting in reduced breeding success and reduced health of the individual 
and/or population. Typical use and movement patterns of other mobile species would likely be impacted, 
and local populations of some of these species may experience reduced health. 

4.17.4.3 ALTERNATIVE B: PROPOSED ACTION 

Under the Proposed Action, the tract would encompass approximately 3,576 acres. Approximately 1,993 
acres of surface disturbance from surface mining and infrastructure development would occur in the tract 
over approximately 25 years. At any one time there would be a single open pit (approximately 120 acres) 
and an additional 120 acres or more in some stage of reclamation. Reclamation would be concurrent with 
mining over the course of the estimated 25-year mine life and would be followed by a minimum of 10 
years of reclamation and revegetation monitoring. Impacts are reported in terms of total acres of 
disturbance over the life of the mine; however, note that this disturbance would not all occur at one time. 

Under the Proposed Action, approximately 1,975 acres of disturbance would occur in vegetated areas (see 
Table 4.17.1). Of this, dispersed facilities would be sited to avoid disturbances to wetlands, floodplains, 
stream channels, and intact sagebrush stands wherever possible, with mitigation measures prescribed 
where it is not possible to avoid such disturbances. Underground mining would not directly impact 
overlying vegetation; however, impacts associated with underground mining could include hydrological 
changes and subsidence. Surface disturbance, consisting of the road and ROW, would occur for the 
reroute of KFO Route 116 in and outside the tract. Although the entire ROW would not be directly 
disturbed, for purposes of analysis, it is assumed that these areas would be nonfunctional as habitat for 
wildlife for the life of the mine. Following mining of the original roadbed, KFO Route 116 would be 
returned to its original route, and the temporary ROW would be reclaimed and restored. Under the 
Proposed Action, approximately 55% of the wildlife habitats in the tract would be removed by surface 
mining and associated disturbance. Reclamation would restore the disturbed areas for wildlife habitat. 
The timeframe for the restoration of habitat would vary by species, with restoration for species that use 
sagebrush habitats taking approximately 20 years, according to BLM’s experience with vegetation 
treatments completed locally. 

Under this alternative, the activities that would contribute to noise and nighttime light impacts, as 
described in Section 4.2.5, would occur within the approximately 1,993 acres of surface disturbance and 
would persist for 25 years (the life of the mine under this alternative). Although the activities contributing 
to these impacts would occur within a 1,993-acre footprint of surface disturbance, the spatial extent of 
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noise and lighting impacts would vary and move according to where the lights and noise generators are 
located within that footprint. A general description of noise and lighting impacts under the action 
alternatives is provided in Section 4.17.4.2.5.  

Water use for dust suppression and the washing of equipment would occur over the 25-year mine life. 
Water sources would consist of groundwater accumulated in open pits and water pumped from existing 
wells or from wells established near the mine for coal mining purposes. Direct and indirect impacts to 
wildlife could result from surface-water depletions or from degradation of surface-water quality due to 
increased sediment loads from mining operations or spills of petroleum products and other hazardous 
materials. Direct impacts to wildlife that occupy wetlands or riparian habitats (see Table 4.17.1) would 
consist of habitat removal during mining and related disturbances. Indirect impacts would consist of loss 
of habitat and/or reduced habitat functioning (i.e., reduced water quality, reduced prey availability) as a 
result of water depletions or sedimentation of surface waters. The BLM’s Utah Riparian Management 
Policy (IM UT-2005-091) requires that field offices, to the extent practicable, “protect riparian areas 
through sound management practices and avoid negative impacts to the maximum extent practicable” 
(BLM 2005a). The policy goes on to state that “[n]o new surface disturbing activities will be allowed 
within 100 meters of riparian areas unless it can be shown that: 

a. there are not practical alternatives or, 
b. all long term impacts can be fully mitigated or, 
c. the activity will benefit and enhance the riparian area.” 

This riparian policy would help reduce impacts to riparian areas within the tract. See Section 4.16, Water 
Resources, for more detailed discussion of water use under the Proposed Action. 

4.17.4.3.1 Big Game 

The tract contains approximately 3,439 acres of substantial value summer habitat for mule deer and 138 
acres of crucial summer habitat for mule deer. The tract also contains approximately 3,506 acres of 
substantial value summer habitat for elk and 71 acres of year-long substantial value habitat for elk. These 
big game species are likely to be displaced from crucial and substantial-value habitats on the tract during 
mining operations and development. In addition to the impacts described above (Section 4.17.4.2), direct 
impacts would consist of habitat loss, alteration, and fragmentation due to surface disturbance. When 
examining the effects of oil and gas development, Wilbert et al. (2008) conclude that even lower levels of 
development can have substantial effects on wildlife, including big game. The relocation of KFO Route 
116 and pit disturbance are examples of surface disturbance that would affect mule deer and elk habitat 
through loss, alteration, and fragmentation. Deer and elk are also more likely to avoid buffer areas around 
heavily traveled roads, in comparison to lightly traveled roads (Forman et al. 1998). Other impacts would 
consist of disruption of movement and habitat use due to noise, night lighting, and increased human 
presence. As discussed in Lutz et al. (2003), mule deer avoided zones approximately 100–400 meters 
(328–1,312 feet) from roads or human presence, resulting in habitat unavailable to the species for 
foraging or cover in an area larger than the actual footprint of the disturbance. Disturbed habitat would 
have reduced forage and cover value until reclamation and restoration actions are complete 
(approximately 10 years post-mining activity). Reclaimed sites may have limited habitat value in early 
stages of succession, and may or may not fully return to their original habitat function in late successional 
stages. Over the life of the mine under the Proposed Action, surface-disturbing activities would ultimately 
remove 21% of crucial summer mule deer habitat in the tract (0.03% of the HMU), 52% of substantial 
value summer mule deer habitat in the tract (0.9% of the HMU), 35% of year-long substantial value elk 
habitat in the tract (2% of the HMU), and 52% of substantial value summer elk habitat in the tract (2% of 
the HMU) (see Table 4.17.1 and Map 3.20). No designated pronghorn habitats occur in the proposed 
tract. Impacts are reported in terms of total acres of disturbance over the life of the mine, but note that this 
disturbance would not all occur at one time.  
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This reduction in available habitat would also reduce the food sources available to individuals, potentially 
reducing the health of some individuals. However, because surface-disturbing activities under the 
Proposed Action would impact less than 1% of crucial summer mule deer habitat and substantial value 
mule deer habitat within the HMU, there would be adjacent available habitat into which this species could 
disperse. Likewise, because surface-disturbing activities under the Proposed Action would impact only 
2% of year-long substantial value habitat and substantial value summer habitat for elk, there would be 
adjacent available habitat into which this species could disperse. 

Under the Proposed Action, an additional 0.8 acre of mule deer crucial summer, 0.2 acre of elk crucial 
summer, and 0.6 acre of elk year-long substantial value habitats on BLM-administered land adjacent to 
the tract would be disturbed to reroute KFO Route 116. The KFO Route 116 relocation would take place 
inside the tract; the acres of habitat removal are accounted for in Table 4.17.2. Although the new road 
location, along with increased mine-related traffic, would influence big game species movement patterns 
(discussed in section 4.17.5.2), the severity of these impacts over existing conditions would not 
substantially change. This is because the KFO Route 116 currently exists and is already influencing 
wildlife movement due to the presence of traffic. The KFO Route 116 relocation would, however, 
increase the impacts of habitat fragmentation on big game over current conditions by creating an 
additional vector for weeds and increasing edge habitat.  

Impacts to big game species along the reasonably foreseeable coal haul transportation route are discussed 
in Section 4.17.5.2.1. Direct impacts to mule deer and elk habitats in the tract would be greater under the 
Proposed Action compared to the No Action Alternative. Implementation of the Proposed Action would 
result in the disturbance of 29 more acres of crucial summer mule deer habitat, 1,803 more acres of 
substantial value summer mule deer habitat, 1,808 more acres of substantial value summer elk habitat, 
and 25 more acres of year-long substantial value elk habitat than would occur under the No Action 
Alternative. 
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Table 4.17.2. Direct Impacts to Mule Deer and Elk Habitats in the Alton Coal Tract under the No Action and Action Alternatives 
 Acres 

in HMU 
Alternative A 
(No Action) 

Alternative B  
(Proposed Action) 

Alternative C (Reduced Tract Acreage 
and Seasonal Restrictions) 

Alternative K1  
(Reduced Tract Acreage) 

Acres  
Disturbed 

Acres  
in Tract 

Acres  
Disturbed 

Percentage 
Disturbed 

(tract/HMU) 

Acres  
in Tract 

Acres  
Disturbed  

Percentage 
Disturbed 

(tract/HMU) 

Acres  
in Tract 

Acres  
Disturbed 

Percentage 
Disturbed 

(tract/HMU) 

Mule deer crucial 
summer 

105,443 0 138.0 29.0 21.0%/0.03% 109.0 0.0 0%/0% 109.0 0.0 0%/0% 

Mule deer 
substantial value 
summer 

207,439 0 3,438.6 1,803.3 52.4%/0.9% 3,063.7 1,526.0 49.8%/0.7% 2,004.8 920.1 45.9%/0.4% 

Elk substantial 
value summer 

83,854 0 3,505.5 1,807.5 51.6%/2.2% 3,101.6 1,501.3 48.4%/1.8% 2,113.8 920.1 43.5%/1.1% 

Elk year-long 
substantial value 

175,970 0 71.1 24.8 34.9%/0.01% 71.1 24.8 34.9%/0.01% 0.0 0.0 0%/0% 

Source: UDWR GIS data updated May 2006. 
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4.17.4.3.2 Raptors 

The Proposed Action would result in direct adverse impacts to foraging and wintering habitats, and to 
active and inactive nest sites for raptor species. Raptor nesting occurs primarily in riparian habitats on 
approximately 55 acres (2%) of the tract, 6.7 acres of which would be directly impacted by mining 
activities under the Proposed Action over the life of the mine. Suitable potential raptor nesting sites would 
also be reduced by the removal of 694 acres of pinyon-juniper woodland. No bedrock, cliff, or canyon 
roosting and nesting habitat occurs in the tract, but several small habitat areas are adjacent to the tract’s 
eastern boundary. Impacts are reported in terms of total acres of disturbance over the life of the mine, but note 
that this disturbance would not all occur at one time. Raptor species are sensitive to human disturbance, 
especially during breeding periods (Romin et al. 2002). Disturbance from mining activities or human 
presence near an active nest during breeding season could result in nest abandonment and/or mortality of 
young from increased vulnerability to predators, temperature extremes, or reduced food intake due to 
avoidance of the nest site by adult raptors. Impacts to active nesting sites would be mitigated by raptor 
nest surveys and the resulting avoidance measures. However, if a nest area is disturbed outside the nesting 
season, there is a likelihood that the raptor would not return to the nest the following nesting season. 
Indirect impacts to nesting habitat from subsidence would be unlikely because underground mining 
operations would occur in the northeast corner of the tract, where there is little nesting habitat. 

Raptor species would be directly impacted by habitat loss from pit disturbance and construction activities, 
and by the long-term loss of wooded foraging habitats (e.g., riparian, pinyon-juniper woodland, and 
mountain brush vegetation communities). They would also be impacted by the removal of perch and roost 
sites on and off tract, as required by the sage-grouse mitigation plan (see Appendix E) because this could 
contribute to reduced prey capture and a decreased ability to feed themselves and their chicks. Raptors 
forage in all habitat types, and the loss of foraging habitats due to direct disturbance or removal would 
result in the displacement of raptors from these areas until habitats have been successfully restored. 
Lastly, construction of roadways and mine-related traffic could result in increased mortality from vehicle 
strikes because many raptor species, especially owls, often forage 3–4 feet off the ground. 

Special lease stipulations and BMPs would minimize adverse impacts to raptor species, especially during 
the breeding season, by providing spatial and seasonal buffers of both occupied and unoccupied nests. 
Compliance with the BLM Riparian Management Policy (IM UT-2005-091) (BLM 2005a) would help 
minimize or mitigate for impacts on riparian nesting habitat. Additionally, mitigation actions aimed at 
reducing corvid species in the area (ravens and crows, as required by the sage-grouse mitigation plan; see 
Appendix E) would reduce competition for nesting sites for some raptor species, and would reduce the 
potential for predation of raptor eggs.  

Because a large portion of the tract would be disturbed during surface mining and associated activities 
over the life of the mine, the Proposed Action would result in greater short-term adverse impacts to raptor 
species and their habitats than would occur under the No Action Alternative. However, because raptors are 
highly mobile and there is an abundance of suitable habitat in the region surrounding the tract, there would be 
available habitat into which raptors could disperse. 
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4.17.4.3.3 Migratory Birds  

Under the Proposed Action, direct adverse impacts to migratory birds would occur from the direct 
removal, alteration, or fragmentation of habitat during surface mining and associated activities. Loss of 
habitat would reduce forage, cover, perches, and nesting areas for migratory birds. Most surface 
disturbance under the Proposed Action would occur in sagebrush/grassland and sagebrush/grassland 
(treated) (914 acres) and pinyon-juniper woodland vegetation communities (694 acres) (Table 4.17.3). 
Therefore migratory bird species associated with these vegetation communities would be most greatly 
affected. In addition, 278 acres (86%) of annual and perennial grasses vegetation community would be 
directly disturbed and effectively lost for migratory bird species associated with this community. Under 
the Proposed Action, approximately 1,975 acres (56%) of migratory bird habitat would be disturbed by 
surface mining over the life of the mine. Because a large portion of the tract would be disturbed during 
surface mining and associated activities, the Proposed Action would result in greater short-term adverse 
impacts to migratory bird species and their habitats than would occur under the No Action Alternative. 
Impacts are reported in terms of total acres of disturbance over the life of the mine, but note that this 
disturbance would not all occur at one time. Because migratory birds are highly mobile and there is an 
abundance of sagebrush/grassland and pinyon-juniper woodland vegetation communities in the region 
surrounding the tract, there would be available habitat in which migratory birds could disperse.  

Impacts of night lighting on migratory birds are well studied. Impacts of increased lighting at night 
include altered biorhythms (singing at night), altered feeding patterns, increased exposure to predation, 
and increased competition with nocturnal species (de Molenaar et al. 2006). For many bird species, the 
length of the night influences hormones and breeding cues. Artificially increasing day length by the use of 
nighttime lighting could induce pre-mature breeding condition (de Molenaar et al. 2006). The proposed 
night lighting could also attract migrating birds and therefore alter the typical migration route, leading to 
decreased health of the individual and/or flock (Gauthreaux et al. 2006) as well as influencing hormonal 
cues and potentially prompting migration at the wrong time (de Molenaar et al. 2006). Altered migration 
timing may lead to species arriving at Arctic breeding sites too early, or conversely, remaining at summer 
sites too long and attempting migration with reduced fat reserves, ultimately decreasing the health of the 
individual and/or flock. 

The predator control mitigation measure required by the sage-grouse mitigation plan (see Appendix E) 
would adversely impact ravens, because they would be targeted for removal to reduce predation on sage-
grouse eggs. However, the vegetation treatments required in the mitigation plan would be beneficial for 
local populations of migratory bird species that use sagebrush habitats. This is because the vegetation 
treatments would create additional breeding and foraging habitat for these species. 
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Table 4.17.3. Acreages and Direct Disturbance in the Alton Coal Tract by Vegetation Community and Associated Raptor and Migratory Bird Species Under the Action Alternatives 

Vegetation 
Community 

Associated Migratory  
Bird Species 

Alternative B (Proposed Action) Alternative C (Reduced Tract Acreage and Seasonal Restrictions) Alternative K1 (Reduced Tract Acreage) 

Acres in Tract Acres Disturbed Percentage Disturbed Acres in Tract Acres Disturbed Percentage Disturbed Acres in Tract Acres Disturbed Percentage Disturbed 

Pinyon-juniper 
woodlands 

Sharp-shinned Hawk, 
Cooper’s Hawk, Black-
throated Gray Warbler, Gray 
Vireo, Loggerhead Shrike, 
Virginia’s Warbler, Black-
capped Chickadee, 
Townsend’s solitaire, Pinyon 
Jay, Red-naped Sapsucker  

1,430.8 694.4 48.6% 1,410.2 680.1 48.2% 1,095.1 471.6 43.1% 

Sagebrush/ 
grassland 

Brewer’s Sparrow, Sage 
Sparrow, Mountain Bluebird, 
Green-tailed Towhee, Sage 
Thrasher 

860.2 366.5 42.6% 627.8 195.7 31.2% 369.1 91.2 24.7% 

Sagebrush/ 
grassland (treated) 

Brewer’s Sparrow, Sage 
Sparrow, Mountain Bluebird, 
Green-tailed Towhee, Sage 
Thrasher 

749.1 547.5 73% 749.1 546.1 73% 289.5 235.9 77% 

Annual and 
perennial grasses 

Peregrine Falcon, Prairie 
Falcon, Swainson’s Hawk, 
Rough-legged Hawk (winter), 
Mountain Bluebird, Bendire’s 
Thrasher  

324.1 278.4 85.9% 247.0 196.5 76.6% 247.0 196.8 79.7% 

Mountain brush Black-throated Gray Warbler, 
Gray Vireo, Virginia’s Warbler, 
Spotted Towhee, Gambel’s 
Quail, Black-chinned Sparrow  

62.8 24.9 39.6% 62.8 24.7 39.3% 40.8 1.7 4.2% 

Wetland (meadow) Lesser Goldfinch, Red-winged 
Blackbird 

62.8 55.5 88.3% 0.0 0.0 0% 0.0 0.0 0% 

Riparian Northern Harrier, Red-tailed 
Hawk, Great-horned Owl, 
Western Screech-Owl, Downy 
Woodpecker, American 
Dipper, Yellow-breasted Chat, 
Yellow Warbler  

55.3 6.7 12.1% 54.0 6.3 11.7% 54.0 6.4 11.9% 

Rabbitbrush Gambel’s Quail, Brewer’s 
Sparrow, Sage Sparrow, 
Mountain Bluebird, Green-
tailed Towhee, Sage Thrasher  

10.7 1.0 9.2% 10.7 1.0 8.0% 10.7 1.0 9.3% 

Total 3,555.8 1,974.8 55.5% 3,161.6 1,650.3 52.2% 2,106.2 1,004.6 47.7% 
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4.17.4.3.4 Amphibians 

Impacts to amphibian species from mining activities include habitat fragmentation and loss, displacement 
to lower quality habitats, increased exposure to predators from cover removal, crushing and burial of 
adults and young, toxins (MgCl), possible sedimentation, and attraction to ecological ‘traps’ such as water 
holding ponds. Potential habitats for amphibian species in wetland (meadow) and riparian vegetation 
communities comprise approximately 118 acres (3%) of the tract. Under the Proposed Action, 
approximately 53% (63 acres) of wetland and riparian habitats would be removed by mining and 
associated activities (see Table 4.17.1). These impacts would affect individuals, but due to the limited 
availability of potential habitats on the site, they would not likely affect entire populations of amphibian 
species. Because a portion of the tract would be disturbed during surface mining and associated activities, 
the Proposed Action would result in greater short-term adverse impacts to amphibian habitats than would 
occur under the No Action Alternative. Impacts are reported in terms of total acres of disturbance over the 
life of the mine, but note that this disturbance would not all occur at one time. 

Increased nighttime lighting is known to attract amphibian species to the light source, resulting in altered 
foraging patterns, increased risk of being struck by vehicles, and changes in behavior (i.e., reproduction 
and predator-avoidance) (Buchanan 2006). Tadpole behavior also is altered with increased illumination. 
Sustained nighttime lighting could lead to decreased health of local amphibian populations.  

4.17.4.4 ALTERNATIVE C: REDUCED TRACT ACREAGE AND SEASONAL 
RESTRICTIONS 

Under Alternative C, the nature of impacts would be the same as under the Proposed Action, but would 
differ in the acres of disturbance and timing of mine-related activities. The tract would encompass 
approximately 3,173 acres due to the exclusion of Block NW. Under Alternative C, approximately 1,650 
acres of disturbance would occur in vegetated areas over approximately 21 years (see Table 4.17.1). 
Dispersed facilities would be sited to avoid disturbances to wetlands, floodplains, stream channels, and 
intact sagebrush stands wherever possible, with mitigation measures prescribed where it is not possible. 
Timing restrictions designed to reduce impacts to Greater Sage-Grouse in Block S would be implemented 
to reduce impacts to the local lek and sage-grouse population that occupies portions of the tract during the 
nesting and brooding periods. These timing restrictions would alter the timing and distribution of mining 
activities, and would reduce impacts to other wildlife species that use sagebrush habitats.  

Alternative C would require that two pits (totaling approximately 240 acres) are open simultaneously so the 
selected lessee could comply with the Greater Sage-Grouse timing restrictions by mining outside the lek 
buffer during the breeding time period. However, only one pit would be active at any one time, and the 
other pit would sit idle. This alternative would require the use of additional heavy equipment because of the 
two pits. In addition, a stockpiling area for approximately 40–60 acres of overburden would be required for 
two simultaneously open pits. At any one time, there would be approximately 240 acres of open surface-
mining pits and an additional 240 or more acres in some stage of reclamation. Reclamation would be 
concurrent with mining over the course of the estimated 21-year mine life and would be followed by an up to 
10-year reclamation and revegetation monitoring period, with reclamation activities potentially extended for 
some pits due to timing restrictions for sage-grouse. Impacts are reported in terms of total acres of disturbance 
over the life of the mine, but note that this disturbance would not all occur at one time. 

Relocation of KFO Route 116 would not be required in Block NW under this alternative because this 
portion of the tract would not be included (see Map 2.2). Relocation of KFO Route 116 elsewhere in the 
tract would require approximately 36 acres of surface disturbance, with an additional 0.6 acre of 
disturbance outside of the tract. As described for the Proposed Action, for purposes of analysis, the entire 
36.6 acres is assumed to be nonfunctional as habitat for wildlife for the life of the mine. The reroute 
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would be cited to avoid disturbances to wetlands, floodplains, stream channels, and intact sagebrush 
stands wherever possible; the exact location of the reroute would be finalized during the permitting phase 
of the project. Under Alternative C, approximately 52% of wildlife and special status species habitats in 
the tract would be directly impacted by surface disturbance. Water use for dust suppression and the washing 
of equipment would occur over the 21-year mine life. Water sources would consist of groundwater 
accumulated in open pits and water pumped from existing wells or wells established near the mine for coal 
mining purposes. Impacts to wildlife would be the same as would occur under the Proposed Action. See 
Section 4.16 for more detailed discussion of water use. 

4.17.4.4.1 Big Game 

Under Alternative C, the nature of impacts to wildlife occurring in the tract analysis area would be the same as 
described for the Proposed Action and in the Impacts Common to the Action Alternatives section. Over the life 
of the mine, surface-disturbing activities would ultimately impact 1,526 acres (50% of the tract and 0.7% of 
the HMU) of substantial value summer mule deer habitat, 1,501 acres (48% of the tract and 1.8% of the 
HMU) of substantial value summer elk habitat, and 25 acres (35% of tract and 0.01% of the HMU) of year-
long substantial value elk habitat (see Table 4.17.2 and Map 3.20). An additional 0.6 acre of mule deer crucial 
summer and 0.6 acre of elk year-long substantial value habitats on BLM-administered land adjacent to the tract 
would be disturbed for the reroute of KFO Route 116. Noise and nighttime light impacts would be the same as 
those described in Section 4.2.5 and under the Proposed Action, except that they would occur on 331 fewer 
acres and for a shorter duration of 21 years (the mine life under this alternative). Direct impacts to mule deer 
and elk habitats in the tract would be greater under Alternative C compared to the No Action Alternative. No 
designated pronghorn habitats occur on or adjacent to the tract under Alternative C. Impacts are reported in 
terms of total acres of disturbance over the life of the mine, but note that this disturbance would not all occur at 
one time. 

Because surface-disturbing activities under Alternative C would impact less than 1% of substantial value mule 
deer habitat within the HMU, there would be available habitat in which this species could disperse. Likewise, 
because surface-disturbing activities under Alternative C would impact a total of less than 2% of year-long 
substantial value habitat and substantial value summer habitat for elk, there would be available habitat in 
which this species could disperse. 

4.17.4.4.2 Raptors 

Under Alternative C, raptor species would be directly impacted by habitat loss from pit disturbance and 
construction activities, and by the long-term loss of wooded foraging habitats (e.g., riparian, pinyon-
juniper woodland, and mountain brush vegetation communities). The nature of impacts to raptor species 
would be the same as described for the Proposed Action. The increased risk of direct mortality of ground-
nesting raptor species from pit development and construction equipment would be reduced by the 
elimination of Block NW and by timing stipulations in Block S. Suitable raptor nesting sites would likely 
be reduced by the removal of 680 acres of pinyon-juniper woodland. Because a portion of the tract would 
be disturbed during surface mining and associated activities, Alternative C would result in greater short-
term adverse impacts to raptor species and their suitable habitats than would occur under the No Action. 
As under the Proposed Action, special lease stipulations and BMPs would minimize adverse impacts to 
raptor species, especially during the breeding season, by providing spatial and seasonal buffers of both 
occupied and unoccupied nests. Because raptors are highly mobile and there is an abundance of suitable 
habitat in the region surrounding the tract, there would be available habitat in which raptors could disperse.  
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4.17.4.4.3 Migratory Birds 

Under Alternative C, direct adverse impacts to migratory birds would occur from the direct removal, 
alteration, or fragmentation of habitat during surface mining and associated activities. The nature of 
impacts to migratory bird species would be the same as described for the Proposed Action. Most surface 
disturbance under Alternative C would occur in sagebrush/grassland and sagebrush/grassland (treated) 
(742 acres) and pinyon-juniper woodland vegetation communities (680 acres) (see Table 4.17.3). 
Therefore, migratory bird species associated with these vegetation communities would be the most greatly 
affected. In addition, 197 acres (80%) of annual and perennial grasses would be directly disturbed and 
effectively lost for migratory bird species associated with this vegetation community. Under Alternative 
C, approximately 1,650 acres (52%) of suitable migratory bird habitat in the tract would be disturbed by 
surface mining over the 21-year mine life (see Table 4.17.3). Because a large portion of the tract would be 
disturbed during surface mining and associated activities, Alternative C would result in greater short-term 
adverse impacts to migratory bird species and their suitable habitats than would occur under the No 
Action Alternative. Because migratory birds are highly mobile and there is an abundance of 
sagebrush/grassland and pinyon-juniper woodland vegetation communities in the region surrounding the 
tract, there would be available habitat in which migratory birds could disperse. 

4.17.4.4.4 Amphibians 

Impacts to amphibian species from mining activities include habitat fragmentation and loss, displacement to 
lower quality habitats, increased exposure to predators from cover removal, crushing and burial of adults and 
young, and attraction to ecological ‘traps’ such as water holding ponds. The nature of impacts to amphibian 
species would be the same as described for the Proposed Action. None of the wetland (meadow) vegetation 
community would be directly disturbed under Alternative C. However, approximately 6 acres of riparian 
vegetation community would be disturbed under this alternative. Because a portion of the tract would be 
disturbed during surface mining and associated activities, Alternative C would result in greater short-term 
adverse impacts to amphibian species’ vegetation communities than would occur under the No Action 
Alternative. Impacts are reported in terms of total acres of disturbance over the life of the mine, but note that 
this disturbance would not all occur at one time. 

4.17.4.5 ALTERNATIVE K1: REDUCED TRACT ACREAGE 

Under Alternative K1, the nature of impacts would be the same as under the Proposed Action and 
Alternative C, but would differ in the acres of disturbance, or magnitude. Alternative K1 would exclude 
both Block NW and Block S from mining activities. The tract would encompass approximately 2,114 
acres due to the exclusion of Block NW and Block S. Under Alternative K1, approximately 1,012 acres of 
surface disturbance would occur over approximately 16 years (see Table 4.17.1). Dispersed facilities 
would be sited to avoid disturbances to wetlands, floodplains, stream channels, and intact sagebrush 
stands wherever possible, with mitigation measures prescribed where it is not possible. Under Alternative 
K1, there would be a single open pit (approximately 120 acres), and at any one time there would be 
approximately 120 acres of open surface-mining pit disturbance and an additional 120 or more acres in 
some stage of reclamation. Reclamation would be concurrent with mining over the course of the estimated 
16-year mine life and would be followed by an up to 10-year reclamation and revegetation monitoring period, 
with reclamation activities potentially extended for some pits due to timing restrictions for sage-grouse. 
Impacts are reported in terms of total acres of disturbance over the life of the mine, but note that this 
disturbance would not all occur at one time. 

Relocation of KFO Route 116 would not be required in Block NW under this alternative because this 
portion of the tract would not be included in the lease (see Map 2.3). Relocation of KFO Route 116 
elsewhere in the tract would require approximately 16 acres of surface disturbance. As described for the 
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Proposed Action, for purposes of analysis, the entire 16 acres are assumed to be nonfunctional as habitat 
for wildlife for the life of the mine. The reroute would be cited to avoid disturbances to wetlands, 
floodplains, stream channels, and intact sagebrush stands wherever possible. Under Alternative K1, 
approximately 48% of wildlife habitats in the tract would be directly impacted by surface disturbance.  

Water use for dust suppression and the washing of equipment would occur over the 16-year mine life. Water 
sources would consist of groundwater accumulated in open pits and water pumped from existing wells or wells 
established near the mine for coal mining purposes. Impacts to wildlife would be the same as under the 
Proposed Action and Alternative C. See Section 4.16 for more detailed discussion of water use. 

4.17.4.5.1 Big Game 

Under Alternative K1, the nature of impacts to big game occurring in the tract analysis area would be the same 
as described for the Proposed Action, Alternative C, and in the Impacts Common to the Action Alternatives 
section. Over the life of the mine, surface-disturbing activities would ultimately impact approximately 920 
acres (45.9% of the tract and 0.4% of the HMU) of substantial value summer mule deer habitat, and 
approximately 920 acres (43.5% of the tract and 1.1% of the HMU) of substantial value summer elk habitat 
(see Table 4.17.2 and Map 3.20). Noise and nighttime light impacts would be the same as those described in 
Section 4.17.5.2 and under the Proposed Action, except that they would occur on 981 fewer acres and for a 
shorter duration of 16 years (the life of the mine under this alternative). Direct impacts to mule deer and elk 
habitats in the tract would be greater under Alternative K1 compared to the No Action Alternative. No 
designated pronghorn habitats occur on or adjacent to the tract under Alternative K1. Impacts are reported in 
terms of total acres of disturbance over the life of the mine, but note that this disturbance would not all occur at 
one time. Because surface-disturbing activities under Alternative K1 would impact less than 1% of substantial 
value mule deer habitat within the HMU, there would be available habitat into which this species could 
disperse. Likewise, because surface-disturbing activities under the Proposed Action would impact less than 2% 
of substantial value summer habitat for elk, there would be available habitat into which this species could 
disperse. 

4.17.4.5.2 Raptors 

Under Alternative K1, raptors would be impacted by suitable habitat loss from pit disturbance and 
construction activities, and by the long-term loss of wooded foraging habitats (e.g., riparian, pinyon-
juniper woodland, and mountain brush vegetation communities). The nature of impacts to raptor species 
would be the same as described for the Proposed Action. The increased risk of direct mortality of ground-
nesting raptor species, such as Northern Harrier, from pit development and construction equipment would 
be reduced by the exclusion of Block NW and Block S from mining activities. Suitable raptor nesting 
sites would likely be reduced by the removal of 472 acres (43%) of pinyon-juniper woodland. Because a 
large portion of the tract would be disturbed during surface mining and associated activities, Alternative 
K1 would result in greater short-term adverse impacts to raptor species and their suitable habitats than 
would occur under No Action. As under the Proposed Action and Alternative C, special lease stipulations 
and BMPs would minimize adverse impacts to raptor species, especially during the breeding season, by 
providing spatial and seasonal buffers of both occupied and unoccupied nests. Because raptors are highly 
mobile and there is an abundance of suitable habitat in the region surrounding the tract, there would be 
adequate habitat in which raptors could disperse.  

4-248 



Alton Coal Tract LBA Supplemental Draft EIS Chapter 4. Environmental Impacts 
4.17 Wildlife: General 

4.17.4.5.3 Migratory Birds 

Under Alternative K1, direct adverse impacts to migratory birds would occur from the direct removal, 
alteration, or fragmentation of suitable habitat during surface mining and associated activities. The nature of 
impacts to migratory bird species would be the same as described for the Proposed Action and Alternative C. 
Most surface disturbance under Alternative K1 would occur in sagebrush/grassland and sagebrush/grassland 
(treated) (327 acres) and pinyon-juniper woodland vegetation communities (472 acres) (see Table 4.17.3). 
Therefore, migratory bird species associated with these vegetation communities would be most greatly 
affected. In addition, 197 acres (80%) of annual and perennial grasses would be directly disturbed and 
effectively lost for migratory bird species associated with this community. Under Alternative K1, 
approximately 1,005 acres (48%) of migratory bird habitat in the tract would be disturbed by surface mining 
over the 16-year mine life (see Table 4.17.3). Because a large portion of the tract would be disturbed during 
surface mining and associated activities, Alternative K1 would result in greater short-term adverse impacts to 
migratory bird species and their suitable habitats than would occur under the No Action Alternative. Because 
migratory birds are highly mobile and there is an abundance of sagebrush/grassland and pinyon-juniper 
woodland vegetation communities in the region surrounding the tract, there would be adequate habitat in 
which migratory birds could disperse. 

4.17.4.5.4 Amphibians 

Impacts to amphibian species from mining activities include habitat fragmentation and loss, displacement to 
lower quality habitats, increased exposure to predators from cover removal, crushing and burial of adults and 
young, and attraction to ecological ‘traps’ such as water holding ponds. The nature of impacts to amphibian 
species would be the same as described for the Proposed Action and Alternative C. None of the wetland 
(meadow) vegetation community would be directly disturbed under Alternative K1. However, approximately 
6.4 acres of the riparian vegetation community would be disturbed under this alternative. Because a portion of 
the tract would be disturbed during surface mining and associated activities, Alternative K1 would result in 
greater short-term adverse impacts to amphibian species’ vegetation communities than would occur under the 
No Action Alternative.  

4.17.5 Impacts from Coal Hauling 
There would be no additional loss of wildlife habitat from the reasonably foreseeable coal haul transportation 
route. Coal transportation would occur on existing roads and would not necessitate road upgrades. The 
following analysis focuses on direct and indirect impacts to wildlife from increased rates of traffic. 

Wildlife mortality along highways and roads is facilitated by the presence of open foraging areas along the 
roadside, and by the need for road crossings during daily or seasonal movements (BLM 1995; USDOT 1975). 
Wildlife mortalities along highways and roads is most likely to occur from dusk to dawn, when wildlife may 
be more active and motorist visibility is reduced, and during seasonal migrations when wildlife are more likely 
to cross roads. Impacts from coal truck traffic on wildlife would vary according to the individual’s size, 
mobility, and movements; large, nocturnal species and migratory species such as mule deer, elk, and 
pronghorn would be at the greatest risk. An increase in vehicle collision mortality of raptors and other bird 
species could also occur due to birds scavenging roadkill, and would be proportional to the volume of other 
animal mortalities. The attraction of raptors to any increase in roadkill could also result in an increase in raptor 
predation of small animal species in habitats adjacent to the reasonably foreseeable coal haul transportation 
route.  
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4.17.5.1 ALTERNATIVE A: NO ACTION 

Wildlife mortalities along US-89, SR-20, I-15, and SR-56 are likely to increase due to additions of mine-
related traffic from existing fee coal mine areas adjacent to the tract that would use existing routes (see Section 
4.19). A large portion of the reasonably foreseeable coal haul transportation route would be adjacent to wildlife 
and special status species habitats (Table 4.17.4). From 2003 to 2005, wildlife-related single-vehicle crashes 
made up 51% of crashes on US-89, 18% of crashes on US-20, 11% of crashes on I-15, and 41% of crashes on 
SR-56 (Fehr & Peers Transportation Consultants 2013). Wildlife mortality and associated disruptions in 
habitat use and migration routes would be expected to occur under both the No Action Alternative and the 
action alternatives. However, mine-related traffic and associated wildlife impacts would be minimized under 
the No Action Alternative due to the expected lower volume of truck traffic. 

Table 4.17.4. Land Cover Miles Adjacent to the Reasonably Foreseeable Coal Haul Transportation 
Route and Associated Wildlife Under the No Action and Action Alternatives 

Cover Type Associated Wildlife Species Miles Percentage of 
Route 

Sagebrush Elk, mule deer, pronghorn, Brewer’s Sparrow, Sage Sparrow, 
Green-tailed Towhee, Sage Thrasher 

49.4 43.1% 

Developed American Kestrel, Western Kingbird, American Robin, Brown-
headed Cowbird, Brewer’s Blackbird 

41.6 36.3% 

Pinyon-juniper woodland Elk, Sharp-shinned Hawk, Cooper’s Hawk, Black-throated Gray 
Warbler, Gray Vireo, Loggerhead Shrike, Virginia’s Warbler, 
Townsend’s Solitaire, Pinyon Jay, Red-naped Sapsucker  

11.7 10.2% 

Agriculture Elk, mule deer, pronghorn, Peregrine Falcon, Prairie Falcon, 
Swainson’s Hawk, Say’s Phoebe, Western Kingbird 

7.3 6.4% 

Shrub-steppe Elk, mule deer, pronghorn, Brewer’s Sparrow, Sage Sparrow, 
Green-tailed Towhee, Sage Thrasher  

0.2 0.2% 

Woodland-shrubland Elk, Black-throated Gray Warbler, Gray Vireo, Virginia’s Warbler, 
Ash-throated Flycatcher, Black-capped Chickadee, Spotted 
Towhee, Black-chinned Sparrow  

2.2 1.9% 

bedrock, cliff, and canyon Peregrine Falcon, Prairie Falcon, Rock Wren 1.1 1.0% 

Grassland (native and 
invasive grasses/forbs) 

Elk, mule deer, pronghorn, Rough-legged Hawk (Winter), 
Mountain Bluebird, Bendire’s Thrasher 

0.2 0.2% 

Open water Mallard, shorebirds, fish, amphibians < 0.1 < 0.1% 

Salt desert scrub Pronghorn, Bendire’s Thrasher, Black-chinned Sparrow, 
Brewer’s Sparrow, Gambel’s Quail, Loggerhead Shrike, Lucy’s 
Warbler, Mountain Plover, Northern Harrier, Prairie Falcon, Sage 
Sparrow, Black-throated Sparrow, Gambel’s Quail  

< 0.1 < 0.1% 

Riparian Red-tailed Hawk, Great-horned Owl, Western Screech-Owl, 
Broad-tailed Hummingbird, Gambel’s Quail, Lucy’s Warbler, 
Peregrine Falcon, Downy Woodpecker, American Dipper, 
Yellow-breasted Chat, Yellow Warbler 

0.8 
40.8 

acres* 

0.7% 

Total 114.7 
miles 

100.0% 

Notes: Scientific nomenclature for all wildlife species in this EIS is introduced in Chapter 3. 

Acres of riparian habitat within 100-feet of the reasonably foreseeable coal haul transportation route are also included to assess potential impacts in the 
unlikely event of a coal truck accident in close proximity to this cover type. 

Land cover miles are the same for all three action alternatives because the reasonably foreseeable coal haul transportation route is the same for all 
alternatives. 
* The analysis area for riparian also includes acres of habitat within a 100-foot buffer of the reasonably foreseeable coal haul transportation route.
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4.17.5.2 ALTERNATIVE B (PROPOSED ACTION), ALTERNATIVE C (REDUCED 
TRACT ACREAGE AND SEASONAL RESTRICTIONS), AND 
ALTERNATIVE K1 (REDUCED TRACT ACREAGE) 

Under the Proposed Action, Alternative C, and Alternative K1, the addition of coal trucks and other mine-
related traffic is expected to generate an additional 160 employee round-trips per day on existing 
roadways, and 153 truck round-trips over each 24-hour period, or six trucks each way per hour, along the 
reasonably foreseeable transportation route (approximately 115 miles from Alton via US-89 to US-20 to 
I-15 to SR-56 to Iron Springs). Coal trucks are expected to leave the mine at nine- to 10-minute intervals, 
with a truck passing any given point along the route approximately every five minutes. The increase in 
ADT from employee and service round-trips and coal trucks is estimated at 4% on US-89 and 2% on SR-
56 compared to the No Action Alternative (see Section 4.14.3). Coal truck traffic would increase average, 
daily, heavy truck volume of 28%–43% along US-89 and US-20 (Fehr & Peers Transportation 
Consultants 2013).  

Wildlife-related vehicle accidents accounted for 126 (approximately 51%) of single-vehicle accidents on 
US-89 (from Glendale to junction with SR-20) between 2003 and 2005 (see Appendix H, transportation 
study). These accidents occurred before mining operations at the Coal Hollow Mine. Wildlife-related 
vehicle accidents accounted for 12 (approximately 18%) single-vehicle accidents on SR-20 (from I-15 to 
junction with US-89) between 2003 and 2005. Wildlife-related vehicle accidents accounted for 39 
(approximately 11%) single-vehicle accidents on I-15 (from Cedar City to SR-20) between 2003 and 
2005. Wildlife-related accidents accounted for 34 (approximately 41%) single vehicle accidents on SR-56 
(from Milepost 9.80 to Milepost 61.39) between 2003 and 2005.  

There would be an increased risk of wildlife mortality from vehicle collisions along the reasonably 
foreseeable coal haul transportation route, particularly due to the relative increase in nighttime truck 
traffic. Wildlife would also be impacted by disruption of diurnal or nocturnal activities from traffic-
related noise. Because wildlife habitats occur adjacent to a large portion of the reasonably foreseeable 
coal haul transportation route (see Table 4.17.4), there would be an increased risk of mortality from 
vehicle collisions and greater impacts from traffic-related noise due to an increase in coal truck traffic. 
Ambient noise levels of 40 dBA could increase to 56–68 dBA due to haul truck traffic. There would also 
be an increased risk of sedimentation or contamination of the Sevier River drainage system from 
accidental spillage of coal associated with increased coal truck traffic. 

Any increase in roadkill could increase raptor activity along the reasonably foreseeable coal haul 
transportation route. The proportional increase in truck traffic at night would be considerably higher than 
daily traffic proportional volume increases (BLM 1995) (see Section 4.14). Coal truck traffic would not 
be reduced by timing restrictions on Block S under Alternative C, because of the operation of a second pit 
that would allow mining at all times. Direct and indirect impacts to wildlife would be greater under the 
Proposed Action, Alternative C, and Alternative K1 compared to the No Action Alternative. The duration 
of the impacts among the action alternatives would differ according to the lengths of mine life. Under the 
Proposed Action, coal would be transported during a 25-year mine life, Alternative C would transport 
coal during a 21-year mine life, and Alternative K1 would transport coal during a 16-year mine life. 

Roads can also effectively act as a movement barrier to some wildlife species, especially when the road is 
wide, paved, and handles high amounts of traffic. Traffic would be increased from the presence of coal 
haul trucks on the reasonably foreseeable coal haul transportation route. Species that are most susceptible 
to barrier effects are those that tend to avoid roads and also require large tracts of habitat for survival 
(Forman et al. 2003), such as bobcat, mountain lion, and elk. Other wildlife groups vulnerable to these 
effects include small mammal and amphibian species. Because of the presence of roads and barrier effects 
(which reduce landscape connectivity), these species are more susceptible to reduced gene flow and a 
reduced regional population size. Many wildlife species are therefore at a greater risk of a reduction in the 
regional population size due to the presence of roads and increased traffic on existing roads. 
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4.17.5.2.1 Big Game 

Mule deer are the primary big game animal affected by highway traffic in the United States, with an 
estimated 1 million deer-vehicle collisions annually (Conover et al. 1995). As discussed for Alternative 
A, wildlife accounted for a considerable portion of the vehicle accidents that occurred on the reasonably 
foreseeable coal haul transportation route from 2003 to 2005 (Fehr & Peers Transportation Consultants 
2013). The factors contributing to deer-vehicle collisions are traffic volume, deer density, and higher 
vehicle speeds (Sullivan et al. 2003). As a result, vehicle-related mortality of mule deer along the 
reasonably foreseeable coal haul transportation route would be proportional to mule deer density and the 
speed and volume of traffic relative to deer movements and concentrations. Traffic timing is also a factor; 
the greatest potential for mule deer fatalities from truck traffic most likely occur during spring and fall 
migrations and during morning and evening hours, when deer are most active. Traffic impacts to elk and 
pronghorn would also be proportional to the density of animals, and the timing, speed, and volume of 
traffic relative to their movements. Under the No Action Alternative, coal transport from the tract along 
US-89, SR-20, I-15, and SR-56 would not occur as a function of mining because the tract would not be 
offered for lease sale. However, coal haul traffic from the existing adjacent mine would continue. Under 
the Proposed Action, Alternative C, and Alternative K1, a large portion of the reasonably foreseeable coal 
haul transportation route would be adjacent to crucial winter mule deer habitat (81%), crucial winter elk 
habitat (49%), and crucial year-long pronghorn habitat (49%) (Table 4.17.5). This suggests that impacts 
to mule deer and elk would be more likely in the winter, and impacts to pronghorn would be probable 
year-long. Although the estimated increase in ADT is estimated to be from 2% to 4% along the route, 
there would be a proportionally greater increase in nighttime traffic due to the 24-hour coal truck activity. 
See Section 4.14 (Transportation) for a more detailed discussion of projected traffic increases. 

Table 4.17.5. Miles of Mule Deer, Elk, and Pronghorn Habitats Adjacent to 
the Reasonably Foreseeable Coal Haul Transportation Route Under the No 
Action and Action Alternatives 

Miles Percentage of Route 

Mule Deer Habitats 

Crucial winter 21.2 18.4% 

Crucial summer 18.6 16.2% 

Substantial value year-long 11.7 10.2% 

Substantial value winter 10.2 8.9% 

Elk Habitats 

Substantial value winter 15.8 13.7% 

Substantial value summer 10.4 9.0% 

Pronghorn Habitats 

Crucial winter 5.9 5.1% 

Crucial year-long 54.0 47.0% 

Source: UDWR GIS data updated May 2012 

In addition to impacting big game while on their seasonal habitats, there is potential for coal hauling to 
impact mule deer, elk, and pronghorn when they move between seasonal habitats along established 
migration routes. All of these species currently follow migration routes that cross the reasonably 
foreseeable coal transportation route multiple times, as described in Section 3.17.2.1. A broad-scale 
pattern exists for big game to use the mountainous habitat north of the tract in the summer and desert 
habitat south of the tract in the winter, especially mule deer and elk. Increasing collision potential during 
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migration could impact regional big game populations to a greater degree than when the animals are 
stationary because herds from far-ranging seasonal habitats could be moving through the area. Impacts 
during migration have potential to reduce population health for herds throughout the region. Furthermore, 
increased traffic on roads that intersect migration routes increases the magnitude of existing road barrier 
effects. Road barrier effects refer not only to increased potential for vehicle collisions, but increased 
potential for migration routes to be altered and high-quality habitats not to be reached because of the 
tendency to avoid road crossings. 

4.17.5.2.2 Raptors 

Increased coal truck traffic could result in direct adverse impacts to raptors from vehicle strikes. The increase 
in traffic volume would likely result in increased roadkills of other wildlife species, which would attract raptors 
to the reasonably foreseeable coal haul transportation route and increase the likelihood of raptor mortality from 
vehicle collisions. Raptor foraging and nesting habitats in sagebrush, pinyon-juniper woodland, agriculture, 
shrub-steppe, woodland-shrubland, grassland, salt desert scrub, and riparian cover types occur adjacent to 
approximately 72 miles (62%) of the reasonably foreseeable coal haul transportation route (see Table 4.17.4). 
Under the Proposed Action, Alternative C, and Alternative K1, transportation-related adverse impacts to raptor 
species would likely be greater than would occur under the No Action Alternative. 

4.17.5.2.3 Migratory Birds 

Increased coal truck traffic would likely result in limited adverse impacts to migratory bird species adjacent to 
the reasonably foreseeable coal haul transportation route. Nevertheless, increased traffic volume could result in 
increased mortality from vehicle strikes. Foraging and nesting habitats for migratory bird species in sagebrush, 
pinyon-juniper woodland, agriculture, shrub-steppe, woodland-shrubland, grassland, and salt desert scrub 
cover types occur adjacent to approximately 71 miles (62%) of the reasonably foreseeable coal haul 
transportation route (see Tables 4.17.3 and 4.17.4). Under the Proposed Action, Alternative C, and Alternative 
K1, transportation-related adverse impacts to migratory bird species would likely be greater than would occur 
under the No Action Alternative. 

4.17.5.2.4 Amphibian Species 

Increased coal truck traffic would likely result in limited adverse impacts to amphibian species occurring along 
the reasonably foreseeable coal haul transportation route. Nevertheless, increased traffic volume could result in 
increased mortality from vehicle strikes. Amphibian habitat in pinyon-juniper woodlands occur adjacent to 
approximately 12 miles (10%) of the reasonably foreseeable coal haul transportation route (see Table 4.17.4). 
Under the Proposed Action, Alternative C, and Alternative K1, transportation-related adverse impacts to 
amphibians would likely be slightly greater than would occur under the No Action Alternative. 

4.17.5.2.5 Fish 

Fish, primarily trout species, occur in habitats adjacent to the reasonably foreseeable coal haul transportation 
route. Due to the expected increase in the volume of coal truck traffic associated with mining operations, there 
is increased potential for accidental coal spills to stream habitats along the reasonably foreseeable coal haul 
transportation route. Approximately 0.8 mile (0.7%) of the reasonably foreseeable coal haul transportation 
route transects stream habitats where there is the potential for a coal truck spill into the waterway. Stream and 
riparian habitats occur on 40.8 acres of riparian habitat within 100 feet of the reasonably foreseeable coal haul 
transportation route. Although the risk of a spill to this small portion of the route is negligible, the introduction 
of coal, petroleum products, or other hazardous materials from a coal truck spill could directly or indirectly 
adversely impact fish species and their habitats by causing mortality of individual fish or prey species from 
poisoning, or from loss of habitat due to reduced water quality or other habitat features. 
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4.17.6 Potential Mitigation Measures 
Protective measures for wildlife species described above and in Management and Considerations Common to 
Each Action Alternative in Chapter 2 would mitigate and/or minimize impacts to wildlife resources in the 
tract. Potential mitigation measures for wildlife species include those listed below. BLM will incorporate 
selected mitigation measures into the ROD for this EIS. 

• Install fencing and/or netting or other protective features around evaporation and production pits
to reduce mortality of wildlife (e.g., migratory birds, raptors, and bats) due to drowning or
entrapment.

• Design fences proposed in big game habitat to reduce impacts to big game movement. BLM
would consult with UDWR on the design and location of new fences and in rebuilding old fence
lines.

• Cooperate with UDWR to contribute funds to big game habitat improvement projects in the
Paunsaugunt Management Unit by improving 4 acres of habitat for every acre of habitat
disturbed.

• Cooperate with UDWR to contribute funds to local conservation easements that benefit wildlife.
To reduce road and haul truck impacts on wildlife, potential mitigation measures include the following: 

• Install deer ‘whistles’ on coal haul trucks to reduce potential wildlife mortality.
• Install solar-powered flashing signs at critical crossings during hazardous seasons (i.e., migration

and winter) for deer and elk.
• If practical and economic, do not conduct coal hauling one hour before sunrise, one hour after

sunrise, one hour before sunset, and one hour after sunset to avoid crepuscular periods.
• Work with BLM, UDWR, and UDOT to ensure wildlife fencing, ramps, and crosswalks are

installed at appropriate locations throughout the transportation route.
• Work with UDOT to seed plant species unpalatable by big game species in road ROWs to reduce

big game/vehicle collisions.
• Cooperate with UDWR to contribute funds to help fund wildlife crossing projects along the haul

route.
• Cooperate with UDWR to contribute funds to efforts to monitor or research wildlife highway

mortalities along the haul route.
To reduce nighttime lighting impacts on wildlife, measures include the following: 

• Place shields on all lights to focus light downward and reduce light scatter.
• Implement dust control measures. See the Air Resources section of Chapter 4 for specific

measures.
• Limit the use of blue-rich white light where practical (in compliance with MSHA regulations),

because research suggests blue-rich white light can heighten response in species (IDA 2010).
To reduce noise impacts on wildlife, measures include the following: 

• If practical and economic, use equipment with lower sound power levels than the ones that were
modeled.

• If practical and economic, reduce nighttime hours of operation in certain areas of the mine.
• If practical and economic, build a noise attenuating wall.

4.17.7 Unavoidable Adverse Impacts 
Unavoidable adverse impacts would occur where the loss of wildlife occurs during mining pit disturbance, soil 
stockpiling, road and infrastructure development, or regular mine operations. Unavoidable loss could occur 
where wildlife are not detected or identified during surveys. Unavoidable loss of wildlife due to nondetection 
or inadvertent adverse impacts would also occur. There would also be unavoidable, short-term loss of wildlife 
habitats and individuals as a result of mining operations. 
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4.17.8 Short-term Uses versus Long-term Productivity 
The short-term use of the tract for coal extraction would result in reduced structural and compositional 
diversity and reduced long-term productivity of wildlife habitats. The habitats present in the proposed tract are 
typically slow to recover from disturbance and productivity would be limited during reclamation and 
restoration activities. Long-term productivity would be reduced because vegetation communities would not 
develop immediately following mining and restoration activities. Until they are fully developed, these habitats 
would be less diverse and less productive, particularly if critical habitat components such as biological soil 
crusts and other soil properties have been lost. Effective implementation of the mitigation measures outlined 
above would minimize impacts to the long-term productivity of these vegetation communities and the wildlife 
that rely on them. 

4.17.9 Irreversible and Irretrievable Commitments of Resources 
Under the Proposed Action, Alternative C, and Alternative K1, the vegetation communities relied on as 
wildlife forage and cover that would be removed for surface mining would be irretrievably altered during the 
life of the mine. Once impacted by surface mining, dispersed and centralized facilities, roads, and ROWs, the 
productivity of vegetation communities would be irretrievably removed or reduced until reclamation and 
restoration have been completed. The loss of wildlife from mining and associated activities and from coal 
truck strikes along the reasonably foreseeable coal haul transportation route would constitute an irreversible 
commitment of the resource because these individuals would be permanently lost. 
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4.18 Wildlife: Special Status Species 
This section assesses the environmental consequences of Alternative A (No Action), Alternative B 
(Proposed Action), Alternative C, and Alternative K1 on one federally endangered species, one federally 
threatened species, one federal candidate species, and 23 State of Utah/BLM sensitive species with 
potential to occur on the proposed Alton Coal Tract and the reasonably foreseeable coal haul 
transportation route. Collectively, these species are referred to as special status species. Special status 
species have limited distributions or numbers, and they generally have specific habitat requirements. If 
these species are lost, displaced, or if their habitat is altered, there is limited potential for relocation or 
reestablishment elsewhere. As a result, impacts to special status species must be assessed according to 
factors that are most important for their maintenance or recovery, or to prevent their listing as threatened 
or endangered. Impacts to special status wildlife species would be avoided to some degree through 
conservation and/or mitigation measures. However, both direct and indirect impacts to special status 
species are expected to result from minerals development and construction activities in the tract, as 
proposed under the action alternatives, and from traffic changes on the reasonably foreseeable coal haul 
transportation route, both of which could affect individuals, populations, or habitat conditions.  

This section is divided into two distinct subsections. The first provides impacts analysis for all special 
status wildlife species except Greater Sage-Grouse (4.18.1). The second provides analysis only for the 
Greater Sage-Grouse (4.18.2). The intent of separating out the sage-grouse discussion is to prevent 
confusion or misunderstanding surrounding impacts on this species by providing all relevant information 
on the species in an organized and readable fashion. In this section, short term refers to the period when 
the development of the mine and the mining of coal would occur. Long term refers to impacts that occur 
and remain during coal mining and impacts that continue into the period following the reclamation and 
monitoring period.  

4.18.1 Special Status Species (except Greater Sage-Grouse) 

4.18.1.1 REGULATORY FRAMEWORK AND ADDITIONAL DESIGN FEATURES 

4.18.1.1.1 Regulatory Framework 

Numerous federal and state regulations shape the management of special status wildlife species. 
Regulations that pertain to special status species and potential impacts from mining and other land uses 
include, but are not limited to, the following:  

• The Bald Eagle Protection Act of 1940, as amended, establishes penalties for taking, possessing,
selling, purchasing, or bartering bald and golden eagles. It also provides for cancellation of the
lease, license, or other federal land use authorization for anyone convicted of violating the act or
any of its implementing regulations or permits.

• The Fish and Wildlife Coordination Act of 1958 mandates equal consideration of wildlife
conservation with other features of water resource development programs. It requires that damage
to fish and wildlife resources be prevented and that these resources be developed and improved.

• The ESA of 1973, as amended, requires the BLM to ensure that proposed actions do not
jeopardize the continued existence of a threatened or endangered species and do not cause its
critical habitat to be modified or destroyed.

• FLPMA of 1976 recognizes wildlife as a principal land use, requires consideration of wildlife
objectives in commodity-oriented programs, and authorizes use of range-betterment funds for
enhancement of habitat for fish and wildlife.

• The Fish and Wildlife Improvement Act of 1978 authorizes the Secretary of the Interior to permit
the taking of golden eagle nests that interfere with resource development or recovery operations.
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Other federal laws that could occasionally affect wildlife habitat management actions in the tract are those 
listed under Section 4.17.1.1 of the Wildlife section, the MLA, the Water Resources Planning Act, the 
Water Pollution Act, the Water Resources Development Act, the Federal Grants and Cooperative 
Agreements Act, the Safe Drinking Water Act, the Fish and Wildlife Act, and the Soils and Water 
Resources Conservation Act. 

4.18.1.1.2 Design Features 

The KFO RMP and other BLM and state documents provide the framework for the tract’s design features, 
which would be reflected in lease stipulations as part of a lease contract after a ROD. DOGM, a state agency 
under the UDNR, would be responsible for ensuring compliance and enforcement of the lease stipulations. The 
following standards would be applicable to special status species and would compel mitigation for impacts to 
special status species related to mining the tract. 

• Survey for threatened, endangered, proposed, and candidate species and their habitats. Site-
specific mitigation and avoidance measures would be determined at the permitting stage.

• Avoid disturbance to individuals, populations, and habitats of threatened, endangered, proposed,
and candidate species during mining.

• After mining is completed in an area, restore habitat for threatened, endangered, proposed, and
candidate species in disturbed areas.

• During all operations, enforce appropriate vehicle speed limits to minimize potential for wildlife
mortality.

• During all operations, instruct employees not to harass or disturb wildlife.
• Monitor reclamation sites to assess habitat reclamation success.
• Develop a practical and economic blasting plan that is sensitive to noise impacts on special status

species, especially during nesting and breeding seasons.

These design features would help reduce the severity of impacts to special status wildlife species by enhancing 
and restoring native and suitable non-native vegetation communities in the short term and long term. 

4.18.1.2 IMPACT INDICATORS 

In this analysis, acres of surface disturbance in or adjacent to special status species habitats are used as the 
primary indicator of impacts in the tract. For noise analysis, dBA above ambient noise conditions was 
used as an additional indicator of impacts. For nighttime lighting analysis, lumens (a measurement of the 
brightness of light as perceived by the human eye) were used. Because organisms perceive light 
differently, it is difficult to predict how different magnitudes of lumens would affect different species. 
Research suggests that blue-rich white light is more detrimental to most wildlife than amber or redder 
light (IDA 2010). Potential impacts to special status species, such as changes in habitat quality or 
quantity, reduced population size, or increased mortality, are also used as impact indicators. Surface 
disturbance from minerals development and construction activities would occur in the tract as planned 
under the action alternatives.  

On the reasonably foreseeable coal haul transportation route, impacts to the Utah prairie dog and its 
habitats adjacent to the route are analyzed as acres within a 350-foot buffer on both sides of the route. 
Impacts to special status species associated with riparian habitats adjacent to the reasonably foreseeable 
coal haul transportation route are analyzed as acres within a 100-foot buffer on both sides of the route. 
Impacts to all other special status species and their habitats on the reasonably foreseeable coal haul 
transportation route are analyzed using miles of habitat adjacent to the route. Impacts to special status 
species on the reasonably foreseeable coal haul transportation route are analyzed separately from impacts 
associated with the tract (see Section 4.18.1.5). The coal haul transportation route that is used for analysis 
purposes is the most reasonably foreseeable route, but it is impossible to predict the exact route that a 
successful bidder might choose. 
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As indicated in Section 3.18, special status species habitat acreages are based on detailed vegetation 
community surveys in the tract (SWCA 2007a), and on southwest regional land cover data (SWReGAP 
2004) along the reasonably foreseeable coal haul transportation route (see Section 3.15 for a detailed 
description of the vegetation communities present in the tract). The vegetation communities (also referred 
to as habitat types) discussed for the tract and the reasonably foreseeable coal haul transportation route 
differ because of differences between the field surveys and SWReGAP datasets, and because different 
land cover types occur in these areas. Because impacts to the tract and the reasonably foreseeable coal 
haul transportation route are analyzed separately, land cover types are not directly compared, and 
differences in cover types are not a limiting factor in the analysis. 

Three general categories of habitat impacts are anticipated to be the most influential on special status 
species and their habitats: 1) habitat fragmentation and alteration, 2) habitat loss and displacement of both 
individuals and populations, and 3) habitat improvements. Habitat fragmentation occurs when a 
contiguous habitat is broken up or fragmented by surface-disturbing activities causing a reduction in 
usable ranges and a disruption of movement among habitat areas. In addition, habitat fragmentation 
causes the isolation of less mobile species, a decline in habitat specialists, and facilitates invasion by 
generalist species (Marvier et al. 2004). Habitat alteration occurs when surface-disturbing activities 
directly or indirectly change the composition, structure, or functioning of the habitat. Habitat loss is 
caused by surface-disturbing activities or other activities that degrade or remove habitat. Habitat 
displacement occurs when land use activities force special status species to move into other habitats, 
thereby increasing stress on individual animals and increasing competition for habitat resources. Any 
surface-disturbing actions could lead to habitat alteration, fragmentation, displacement, or loss; limit the 
amount of usable habitat for special status species; and restrict movement among habitat areas. Habitat 
improvement results from maintenance, reclamation, revegetation, vegetation treatments, or other 
management actions that increase the quantity and/or quality of habitat conditions, or is otherwise 
beneficial to one or more special status species. Improvements would mostly take place with the goal of 
reducing juniper encroachment of sagebrush habitat. 

4.18.1.3 ANALYSIS ASSUMPTIONS 

The locations and habitats of some species in the tract and the reasonably foreseeable coal haul 
transportation route are known; however, the data are neither complete nor comprehensive for all special 
status species occurrences or for all potential habitats that might exist. Both known and potential special 
status species and habitat locations are considered in the analysis. The species and potential habitats that 
could be affected by various actions are assumed to be directly correlated with the degree, nature, and 
quantity of surface disturbance and other activities. Impacts are quantified wherever possible. In the 
absence of quantitative data, best professional judgment is used to analyze impacts. This analysis was 
prepared using the following assumptions: 

• Local populations are naturally affected by nonhuman causal factors such as climate, natural
predation, disease, natural fire regimes, and competition with other native species for available
habitat.

• Impacts to special status species depend on the location, extent, timing, and intensity of the
disturbance.

• Impacts to special status species are likely greater than impacts to species that are not special
status due to the limited distribution of individuals and habitats and/or a low tolerance for
disturbance.

• Ground-disturbing activities could lead to the fragmentation, alteration (positive or negative),
loss, or displacement (short-term or long-term) of special status species habitats and/or loss or
gain of individuals or populations.
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• Disturbance occurring adjacent to special status species habitat would contribute to habitat
fragmentation, alteration, and displacement due to reduced habitat quality or accessibility.

• Changes in air, water, and habitat quality may cause direct and indirect impacts to special status
species and habitats, and may also have cumulative impacts on species survival.

• The existing ambient noise condition on the tract is approximately 40 dBA. Special status wildlife
species would be negatively impacted by increasing ambient noise.

• Increased ambient nighttime light (measured in lumens) results in corresponding negative impacts
to special status wildlife species.

• Blue-rich lighting is more detrimental to most wildlife.
• Increased ambient nighttime light is more detrimental to nocturnal wildlife.
• If mitigation, habitat maintenance, or habitat improvement actions are demonstrated to be

successful, these actions could maintain or improve the condition of vegetation, soils, and other
habitat conditions through vegetation treatments, restrictions on surface-disturbing activities, and
site reclamation and restoration.

Impacts to stream and riparian habitats associated with the reasonably foreseeable coal haul transportation 
route are based on the assumption that the likelihood of a coal spill along the route would be proportional 
to the occurrence of one accident per year anywhere along the entire reasonably foreseeable route. It is 
not possible to predict future conditions that could contribute to an accident; nevertheless, the chance of 
an accident occurring near stream or riparian habitats, which make up a very small portion of the route, 
would be extremely low. 

In addition to conservation and lease notices, the following would apply: species-specific recovery plans 
and conservation documents that include management plans and strategies to protect special status 
species. Applicable documents to the tract and the reasonably foreseeable coal haul transportation route 
include, but are not limited to the BGEPA, the Utah Prairie Dog Recovery Plan (USFWS and Utah 
Prairie Dog Recovery Team 2012), The Utah Prairie Dog Interim Conservation Strategy (1997), The 
Northern Goshawk Conservation Agreement (1998), Utah Field Office Guidelines for Raptor Protection 
from Human and Land Use Disturbances (Romin et al. 2002), and Best Management Practices for 
Raptors and Their Associated Habitats (BLM 2008b:Appendix 2). 

4.18.1.4 IMPACTS FROM MINING THE TRACT 

4.18.1.4.1 Alternative A: No Action  

Under the No Action Alternative, the tract would not be mined, and no coal mining or related activities, 
infrastructure development, or relocation of KFO Route 116 would occur. Therefore, no acres of special 
status species habitat would be disturbed by these activities. However, management under the No Action 
Alternative would not restrict permitted mining activities on private lands adjacent to the tract. Mine-
related activities would occur to a lesser degree than under the Proposed Action, Alternative C, or 
Alternative K1 because the total acreage of mining activities and the total duration of mining activities 
would be considerably less than under either of these alternatives. 

Management of special status species habitats on BLM-administered lands in the tract would be 
conducted as directed under the KFO RMP (BLM 2008b). Under the No Action Alternative, prescribed 
management on BLM-administered lands would include watershed protections and improvements to 
special status species habitats. Vegetation management to restore sagebrush grasslands that have been 
invaded by pinyon-juniper woodlands would improve ecosystem functioning and watershed health. 
Vegetation management would have long-term, beneficial effects for upland animal species by removing 
undesirable vegetation, increasing species and structural diversity, and improving overall habitat quality. 
Pinyon-juniper tree removal would reduce the amount of foraging, roosting, and nesting habitats available 
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to raptors, bats, and migratory birds. Vegetation treatments that would help reduce soil loss and improve 
water quality would likely improve aquatic and riparian habitats and benefit the special status species that 
rely directly or indirectly on these habitats. Erosion control measures would reduce sedimentation of 
water sources and associated impacts to special status amphibian species. Vegetation and soil treatments 
would help to reestablish upland communities, maintain or improve the health of riparian/wetland 
communities, reestablish seedlings and understory vegetation, and retain soil moisture and nutrients 
(BLM 2008b). 

Table 4.18.1 lists the vegetation communities present in the tract, the special status species associated 
with each community, and the acres of disturbance that would occur to each community under the No 
Action Alternative, Proposed Action, Alternative C, and Alternative K1. 
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Table 4.18.1. Acreages and Direct Disturbance in the Alton Coal Tract by Vegetation Community and Associated Special Status Species Under the No Action and Action Alternatives 
Vegetation 
Community 

Associated Special Status Species9 Alternative A 
(No Action) 

Alternative B (Proposed Action) Alternative C  
(Reduced Tract Acreage and Seasonal Restrictions) 

Alternative K1  
(Reduced Tract Acreage) 

Direct Acres 
Disturbed 

Acres 
in Tract 

Direct Acres 
Disturbed 

Percentage 
Disturbed 

Acres 
in Tract 

Direct Acres 
Disturbed 

Percentage 
Disturbed 

Acres 
in Tract 

Direct Acres 
Disturbed 

Percentage 
Disturbed 

Pinyon-juniper 
woodland 

Allen’s big-eared bat, Arizona toad, Ferruginous 
Hawk, Lewis’s Woodpecker, Townsend’s big-
eared bat 

0.0 1,430.8 694.4 48.6% 1,409.7 680.1 48.2% 1,095.1 471.6 43.1% 

Sagebrush/ 
grassland 

Burrowing Owl, Ferruginous Hawk, fringed 
myotis, Golden Eagle, Greater Sage-Grouse, kit 
fox, Long-billed Curlew, pygmy rabbit, Short-
eared Owl, spotted bat, Townsend’s big-eared bat 

0.0 860.2 366.5 42.6% 627.8 195.7 31.2% 369.1 91.2 24.7% 

Sagebrush/ 
grassland (treated) 

Burrowing Owl, Ferruginous Hawk, fringed 
myotis, Golden Eagle, Greater Sage-Grouse, kit 
fox, Long-billed Curlew, pygmy rabbit, Short-
eared Owl, spotted bat, Townsend’s big-eared bat 

0.0 749.1 547.5 73.1% 749.1 546.0 72.9% 289.5 235.9 81.5% 

Annual and perennial 
grasses 

Ferruginous Hawk, Long-billed Curlew, Short-
eared Owl 

0.0 324.1 278.4 85.9% 247.0 196.5 79.6% 247.0 196.8 79.7% 

Mountain brush Ferruginous Hawk, Lewis’s Woodpecker 0.0 62.8 24.9 39.6% 62.8 24.7 39.3% 40.8 1.7 4.2% 

Wetland (meadow) Western toad 0.0 62.8 55.5 88.3% 0.0 0.0 0% 0.0 0.0 0% 

Riparian Allen’s big-eared bat, Arizona toad, Bald Eagle, 
big free-tailed bat, Lewis’s Woodpecker, Northern 
Goshawk, western toad 

0.0 55.3 6.7 12.1% 54.0 6.3 11.7% 54.0 6.4 11.9% 

Rabbitbrush Burrowing Owl, Ferruginous Hawk, Golden Eagle, 
Greater Sage-Grouse, kit fox, pygmy rabbit, 
Short-eared Owl, spotted bat 

0.0 10.7 1.0 9.2% 10.7 1.0 8.0% 10.7 1.0 9.3% 

Bedrock, cliff, and 
canyon 

Allen’s big-eared bat, Black Swift, big free-tailed 
bat, Golden Eagle, fringed myotis, spotted bat, 
Townsend’s big-eared bat  

0.0 0.0 0.0 0% 0.0 0.0 0% 0.0 0.0 0% 

Open water Black Swift 0.0 4.1 0.0 0% 0.0 0.0 0% 0.0 0.0 0% 

Habitat total 0 3,559.9 1,974.8 55.5% 3,161.6 1,650.3 52.2% 2,106.2 1,004.6 47.7% 

9 Scientific names for all wildlife and special status species can be found in Chapter 3. 
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4.18.1.4.2 Impacts Common to the Action Alternatives 

Under the action alternatives reasonably foreseeable mining development would occur on approximately 
120 acres at any one time, with an additional approximately 120 acres or more in some stage of 
reclamation. Centralized facilities would be located for the life of the mine on approximately 36 acres, 
and dispersed facilities would be moved on a regular basis based on the mining sequence and would result 
in approximately 160 acres of active disturbance. This process would take place for approximately 25 
years. Impacts are analyzed below based on the concept that this 120-acre mining disturbance could occur 
in any location throughout the tract, except for those locations prohibited in the lease conditions, and 
would eventually have occurred at all coal-bearing locations in the tract. Also, concurrent reclamation 
would take place on a rolling basis with mining, and that reclamation actions would conform to the 
standards listed in the lease stipulations. 

Impacts to special status wildlife species common to all action alternatives would be identical to those 
described for wildlife (Section 4.17.4.2) except for the following. 

The mining and haul truck activity on the tract and road, as well as the associated habitat removal, would 
lead to habitat fragmentation, especially for highly mobile species that occupy large habitat patches, such 
as kit fox. This fragmentation could augment typical wildlife movement patterns such as seasonal 
migration and daily use. Because of the presence of roads and the associated barrier effects (which reduce 
landscape connectivity), these species are more susceptible to reduced gene flow and a reduced regional 
population size. Many wildlife species are therefore at a greater risk of a reduction in the regional 
population size due to the presence of roads and increased traffic on existing roads. For the pygmy rabbit, 
large tracts of sagebrush habitat are necessary to support metapopulations and genetic mixing between the 
populations. For this species, habitat fragmentation and limiting genetic mixing would contribute to the 
further isolation of local populations.  

Disturbance to or displacement of wildlife would likely occur from lighting during nighttime operations. 
Artificial night lighting affects animal foraging behavior, reproduction, movement, and species 
interactions (such as predator-prey, pollinator-plant, and competition relationships) (Beier 2006; 
Longcore et al. 2005, 2004; Miller 2006). Bats respond to increased nighttime light by reducing or 
shifting their periods of activity, traveling shorter distances, and consuming less food (Longcore and Rich 
2005) (discussed in more detail in section 4.17.4.2.5). Bat species are likely to be attracted to insect 
activity around lights and could benefit from concentrated prey. Diurnal (day-active) and nocturnal 
special status species could be displaced from, or attracted to, habitats affected by night lighting. 
However, night lighting increases the risk of predation for small, nocturnal mammals and decreases food 
consumption when animals reduce foraging activities to remain concealed in an artificially lit 
environment (Beier 2006).  

Mined sites will be reclaimed into functioning sagebrush communities. From observations of other 
reclaimed projects in the KFO, it is expected that reclamation will be successful within approximately 20 
years of completion (Petersen 2013b). During this recovery period, reclaimed sites may have lower 
habitat quality than fully developed vegetation communities, and would therefore be of less value to 
special status species, particularly those that require mature sagebrush habitats such as pygmy rabbits.  

Disturbance to native habitats could also cause degradation of special status species habitats due to an 
increased risk of noxious weeds invasion and associated alteration of habitat composition and structure.  

4.18.1.4.3 Alternative B: Proposed Action 

Impacts to special status wildlife species under Alternative B: Proposed Action would be identical to 
those described for wildlife (Section 4.17.4.3) except for the following. 
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4.18.1.4.3.1 Pygmy Rabbit 

Threats to the pygmy rabbit are primarily from habitat loss across its limited range in the Inter-mountain 
West (Crowther 2013). In Utah, the pygmy rabbit occurs in the west half of the state, primarily in the 
Bonneville Basin (Crowther 2013). Similar to the Greater Sage-Grouse, this species is largely dependent 
on sagebrush for both food and cover. Approximately 914 acres (57%) of suitable potential habitat for 
pygmy rabbit, including sagebrush/grassland and sagebrush/grassland (treated) vegetation communities, 
would be removed under the Proposed Action (see Table 4.18.1). These impacts are reported in terms of 
total acres of disturbance over the life of the mine, but note that this disturbance would not all occur at one 
time. If pre-construction surveys find pygmy rabbits are present on the tract, direct impacts to individuals 
would occur during surface disturbance. Pygmy rabbits have small home ranges. Like most burrowing 
mammals, they retreat into their burrows for protection from disturbance. Because of this, it is more likely 
that they would be crushed or buried in their burrows during mining activities than for them to leave and 
be displaced. If pygmy rabbits successfully flee the area, they would be displaced from these habitat 
resources until reclamation and successful restoration have been completed. Because pygmy rabbit 
presence is closely tied with the availability of soil types in which they can establish burrows, it is 
unknown whether the conditions of successful reclamation would provide habitat for the species’ return to 
the tract. It is possible that the soils would be too compact to provide burrowing habitat. However, 
because reclamation actions would target the restoration of sagebrush habitat, as described in Section 
4.18.2.1.2.1 (Sage-grouse, lease stipulations), if pygmy rabbits are able to recolonize the reclaimed areas, 
they would benefit from the increase availability of sagebrush habitat in the long term. If the soil 
conditions of the reclaimed areas prevent the return of the species, the population would not return to the 
habitat of the tract. The loss of this local population would reduce the health of surrounding populations 
by decreasing accessible genetic diversity. 

Pygmy rabbit populations are typically limited by sufficient burrowing sites, so displaced individuals may 
not find an appropriate recolonization site outside of the actively mined area. If displaced individuals are 
able to disperse, they would benefit from the vegetation treatments required by the sage-grouse mitigation 
plan (see Appendix E), because the treatments could create more habitat for the species through the 
increased availability of large and connected sagebrush habitat (if the soils were appropriate for burrow 
colonization, as described above). The Proposed Action would result in greater short-term and long-term 
direct adverse impacts to pygmy rabbit and its habitats than would occur under the No Action Alternative.  

4.18.1.4.3.2 Kit Fox 

The kit fox is widely distributed in Utah, but may be declining (UDWR 2005). Its distribution in the tract 
analysis area is not known. Habitat loss, displacement by competitors, and indiscriminant predator 
poisoning are the primary threats to the species (Crowther 2013). Indirect impacts can result from reduced 
abundance of small mammal prey due to habitat alteration. Approximately 914 acres (57%) of kit fox 
sagebrush/grassland and sagebrush/grassland (treated) vegetation communities would be removed under 
the Proposed Action (see Table 4.18.1), which equates to approximately one third (34%) the size of one 
kit fox home range, as described in Section 3.18.2.3. In addition to direct impacts to individuals that may 
occur during surface disturbance and mining, kit fox would be displaced due to the removal of its habitat 
until reclamation and successful restoration have been completed. Because a large portion of the tract 
would be disturbed during surface mining and associated activities, the Proposed Action would result in 
greater short-term direct adverse impacts to kit fox and its habitats than would occur under the No Action 
Alternative. Individuals would benefit from the vegetation treatments required by the sage-grouse 
mitigation plan (see Appendix E) through the creation of additional sagebrush habitat in the analysis area. 
They would also benefit from the predator control efforts required by the sage-grouse mitigation plan, 
because they would reduce competition for food and other resources from red fox. Impacts are reported in 
terms of total acres of disturbance over the life of the mine, but note that this disturbance would not all occur at 
one time. 

4-264 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 4. Environmental Impacts 
4.18 Wildlife: Special Status Species 

4.18.1.4.3.3 Bat Species 

Most of the vegetation communities in the tract are used as foraging habitat by one or more special status 
bat species (see Table 4.18.1). Potential bat roosting habitats occur adjacent to the tract. Adverse impacts to 
Allen’s big-eared bat, big free-tailed bat, fringed myotis, spotted bat, and Townsend’s big-eared bat would 
include the direct loss of foraging habitat in the tract; potential displacement from roosting and foraging 
habitats adjacent to the tract due to increased noise, human presence, and surface-disturbing activities; and 
habitat fragmentation and alteration. Decreased productivity of individuals or populations could result from 
the loss of, or displacement from, foraging habitats in or adjacent to the tract. Night lighting could disrupt 
roost emergence timing, predator avoidance, and foraging behaviors (Briggs 2004; Navarra et al. 2007). The 
potential impacts from artificial lighting are described in more detail in the following paragraph. The 
bedrock, cliff, or canyon vegetation community does not occur in the tract, but several small areas of this 
community are adjacent to the tract’s eastern boundary. However, indirect impacts to these vegetation 
communities from subsidence would be unlikely because underground mining operations would only occur 
in the northeast corner of the tract. Because a large portion of the tract would be disturbed during surface 
mining and associated activities, the Proposed Action would result in greater short-term adverse impacts to 
bat species and their habitats than would occur under the No Action Alternative.  

Various species of bat often forage for food in areas that are artificially lighted. Generally, this is because 
many species of insects are attracted to light. Bats’ foraging can benefit from artificial light sources 
because of the high concentration of insects found at these light sources. However, bats’ foraging can also 
be negatively impacted by artificial light sources, such as creating a greater risk of bats being exposed to 
predators, decreasing the prey base through insect mortality, and shifting natural insect prey to items that 
are easily caught at light sources (Rydell 2006). Some bats, such as the spotted bat (Euderma maculatum), 
do not forage in artificially lighted areas and are rarely seen in illuminated areas. Thus, artificial lighting 
also creates an imbalanced competition between bats that forage in artificial lighting and bats that avoid 
artificial lighting as well as intense competition at the light source (Longcore et al. 2004; Rydell 2006) 
(Longcore and Rich 2004; Rydell 2006). When bats’ roosting sites are exposed to artificial lighting, it can 
delay bats’ evening emergence time, shortening their feeding time. Roosts exposed to artificial lighting 
can also experience decreases in colony size and can lead to desertion of the roost (Patriarca et al. 2010). 

Increased artificial light can also draw insects away from water, where they are normally encountered, 
which requires bats to make separate flights to drink. In general, drinking is a highly energetic process for 
bats; it consists of ingesting one drop of water with each pass over flat water or licking smaller drops 
(decreased in size and number with length of commute) off their fur upon returning to the safety of a 
roost. Artificial lighting can also concentrate prey far away from roosts and nurseries. Increased time and 
energy cost of longer distance commutes between nursery and insect swarms could lead to decreased 
nursing frequency and milk production, which could reduce the overall health of the individual, leading to 
a decreased resistance to communicable diseases (such as white-nose fungus). 

4.18.1.4.3.4 Raptor Species 

The Proposed Action would result in direct adverse impacts to foraging and wintering habitats, and active 
and inactive nest sites of sensitive raptor species using the tract. Raptor species are sensitive to human 
disturbance (Romin et al. 2002). Disturbance from mining activities or human presence near an active nest 
during breeding season could result in nest abandonment and/or mortality of young from increased 
vulnerability to predators, or reduced food intake due to avoidance of the nest site by adult raptors. Raptor 
species would be directly impacted by habitat loss from pit disturbance and construction activities, and by 
the long-term loss of wooded foraging habitats (e.g., riparian, pinyon-juniper woodland, and mountain brush 
vegetation communities). They would also be impacted by the removal of perch and roost sites on- and off-
tract, as required by the sage-grouse mitigation plan (see Appendix E). Construction of roadways and mine-
related traffic could result in increased mortality from vehicle strikes. There is an increased risk of direct 
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mortality of ground-nesting raptor species, particularly the Burrowing Owl, from pit development and 
construction equipment, which could crush or bury adults, nestlings, or eggs in burrows; however, this 
species is not currently known to breed on the tract. Impacts to active nesting sites would be mitigated by 
raptor nest surveys and avoidance measures. However, if a nest area is disturbed outside of the nesting 
season, there is a likelihood that the raptor would not return to the nest the following nesting season. Raptors 
forage in all habitat types, and the loss of foraging habitats due to direct disturbance or removal would result 
in the displacement of raptors from these areas until habitats have been successfully restored. Suitable raptor 
nesting sites would likely be reduced by the removal of 694 acres of pinyon-juniper woodland. No bedrock, 
cliff, or canyon roosting and nesting habitat occurs in the tract, but several small habitat areas are adjacent to 
the tract’s eastern boundary. However, indirect impacts to these habitat areas from subsidence would be 
unlikely because underground mining operations would occur in the northeast corner of the tract. Because a 
large portion of the tract would be disturbed during surface mining and associated activities, the Proposed 
Action would result in greater short-term adverse impacts to raptor species and their habitats than would 
occur under the No Action Alternative. Impacts are reported in terms of total acres of disturbance over the 
life of the mine, but note that this disturbance would not all occur at one time. 

Special lease stipulations and BMPs would minimize adverse impacts to raptor species, especially during 
the breeding season, by providing spatial and seasonal buffers of both occupied and unoccupied nests. 
Additionally, mitigation actions aimed at reducing corvid species in the area (as required by the sage-
grouse mitigation plan; see Appendix E) would reduce competition for nesting sites for some raptor 
species, and would reduce the potential for predation of raptor eggs by corvids.  

4.18.1.4.3.5 Migratory Bird Species 

The Proposed Action would result in direct adverse impacts to the Black Swift, Lewis’ Woodpecker, 
Long-billed Curlew, and Three-toed Woodpecker breeding, nesting, and wintering habitats. Loss of 
habitat due to removal of vegetation and surface disturbance and associated activities would reduce 
foraging and nesting habitats, cover, and roosting and nesting sites. Most surface disturbance under the 
Proposed Action would occur in sagebrush/grassland and sagebrush/grassland (treated) (914 acres) and 
pinyon-juniper woodland vegetation communities (694 acres). Therefore, Long-billed Curlew and 
Lewis’s Woodpecker habitats, respectively associated with these vegetation communities, would be most 
greatly affected. Habitat fragmentation, alteration, displacement, and loss for ground-nesting species 
would result from pit disturbance and construction activities. These species would be at increased risk of 
direct mortality from excavation and construction due to potential for crushing or burial of adults, 
nestlings, and eggs on the ground. Increased mine-related traffic could also result in increased mortality 
from vehicle strikes. Impacts to active nesting sites would be mitigated by nest surveys and avoidance 
measures. Impacts are reported in terms of total acres of disturbance over the life of the mine, but note that this 
disturbance would not all occur at one time. 

The loss of foraging habitats due to direct disturbance or removal would result in the displacement of 
special status bird species from these areas until habitats have been successfully restored. Woodpecker 
nesting habitat in the tract would be reduced by the removal of 49% of pinyon-juniper woodland 
vegetation communities in the tract. Because of the large portion of the tract that would be disturbed 
during surface-mining and associated activities, the Proposed Action would result in greater short-term 
adverse impacts to special status bird species and their habitats than would occur under the No Action 
Alternative. Special lease stipulations and BMPs would minimize adverse impacts, especially during the 
breeding season, by requiring surveys for and avoidance of nest sites. 
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Table 4.18.2. Acreages and Direct Disturbance in the Alton Coal Tract by Vegetation Community and Associated Sensitive Species Under the Action Alternatives 
Vegetation 
Community 

Associated Sensitive 
Species 

Alternative B (Proposed Action) Alternative C (Reduced Tract Acreage and Seasonal Restrictions) Alternative K1 (Reduced Tract Acreage) 

Acres in Tract Acres Disturbed Percentage Disturbed Acres in Tract Acres Disturbed Percentage Disturbed Acres in Tract Acres Disturbed Percentage Disturbed 

Pinyon-juniper 
woodlands 

Allen’s big-eared bat, 
Arizona toad, Ferruginous 
Hawk, Lewis’s 
Woodpecker, Townsend’s 
big-eared bat 

1,430.8 694.4 48.6% 1,410.2 680.1 48.2% 1,095.1 471.6 43.1% 

Sagebrush/ 
grassland 

Burrowing Owl, 
Ferruginous Hawk, 
fringed myotis, Golden 
Eagle, Greater Sage-
Grouse, kit fox, Long-
billed Curlew, pygmy 
rabbit, Short-eared Owl, 
spotted bat, Townsend’s 
big-eared bat 

860.2 366.5 42.6% 627.8 195.7 31.2% 369.1 91.2 24.7% 

Sagebrush/ 
grassland (treated) 

Burrowing Owl, 
Ferruginous Hawk, 
fringed myotis, Golden 
Eagle, Greater Sage-
Grouse, kit fox, Long-
billed Curlew, pygmy 
rabbit, Short-eared Owl, 
spotted bat, Townsend’s 
big-eared bat 

749.1 547.5 73% 749.1 546.1 73% 289.5 235.9 77% 

Annual and perennial 
grasses 

Ferruginous Hawk, Long-
billed Curlew, Short-eared 
Owl 

324.1 278.4 85.9% 247.0 196.5 76.6% 247.0 196.8 79.7% 

Mountain brush Ferruginous Hawk, 
Lewis’s Woodpecker 

62.8 24.9 39.6% 62.8 24.7 39.3% 40.8 1.7 4.2% 

Wetland (meadow) Western toad 62.8 55.5 88.3% 0.0 0.0 0% 0.0 0.0 0% 

Riparian Allen’s big-eared bat, 
Arizona toad, Bald Eagle, 
big free-tailed bat, Lewis’s 
Woodpecker, Northern 
Goshawk, western toad 

55.3 6.7 12.1% 54.0 6.3 11.7% 54.0 6.4 11.9% 

Rabbitbrush Burrowing Owl, 
Ferruginous Hawk, 
Golden Eagle, Greater 
Sage-Grouse, kit fox, 
pygmy rabbit, Short-eared 
Owl, spotted bat 

10.7 1.0 9.2% 10.7 1.0 8.0% 10.7 1.0 9.3% 

Total 3,555.8 1,974.8 55.5% 3,161.6 1,650.3 52.2% 2,106.2 1,004.6 47.7% 
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4.18.1.4.3.6 Amphibian Species 

Impacts to amphibian species from mining are identical to those described for common amphibian species 
(Section 4.17.4.3.4). Potential habitats for the Arizona toad in pinyon-juniper woodlands near water 
comprise up to approximately 1,431 acres of the tract. Under the Proposed Action, 49% (694 acres) of the 
pinyon-juniper woodland vegetation community would be directly disturbed by mining and associated 
activities (see Table 4.18.1). Because reclamation actions would be directed toward establishing a post-
mining sagebrush community, the habitat used by this species would be permanently lost, and displaced 
individuals would not return to the tract. This displacement, in combination with the limited distribution 
of the species, could impact the abundance of the local population.  

Potential habitats for the western toad in wetland (meadow) and riparian vegetation communities 
comprise approximately 118 acres (3%) of the tract. Under the Proposed Action, approximately 53% (63 
acres) of wetland and riparian habitats would be removed by mining and associated activities (see Table 
4.18.1). As stated in Section 3.18, the BLM’s Riparian Management Policy (IM UT-2005-091) would be 
followed, which would limit riparian habitat removal on the tract. Compliance with this IM would help to 
minimize impacts on individuals of this species, and ensure that entire populations are not impacted. 
Because a portion of the tract would be disturbed during surface mining and associated activities, the 
Proposed Action would result in greater short-term adverse impacts to amphibian habitats than would 
occur under the No Action Alternative. Impacts are reported in terms of total acres of disturbance over the 
life of the mine, but note that this disturbance would not all occur at one time. 

4.18.1.4.4 Alternative C: Reduced Tract Acreage and Seasonal Restrictions 

Under Alternative C, the nature of impacts would be the same as under the Proposed Action, but would 
differ in the acres of disturbance and timing of mine-related activities. Impacts on special status wildlife 
species under Alternative C would be identical to those described for wildlife (Section 4.17.4.4) except 
for the following.  

Under Alternative C, the nature of impacts to special status species occurring in the tract analysis area would 
be the same as described for the Proposed Action and under the Impacts Common to the Action Alternatives 
section. Noise and nighttime light impacts would be the same as those described in section 4.17.5.2 and under 
the Proposed Action, except that they would occur on 331 fewer acres and for a shorter duration of 21 years 
(the mine life under this alternative). Impacts are reported in terms of total acres of disturbance over the life of 
the mine, but note that this disturbance would not all occur at one time. 

4.18.1.4.4.1 Pygmy Rabbit 

Approximately 742 acres (54%) of potential suitable habitat for pygmy rabbit, including sagebrush/grassland 
and sagebrush/grassland (treated) vegetation communities, in the tract would be removed under Alternative C 
(see Table 4.18.1). In addition to direct impacts that may occur during surface disturbance and mining if it 
found to occur on the tract, the pygmy rabbit would be temporarily displaced from these habitat resources. 
However, it is unknown whether successful reclamation would be able to recreate soil conditions necessary for 
pygmy rabbit burrowing, so the displacement may be permanent. Alternative C would result in greater short-
term adverse impacts to the pygmy rabbit and its habitat than would occur under the No Action Alternative.  

4.18.1.4.4.2 Kit Fox 

Approximately 742 acres (54%) of suitable habitat for kit fox, including sagebrush/grassland and 
sagebrush/grassland (treated) vegetation communities, would be removed under Alternative C (see Table 
4.18.1), which equates to less than one third (27%) the size of one kit fox home range, as described in 
Section 3.18.2.3. In addition to direct impacts that may occur during surface disturbance and mining, the kit 
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fox would be displaced from these habitat resources until reclamation and successful restoration have been 
completed. Because a large portion of the tract would be disturbed during surface mining and associated 
activities, Alternative C would result in greater short-term adverse impacts to the kit fox and its habitats than 
would occur under the No Action Alternative.  

4.18.1.4.4.3 Bat Species 

Under Alternative C, impacts to Allen’s big-eared bat, big free-tailed bat, fringed myotis, spotted bat, and 
Townsend’s big-eared bat would include the loss of suitable roosting and foraging habitat; displacement 
from suitable habitat due to increased noise, human presence, and surface-disturbing activities; and 
habitat fragmentation and alteration (see Table 4.18.1). Impacts due to night lighting and 24-hour mine 
operations would be reduced by timing restrictions on mining in Block S. No bedrock, cliff, or canyon 
roosting vegetation community occurs in the tract, but several small areas of this community are adjacent 
to the tract’s eastern boundary. However, indirect impacts to these areas from subsidence would be 
unlikely because underground mining operations would only occur in the northeast corner of the tract. 
Because a large portion of the tract would be disturbed during surface mining and associated activities, 
Alternative C would result in greater short-term adverse impacts to bat species and their suitable habitats 
than would occur under the No Action Alternative.  

4.18.1.4.4.4 Raptor Species 

Alternative C would result in direct adverse impacts to foraging and wintering habitats, and active and 
inactive nest sites of sensitive raptor species using the tract due to loss of suitable habitat from pit 
disturbance and construction activities, and by the long-term loss of wooded foraging habitats (e.g., 
riparian, pinyon-juniper woodland, and mountain brush vegetation communities). The nature of impacts 
to raptor species would be the same as described for the Proposed Action. The increased risk of direct 
mortality of ground-nesting raptor species from pit development and construction equipment would be 
reduced by the elimination of the Block NW and by timing stipulations in Block S. Suitable raptor nesting 
sites would likely be reduced by the removal of 680 acres of pinyon-juniper woodland. Because a large 
portion of the tract would be disturbed during surface mining and associated activities, Alternative C 
would result in greater short-term adverse impacts to raptor species and their suitable habitats than would 
occur under No Action. As under the Proposed Action, special lease stipulations and BMPs would 
minimize adverse impacts to raptor species, especially during the breeding season, by providing spatial 
and seasonal buffers of both occupied and unoccupied nests.  

4.18.1.4.4.5 Migratory Bird Species 

Under Alternative C, Black Swift, Lewis’ Woodpecker, Long-billed Curlew, and Three-toed Woodpecker 
suitable foraging and nesting habitats, cover, and suitable roosting and nesting sites would be directly impacted 
by surface disturbance and associated activities. The nature of impacts to these bird species would be the same 
as described for the Proposed Action. Most surface disturbance under Alternative C would occur in 
sagebrush/grassland and sagebrush/grassland (treated) (742 acres) and pinyon-juniper woodland vegetation 
communities (680 acres). Long-billed Curlew and Lewis’s Woodpecker habitats, respectively associated with 
these vegetation communities, would be most greatly affected. Ground-nesting and foraging species would be 
directly impacted by pit disturbance and construction activities, and would be at increased risk of direct 
mortality from excavation and construction due to potential for crushing or burial of adults, nestlings, and eggs 
on the ground. Increased mine-related traffic could result in increased mortality from vehicle strikes. Impacts 
to active nesting sites would be mitigated by nest surveys and avoidance measures. The loss of suitable 
foraging habitats due to direct disturbance or removal would result in the displacement of special status bird 
species from these areas until suitable habitats have been successfully restored. Woodpecker suitable nesting 
habitat would be reduced by the removal of 680 acres of pinyon-juniper woodland. Because of the large 
portion of the tract that would be disturbed during surface mining and associated activities, Alternative C 
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would result in greater short-term adverse impacts to special status bird species and their suitable habitats than 
would occur under the No Action Alternative. Special lease stipulations and BMPs would minimize adverse 
impacts, especially during the breeding season, by requiring surveys for and avoidance of nesting sites.  

4.18.1.4.4.6 Amphibian Species 

Impacts to amphibian species from mining activities include habitat fragmentation and loss, displacement to 
lower quality habitats, increased exposure to predators from cover removal, crushing and burial of adults and 
young, and attraction to ecological ‘traps’ such as water holding ponds. The nature of impacts to amphibian 
species would be the same as described for the Proposed Action. The Arizona toad’s pinyon-juniper woodland 
vegetation community makes up 1,410 acres in the tract under Alternative C. Under this alternative, 48% (680 
acres) of pinyon-juniper woodland would be directly disturbed by mining and associated activities (see Table 
4.18.1). None of the western toad’s wetland (meadow) vegetation community would be directly disturbed 
under Alternative C. However, approximately 6 acres of the western toad’s riparian vegetation community 
would be disturbed under this alternative. Because a portion of the tract would be disturbed during surface 
mining and associated activities, Alternative C would result in greater short-term adverse impacts to amphibian 
species’ vegetation communities than would occur under the No Action Alternative. Impacts are reported in 
terms of total acres of disturbance over the life of the mine, but note that this disturbance would not all occur at 
one time. 

4.18.1.4.5 Alternative K1: Reduced Tract Acreage 

Under Alternative K1, the nature of impacts would be the same as under the Proposed Action, Alternative 
C, and Impacts Common to the Action Alternatives, but they would differ in the acres of disturbance, or 
magnitude. Impacts to special status wildlife species under Alternative K1 would be identical to those 
described for wildlife (Section 4.17.4.5) except for the following. Noise and nighttime light impacts would 
be the same as those described in Section 4.17.4.2 and under the Proposed Action, except that they would 
occur on 981 fewer acres and for a shorter duration of 16 years (the life of the mine under this alternative). 
Impacts are reported in terms of total acres of disturbance over the life of the mine, but note that this 
disturbance would not all occur at one time. 

4.18.1.4.5.1 Pygmy Rabbit 

Approximately 327 acres (50%) of potential suitable habitat for pygmy rabbit, including sagebrush/grassland 
and sagebrush/grassland (treated) vegetation communities, in the tract would be removed under Alternative 
K1 (see Table 4.18.1). In addition to direct impacts that may occur during surface disturbance and mining if 
the pygmy rabbit is found on the tract, the pygmy rabbit would be temporarily displaced from these habitat 
resources. However, it is unknown whether successful reclamation would be able to recreate soil conditions 
necessary for pygmy rabbit burrowing, so the displacement may be permanent. Alternative K1 would result in 
greater short-term adverse impacts to the pygmy rabbit and its suitable habitat than would occur under the No 
Action Alternative.  

4.18.1.4.5.2 Kit Fox 

Approximately 327 acres (50%) of suitable habitat for kit fox, including sagebrush/grassland and 
sagebrush/grassland (treated) vegetation communities, would be removed under Alternative K1 (see Table 
4.18.1), which equates to approximately one tenth (12%) of the size of one kit fox home range, as 
described in Section 3.18.2.3. In addition to direct impacts that may occur during surface disturbance and 
mining, the kit fox would be displaced from these habitat resources until reclamation and successful restoration 
have been completed. Impacts to vegetation communities would be reduced by the exclusion of Block NW 
and Block S from mining activities. Because a large portion of the tract would be disturbed during surface 
mining and associated activities, Alternative K1 would result in greater short-term adverse impacts to the kit 
fox and its suitable habitats than would occur under the No Action Alternative.  
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4.18.1.4.5.3 Bat Species 

Under Alternative K1, impacts to Allen’s big-eared bat, big free-tailed bat, fringed myotis, spotted bat, 
and Townsend’s big-eared bat would include the loss of suitable roosting and foraging habitat; 
displacement from suitable habitat due to increased noise, human presence, and surface-disturbing 
activities; and habitat fragmentation and alteration (see Table 4.18.1). Impacts to suitable habitat would be 
reduced by the exclusion of Block NW and Block S from mining activities. No bedrock, cliff, or canyon 
roosting vegetation community occurs in the tract, but several small areas of this community are adjacent 
to the tract’s eastern boundary. However, indirect impacts to these areas from subsidence would be 
unlikely because underground mining operations would only occur in the northeast corner of the tract. 
Because a large portion of the tract would be disturbed during surface mining and associated activities, 
Alternative K1 would result in greater short-term adverse impacts to bat species and their suitable habitats 
than would occur under the No Action Alternative.  

4.18.1.4.5.4 Raptor Species 

Alternative K1 would result in direct adverse impacts to 1) raptor foraging and wintering habitats and 2) 
active and inactive nest sites of sensitive raptor species using the tract from loss of suitable habitat from 
pit disturbance and construction activities. This alternative would also result in the long-term loss of 
wooded foraging habitats (e.g., riparian, pinyon-juniper woodland, and mountain brush vegetation 
communities). The nature of impacts to raptor species would be the same as those described for the 
Proposed Action. The increased risk of direct mortality of ground-nesting raptor species from pit 
development and construction equipment would be reduced by the exclusion of Block NW and Block S 
from mining activities. Suitable raptor nesting sites would likely be reduced by the removal of 472 acres 
(43%) of pinyon-juniper woodland. Because a large portion of the tract would be disturbed during 
surface-mining and associated activities, Alternative K1 would result in greater short-term adverse 
impacts to raptor species and their suitable habitats than would occur under the No Action. As under the 
Proposed Action and Alternative C, special lease stipulations and BMPs would minimize adverse impacts 
to raptor species, especially during the breeding season, by providing spatial and seasonal buffers of both 
occupied and unoccupied nests.  

4.18.1.4.5.5 Migratory Bird Species 

Under Alternative K1, Black Swift, Lewis’ Woodpecker, Long-billed Curlew, and Three-toed Woodpecker 
suitable foraging and nesting habitats, cover, and suitable roosting and nesting sites would be directly impacted 
by surface disturbance and associated activities. The nature of impacts to these bird species would be the same 
as described for the Proposed Action and Alternative C. Most surface disturbance under Alternative K1 would 
occur in sagebrush/grassland and sagebrush/grassland (treated) (327 acres) and pinyon-juniper woodland 
vegetation communities (472 acres). Long-billed Curlew and Lewis’s Woodpecker habitats, respectively 
associated with these vegetation communities, would be most greatly affected. Ground-nesting and foraging 
species would be directly impacted by pit disturbance and construction activities, and would be at increased 
risk of direct mortality from excavation and construction due to potential for crushing or burial of adults, 
nestlings, and eggs on the ground. Increased mine-related traffic could result in increased mortality from 
vehicle strikes. Impacts to active nesting sites would be mitigated by nest surveys and avoidance measures. 
The loss of foraging habitats due to direct disturbance or removal would result in the displacement of special 
status bird species from these areas until suitable habitats have been successfully restored. Woodpecker nesting 
habitat would be reduced by the removal of 472 acres of suitable nesting habitat, including pinyon-juniper 
woodland. Because of the large portion of the tract that would be disturbed during surface-mining and 
associated activities, Alternative K1 would result in greater short-term adverse impacts to special status bird 
species and their suitable habitats than would occur under the No Action Alternative. Special lease stipulations 
and BMPs would minimize adverse impacts, especially during the breeding season, by requiring surveys for 
and avoidance of nesting sites. 
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4.18.1.4.5.6 Amphibian Species 

Impacts to amphibian species from mining activities include habitat fragmentation and loss, displacement to 
lower quality habitats, increased exposure to predators from cover removal, crushing and burial of adults and 
young, and attraction to ecological ‘traps’ such as water holding ponds. The nature of impacts to amphibian 
species would be the same as described for the Proposed Action and Alternative C. The Arizona toad’s 
pinyon-juniper woodland vegetation community makes up 1,095 acres in the tract under Alternative K1. 
Under this alternative, 43% (472 acres) of pinyon-juniper woodland would be directly disturbed by mining and 
associated activities (see Table 4.18.1). None of the western toad’s wetland (meadow) vegetation community 
would be directly disturbed under Alternative K1. However, approximately 6.4 acres of the western toad’s 
riparian vegetation community would be disturbed under this alternative. Because a portion of the tract would 
be disturbed during surface-mining and associated activities, Alternative K1 would result in greater short-term 
adverse impacts to amphibian species’ vegetation communities than would occur under the No Action 
Alternative.  

4.18.1.5 IMPACTS FROM COAL HAULING 

There would be no additional loss of special status species habitat from the reasonably foreseeable coal haul 
transportation route. Coal transportation would occur on existing roads and would not necessitate road 
upgrades. Impacts to special status species are identical to those described for wildlife (Section 4.17.5) except 
for the following analysis, which focuses on direct and indirect impacts to special status species from increased 
rates of traffic. 

4.18.1.5.1 Alternative A: No Action 

Wildlife mortalities along US-89, SR-20, I-15, and SR-56 are likely to increase due to additions of mine-
related traffic from existing fee coal mine areas adjacent to the tract that would use existing routes (see Section 
4.19). A large portion of the reasonably foreseeable coal haul transportation route would be adjacent to special 
status species habitats (Table 4.18.3). From 2003 to 2005, wildlife-related single-vehicle crashes made up 51% 
of crashes on US-89, 18% of crashes on US-20, 11% of crashes on I-15, and 41% of crashes on SR-56 (Fehr & 
Peers Transportation Consultants 2013). Wildlife mortality and associated disruptions in habitat use would be 
expected to occur under both the No Action Alternative and the action alternatives. However, mine-related 
traffic and associated wildlife impacts would be minimized under the No Action Alternative due to the 
expected lower volume of truck traffic. 

Table 4.18.3. Land Cover Miles Adjacent to the Reasonably Foreseeable Coal Haul Transportation 
Route and Associated Special Status Wildlife Species Under the No Action and Action Alternatives 

Cover Type Associated Special Status Animal Species Miles Percentage of 
Route 

Sagebrush Burrowing Owl, Ferruginous Hawk, fringed myotis, Golden 
Eagle, Greater Sage-Grouse, kit fox, pygmy rabbit, Short-
eared Owl, spotted bat, Townsend’s big-eared bat 

49.4 43.1% 

Developed None 41.6 36.3% 

Pinyon-juniper woodland Allen’s big-eared bat, Arizona toad, Ferruginous Hawk, 
Lewis’s Woodpecker, Townsend’s big-eared bat  

11.7 10.2% 

Agriculture Ferruginous Hawk, Long-billed Curlew, Short-eared Owl 7.3 6.4% 

Shrub-steppe Burrowing Owl, Ferruginous Hawk, Golden Eagle, Greater 
Sage-Grouse, kit fox, Long-billed Curlew, pygmy rabbit, Short-
eared Owl, spotted bat, Townsend’s big-eared bat, Utah 
prairie dog 

0.2 0.2% 
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Table 4.18.3. Land Cover Miles Adjacent to the Reasonably Foreseeable Coal Haul Transportation 
Route and Associated Special Status Wildlife Species Under the No Action and Action Alternatives 

Cover Type Associated Special Status Animal Species Miles Percentage of 
Route 

Woodland-shrubland Black Swift, elk, Ferruginous Hawk, Lewis’s Woodpecker, 
Three-toed Woodpecker  

2.2 1.9% 

Bedrock, cliff, and canyon California Condor, Allen’s big-eared bat, black swift, big free-
tailed bat, fringed myotis, spotted bat, Townsend’s big-eared 
bat 

1.1 1.0% 

Grassland (native and invasive 
grasses/forbs) 

Burrowing Owl, elk, Ferruginous Hawk, fringed myotis, Long-
billed Curlew, Short-eared Owl, Utah prairie dog 

0.2 0.2% 

Open water Black Swift, Bonneville cutthroat trout < 0.1 < 0.1% 

Salt desert scrub Big free-tailed bat, Burrowing Owl, Ferruginous Hawk, Golden 
Eagle, kit fox, long-billed Curlew, Short-eared Owl, spotted bat 

< 0.1 < 0.1% 

Riparian Allen’s big-eared bat, Arizona toad, Bald Eagle, big free-tailed 
bat, Lewis’s Woodpecker, Northern Goshawk, Western toad 

0.8 
40.8 

acres* 

0.7% 

Total 114.7 
miles 

100.0% 

Notes: Scientific nomenclature for all wildlife species in this EIS is introduced in Chapter 3. 

Acres of riparian habitat within 100-feet of the reasonably foreseeable coal haul transportation route are also included to assess potential impacts in 
the unlikely event of a coal truck accident in close proximity to this cover type. 

Land cover miles are the same for all three action alternatives because the reasonably foreseeable coal haul transportation route is the same for all 
alternatives. 
* The analysis area for riparian also includes acres of habitat within a 100-foot buffer of the reasonably foreseeable coal haul transportation route.

4.18.1.5.2 Alternative B (Proposed Action), Alternative C (Reduced Tract Acreage 
and Seasonal Restrictions), and Alternative K1 (Reduced Tract Acreage) 

Impacts to special status species under the Proposed Action, Alternative C, and Alternative K1 are 
identical to those described for wildlife (Section 4.17.5.2) with the following exceptions. 

Any increase in roadkill could increase raptor activity along the reasonably foreseeable coal haul 
transportation route, which could result in increased predation on sage-grouse, pygmy rabbit, or other 
special status animals occupying habitats adjacent to the route.  

4.18.1.5.2.1 Pygmy Rabbit 

Impacts to the pygmy rabbit along the reasonably foreseeable coal haul transportation route would consist 
of increased loss of individuals from vehicle collisions and from increased predator abundance along 
roadways, which is a likely result of increased traffic-related roadkills. Increased traffic would also 
increase road barrier effects, thereby increasing fragmentation in and among populations. Suitable habitat 
for this species (sagebrush and shrub-steppe) occurs adjacent to approximately 50 miles (43%) of the 
reasonably foreseeable coal haul transportation route (see Table 4.18.3). Under the Proposed Action, 
Alternative C, and Alternative K1, transportation-related adverse impacts to the pygmy rabbit and its 
habitats would likely be greater than would occur under the No Action Alternative. 

4.18.1.5.2.2 Utah Prairie-dog 

There is limited information on road-related impacts to the prairie-dog and other small mammals. Impacts 
associated with increased vehicle traffic likely include greater loss of individuals from vehicle collisions 
and from increased predator abundance along roadways, a likely result of increased traffic-related 
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roadkills. It is not known if traffic noise interferes with predator warning calls or with other 
communication in prairie-dog colonies. Utah prairie-dog habitats occur adjacent to 28.3 miles (26%) of 
the reasonably foreseeable coal haul transportation route (UDWR GIS data updated May 2007). The 
USFWS has established a 350-foot buffer as the range within which normal behavior of individual Utah 
prairie dogs may be disrupted by noise or human presence. Known Utah prairie dog colonies occur within 
350 feet of the reasonably foreseeable coal haul transportation route on 673 acres. These colonies are 
estimated to contain 1,76810 prairie dogs, or approximately 24.4% of the total estimated Utah prairie dog 
population (Crowther 2013). Under the Proposed Action, Alternative C, and Alternative K1, traffic and 
noise-related adverse impacts to the Utah prairie-dog and its habitats would likely be greater than would 
occur under the No Action Alternative. 

4.18.1.5.2.3 Kit Fox 

Impacts to the kit fox from increased vehicle traffic would likely include loss of individuals from vehicle 
collisions. Kit fox sagebrush, shrub-steppe, and salt desert scrub habitats occur adjacent to approximately 
50 miles (43%) of the reasonably foreseeable coal haul transportation route (see Table 4.18.3). Impacts 
associated with an increase in vehicle traffic would likely include an increased loss of individuals from 
vehicle collisions, particularly due to increased nighttime traffic when the species is active. Under the 
Proposed Action, Alternative C, and Alternative K1, transportation-related adverse impacts to the kit fox 
and its habitats would likely be greater than would occur under the No Action Alternative. 

4.18.1.5.2.4 Bat Species 

Potential foraging and roosting bat habitats occur adjacent to the reasonably foreseeable coal haul 
transportation route (see Table 4.18.3). Traffic-related impacts to Allen’s big-eared bat, big free-tailed 
bat, fringed myotis, spotted bat, and Townsend’s big-eared bat would likely consist of displacement from 
habitat due to 1) increased noise and 2) disruption of roosting or foraging behaviors in habitats adjacent to 
the route resulting from an increase in nighttime vehicle traffic. Special status bat habitats in sagebrush, 
pinyon-juniper woodland, shrub-steppe, grassland, salt desert scrub, cliff and canyon, and riparian cover 
types occur adjacent to approximately 63 miles (55%) of the reasonably foreseeable coal haul 
transportation route (see Table 4.18.3). Riparian habitats occur on 40.8 acres within a 100-foot buffer of 
the reasonably foreseeable coal haul transportation route. Under the Proposed Action, Alternative C, and 
Alternative K1, transportation-related adverse impacts to bat species and their habitats would likely be 
greater than would occur under the No Action Alternative. 

4.18.1.5.2.5 Raptor Species 

Increased coal truck traffic would likely result in direct adverse impacts to bald eagle, burrowing owl, 
California condor, ferruginous hawk, golden eagle, northern goshawk, and short-eared owl from vehicle 
strikes. The increase in traffic volume would likely result in increased roadkills, which would attract raptor 
species to the reasonably foreseeable coal haul transportation route and increase the likelihood of raptor 
mortality from vehicle collisions. Raptor foraging and nesting habitats in sagebrush, pinyon-juniper woodland, 
agriculture, shrub-steppe, woodland-shrubland, grassland, salt desert scrub, and riparian cover types occur 
adjacent to approximately 72 miles (62%) of the reasonably foreseeable coal haul transportation route (see 
Table 4.18.3). Additionally, there is a possibility that as the California condor population increases, individual 
birds could migrate into the area of mining and coal-hauling activities and be attracted to the increased 
roadkill, resulting in mortality from vehicle collisions. Potential habitats for the northern goshawk occur in 
40.8 acres of riparian habitat within 100 feet of the reasonably foreseeable coal haul transportation route. These 

10 Many prairie dog colonies straddle the buffer, with portions inside and portions outside. Thus, it is impossible to know how 
many individuals in these colonies are inside or outside the buffer. For the purpose of this analysis, it is assumed that all 
individuals in the colonies that straddle the buffer are within the buffer area. 
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riparian habitats contain two known occupied goshawk habitat areas (UDWR 2010). Under the Proposed 
Action, Alternative C, and Alternative K1, transportation-related adverse impacts to raptor species would 
likely be greater than would occur under the No Action Alternative. 

4.18.1.5.2.6 Migratory Bird Species  

Increased coal truck traffic would likely result in limited adverse impacts to the Black Swift, Lewis’ 
Woodpecker, Long-billed Curlew, and Three-toed Woodpecker and their habitats. Nevertheless, increased 
traffic volume could result in increased mortality from vehicle strikes. Foraging and nesting habitats for special 
status bird species in agriculture, shrub-steppe, woodland-shrubland, cliff and canyon, grassland and salt desert 
scrub cover types occur adjacent to approximately 11 miles (10%) of the reasonably foreseeable coal haul 
transportation route (see Table 4.18.3). Under the Proposed Action, Alternative C, and Alternative K1, 
transportation-related adverse impacts to these bird species would likely be greater than would occur under the 
No Action Alternative. 

4.18.1.5.2.7 Amphibian Species 

Increased coal truck traffic would likely result in limited adverse impacts to the Arizona toad and western toad 
along the reasonably foreseeable coal haul transportation route. Nevertheless, increased traffic volume could 
result in increased mortality from vehicle strikes. Amphibian habitat in pinyon-juniper woodlands occur 
adjacent to approximately 12 miles (10%) of the reasonably foreseeable coal haul transportation route (see 
Table 4.18.3). Under the Proposed Action, Alternative C, and Alternative K1, transportation-related adverse 
impacts to amphibians would likely be slightly greater than would occur under the No Action Alternative. 

4.18.1.5.2.8 Fish Species 

The Bonneville cutthroat trout is known to occur in Threemile Creek, which would be intersected by the 
reasonably foreseeable coal haul transportation route. Due to the expected increase in the volume of coal truck 
traffic associated with mining operations, there is increased potential for accidental coal spills to stream 
habitats along the reasonably foreseeable coal haul transportation route. Approximately 0.8 mile (0.7%) of the 
reasonably foreseeable coal haul transportation route transects stream habitats where there is the potential for a 
coal truck spill into the waterway. Stream and riparian habitats occur on 40.8 acres of riparian habitat within 
100 feet of the reasonably foreseeable coal haul transportation route. Although the risk of a spill to this small 
portion of the route is negligible, the introduction of coal, petroleum products, or other hazardous materials 
from a coal truck spill could directly or indirectly adversely impact Bonneville cutthroat trout and their habitats 
by causing mortality of individual fish or prey species from poisoning, or from loss of habitat due to reduced 
water quality or other habitat features. 

4.18.2 Greater Sage-Grouse 
4.18.2.1 REGULATORY FRAMEWORK AND ADDITIONAL DESIGN FEATURES 

4.18.2.1.1 Regulatory Framework 

Numerous federal and state regulations shape the management of Greater Sage-Grouse. Regulations that 
pertain specifically to sage-grouse include the following:  

• The Washington Office IM 2012-043 (BLM 2011b) identifies the need to “cumulatively maintain 
or enhance sage-grouse habitat.” The IM also provides interim conservation policies and 
procedures to BLM field officials to be applied to ongoing and proposed authorizations and 
activities that affect the sage-grouse and its habitat. Under this IM, the BLM has the authority to 
condition the lease with a requirement for off-site mitigation (refer to IM 2008-204, Off-Site 
Mitigation; BLM 2008g).  
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• In Utah, UDWR biologists are managing sage-grouse populations per the sage-grouse 
conservation plan (UDWR 2013). The sage-grouse conservation plan reflects sage-grouse 
recommendations that were provided to the Governor of Utah by a multidisciplinary group of 
stakeholders in early 2012. Sage-grouse seasonal habitats and use designations associated with 
the plan are reported in the SDEIS because they are used for management by UDWR and are 
considered the best available data except where more site-specific information is available. 

• The BLM is currently revising land use plans for field offices statewide to ensure proper protection 
of sage-grouse populations. Land use plan revisions are being conducted to prevent the listing of 
Greater Sage-Grouse as a threatened or endangered species under the ESA. The land use planning 
process is ongoing and will not be completed until approximately the end of 2014. One of the 
alternatives included in the analysis (Alternative E) is the sage-grouse conservation plan (UDWR 
2013), discussed below. See Section 1.7.1.1 for a detailed description of this process and its effect 
on the decision to lease the tract.  

• All federal lands must be screened to determine which are acceptable for further consideration for 
coal leasing. One screening procedure requires the BLM to apply 20 unsuitability criteria (as 
listed in 43 CFR 3461.5) to each LBA tract to determine if the area being considered for leasing 
is suitable for surface mining or surface effects from underground mining. Unsuitability Criterion 
15 states that the following shall be considered unsuitable for surface mining or surface effects 
from underground mining: federal lands that the surface management agency and the state jointly 
agree are habitat for resident species of fish, wildlife, and plant species also of high interest to the 
state and that are essential for maintaining these high-interest species, such as active dancing and 
strutting grounds (lek) for sage-grouse. The sage-grouse mitigation plan (see Appendix E) is 
intended to address Unsuitability Criterion 15 to ensure that sage-grouse, as a high-interest 
species, is maintained. 

• Although not a regulatory document, the Greater Sage-grouse (Centrocercus urophasianus) 
Conservation Objectives: Final Report (USFWS 2013a) includes specific information on the 
Panguitch population of grouse. 

As described in Section 1.7.1.2.2 (Application of Unsuitability Criteria), four decisions in the KFO RMP 
(BLM 2008b) pertain to sage-grouse management (SSS-54, SSS-55, SSS-56, and SSS-57) and detail 
temporal and spatial buffers for leks and winter habitat within which no surface-disturbing activity may 
occur. SSS-57 states that an exemption, waiver, or modification may be granted for each RMP decision 
on a case-by-case basis11. As a result of decisions SSS-54, SSS-55, and SSS-56, a decision to lease would 
not be in conformance with the KFO RMP. However, for the purpose of analysis in this EIS, it is assumed 
that an exception, modification, or waiver would be granted in the event of a lease per decision SSS-57. 
Appendix 3 of the KFO RMP describes the mechanisms by which exceptions, waivers, or modifications 
would occur (Table 1.7.1). In the ROD following this EIS, it remains within the BLM’s decision space 
not to except, waive, or modify the RMP decisions based on the analyses conducted. 

11 The BLM Field Manager is responsible for approving any exception, modification, or waiver. For SSS-54, the operator must 
submit a plan that demonstrates that impacts from the proposed action can be adequately mitigated. For SSS-54, the Field 
Manager may modify the boundaries of the stipulation area if (1) portions of the area do not include lek sites, (2) the lek site(s) 
have been completely abandoned or destroyed, or (3) occupied lek site(s) occur outside the current defined area, as determined by 
the BLM. For SSS-54, the Field Manager may grant a waiver if there are no active lek site(s) in the leasehold and it is determined 
the site(s) have been completely abandoned or destroyed or occur outside current defined area, as determined by the BLM. For 
SSS-55 and SSS-56, the operator must submit a plan that demonstrates that impacts from the proposed action can be avoided, 
sufficiently minimized, or adequately mitigated for an exception to be granted. For SSS-55 and SSS-56, the Field Manager may 
modify the boundaries of the stipulation area if portions of the area do not include habitat or are outside the current defined area, 
as determined by the BLM. For SSS-55 and SSS-56, the Field Manager may grant a waiver if it is determined the habitat no 
longer exists or has been destroyed. There is no formal public input into these decisions. 
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4.18.2.1.2 Design Features 

The KFO RMP and other BLM and state documents provide the framework for the tract’s design features, 
which would be reflected in lease stipulations as part of a lease contract after a ROD. DOGM, a state agency 
under UDNR, would be responsible for ensuring compliance and enforcement of the lease stipulations. The 
standards described in the sage-grouse mitigation plan (see Section 4.18.2.1.2.3 and Appendix E) would also 
be applicable as design features and would compel mitigation for impacts to wildlife related to mining the 
tract.  

This section first provides a summary of the results anticipated from the successful completion of all design 
features. This is provided up front to give the reader a holistic view of the way the design features would 
ultimately work together to cumulatively maintain and enhance the amount and quality of sage-grouse habitat 
available in the analysis area. Following the summary, individual design features are listed and described in 
detail. They are broken into four distinct categories: 1) pre-mining vegetation treatments, or the treatment of 
areas on the tract to decrease conifer encroachment and increase the quality of the vegetation as Greater Sage-
Grouse habitat; 2) on-tract mitigation, or required avoidance and minimization measures; 3) reclamation, or 
the restoration of habitat disturbed during mining operations to pre-mining conditions; and 4) off-tract 
mitigation, or requirements to take place off the tract as detailed in the sage-grouse mitigation plan. The off-
tract mitigation measures are described in the larger context of the sage-grouse mitigation plan (see Appendix 
E). Note that exact reclamation standards and the success of completed reclamation actions are determined 
under SMCRA with the oversight of DOGM under a separate permitting process.  

4.18.2.1.2.1 Anticipated Results from Enforcement of Pre-mining Vegetation 
Treatment, Reclamation, and On- and Off-tract Mitigation Measures 

The required pre-mining vegetation treatment, reclamation, and mitigation measures detailed below and 
listed in the design features, as well as in the sage-grouse mitigation plan comply with the IM 2012-043 
requirement to “cumulatively maintain and enhance Greater Sage-Grouse habitat” by instituting the 
following requirements: 

• Habitat avoidance through the designation of limited-touch areas in sagebrush habitats in the tract  
• Conducting vegetation treatment on Block Sa (comprising 186.3 acres) to reduce conifer 

encroachment before mining activities start 
• Requiring that Blocks S and NW not be mined simultaneously, allowing one to provide a refuge 

while the other is experiencing disturbances due to mining 
• Reclaiming in-tract sagebrush habitats to vegetation standards that would provide sage-grouse 

habitat in the long term 
• 4:1 ratio of disturbance to off-tract mitigation acres to increase available habitat in the analysis 

area in the short term 
• Prioritizing off-tract vegetation treatments in areas where conifer removal can be done from an 

intact sagebrush understory in locations immediately adjacent to habitat occupied by sage-grouse, 
such as those areas analyzed in the BLM’s South Canyon Vegetation Enhancement Project 
Environmental Assessment (BLM 2010c) and Upper Kanab Creek Watershed Improvement 
Project Environmental Assessment (BLM 2011d), as shown in Map 3.23. 

• Requiring that off-tract vegetation treatment mitigation projects intended to comply with the 4:1 
mitigation ratio are completed no more than one year after the corresponding on-tract surface 
disturbance occurs.  
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The anticipated results from the combined pre-mining vegetation treatment, reclamation, and mitigation 
actions are based on observations from previously conducted telemetry observations, reclamation 
projects, and vegetation treatments in the KFO, as described in Section 3.18.3. These observations 
indicate the following: 

1. Sage-grouse would occupy vegetation treatment areas, consisting of juniper removal from an 
intact sagebrush understory (both on- and off-tract), shortly after the vegetation treatment, and in 
many cases within the following year (Frey 2013; Frey et al. 2013a), especially when the treated 
areas are adjacent to already occupied habitat. Use by sage-grouse of previously completed 
vegetation treatment area is described in detail in Section 3.18.3.4.2. 

2. An analysis of habitat use from telemetry data collected from 2005 to 2009 documented birds 
using both Blocks NW and S year-round (Frey et al. 2013b), indicating that Block NW could 
serve as a refuge while mining activities are conducted on Block S, and vice versa. 

3. Successfully reclaimed areas would function as sage-grouse habitat within approximately 15–20 
years from the date of completion (Petersen 2013b). 

4. Off-tract vegetation treatments would enhance habitat availability and connectivity in the long 
term, thereby contributing to the genetic resilience of the population. 

It is anticipated that sage-grouse would continue to use the limited-touch areas of the tract, Block Sa, and 
habitat adjacent to but outside of the tract while mining takes place. Pre-mining vegetation treatment of 
Block Sa would create an initial increase in available habitat. Because sage-grouse currently use the habitat 
of both Blocks NW and S year-round, it is anticipated that Block NW would serve as a refuge and be used 
by grouse year-round while portions of Block S are experiencing mine-related disturbances, and vice versa. 
As the vegetation in reclaimed areas becomes established and begins to resemble sage-grouse habitat, 
individuals are expected to use these parcels. Successful reclamation would represent an increase in 
available habitat for the species in the long term because many of these areas are currently degraded and 
underused by sage-grouse due to juniper encroachment. And finally, the requirement for off-site vegetation 
treatments at a ratio of 4 acres for every 1 acre disturbed would increase available habitat for the Panguitch 
population as a whole, as well as increase connectivity and genetic flow among the population breeding 
groups. The requirement that the off-site projects are completed no more than one year following the 
corresponding disturbance in combination with the initial increase in available habitat from treating Block 
Sa would ensure that the amount of available habitat is maintained throughout the life of the mine. 

Compliance with these requirements would ensure there would be no net loss of habitat for Greater Sage-
Grouse, and would lead to a net increase of available habitat for the population as a whole in both the 
short and long term. Many of the locations that would be enhanced, reclaimed, and treated may not 
otherwise be completed without the funding made available by mining activities. In the long term, the 
enhanced habitats of the tract, mined areas reclaimed to sagebrush, and increased availability of habitat 
population-wide would further BLM’s objectives of maintaining and enhancing habitat for Greater Sage-
Grouse, and would thereby aid in the stabilization or increase of the Panguitch population. The ability to 
increase habitat availability and connectivity between breeding groups would increase the health and 
resiliency of the group breeding near the tract, as well as increase the capacity for the population as a 
whole to increase. 
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Success of the on- and off-tract vegetation treatments would not be dependent on whether sage-
grouse are documented using the treated habitat. Use is not required for two reasons: 

1. It is highly likely that treatments would be successful because of the requirement (as listed above) 
to prioritize off-tract vegetation treatments in areas where conifer removal can be done from an 
intact sagebrush understory in locations immediately adjacent to habitat occupied by sage-grouse, 
such as those areas analyzed in the BLM’s South Canyon Vegetation Enhancement Project 
Environmental Assessment (BLM 2010) and Upper Kanab Creek Watershed Improvement 
Project Environmental Assessment (BLM 2011). Vegetation treatments meeting this requirement 
are highly likely to quickly increase the availability of sage-grouse habitat (Baruch-Mordo et al. 
2013; Commons et al. 1999).  

2. Unpredictable environmental events, such as extreme drought or very harsh winter conditions, 
may preclude grouse individuals from using certain habitat, even if it meets all biological needs. 
It is unreasonable to hold the selected lessee to a success criterion that may be out of its control. 

4.18.2.1.2.2 Detailed Project Design Features 

This section summarizes the required sage-grouse–related mitigation, pre-mining vegetation treament, and 
reclamation actions listed in Table 2.6.1 of this document and in the sage-grouse mitigation plan (see 
Appendix E). These actions would be required under all action alternatives except where not applicable 
based on the tract configuration under any given alternative (e.g., Alternative K1 excludes Blocks S and Sa). 
The anticipated impacts of completing these actions are included in the impacts analysis below. All of the 
actions listed are intended to address the need for sage-grouse to have refugia (or an area of suitable habitat 
to which sage-grouse individuals can retreat when other habitats have been disturbed) available during 
mining activities. Compliance with these actions would lead to the desired results as summarized above. 

Pre-mining Vegetation Treatment 
• In coordination with BLM and DOGM, conduct vegetation treatments on sage-grouse nesting, 

brood-rearing, and wintering habitat on public lands in Block Sa (see Map 1.2) and on the 
limited-touch areas of Block S where treatments have not already been accomplished (described 
below) before any mine-related ground disturbance takes place. Treatment would consist of 
actions to reduce conifer encroachment in areas with established sagebrush understories. The 
particulars of these habitat improvements would be contingent upon the results of pre-disturbance 
vegetation surveys and an analysis of data. 

In the short term (life of the mine), pre-mining vegetation treatments in Blocks S and Sa would improve 
conditions for sage-grouse by removing overstory pinyon and juniper (due to encroachment), establishing 
native and desirable non-native grasses and forbs, and allowing the existing sagebrush canopy cover to 
increase. This would improve the structural and compositional diversity of sage-grouse habitat compared 
to current conditions (BLM 2008b) in areas currently occupied year-round by sage-grouse (Frey et al. 
2013b). Vegetation treatment activities in Block Sa before mining starts would ensure that the net balance 
of occupied sage-grouse habitat would remain positive and a refuge area would be created. Conifer 
removal treatments would quickly create sage-grouse refugia in the short term. Sage-grouse have been 
documented using Block Sa year-round (Map 3.26); therefore, it is likely they would continue to use this 
habitat and possibly increase use in Block Sa after treatments are completed (Frey et al. 2013b; Frey 
2008). 

On-tract Mitigation 
• To the extent possible, avoid disturbance to individuals, populations, and habitats of threatened, 

endangered, proposed, and candidate species during mining. 
• Monitor grouse populations (currently within the Alton area) throughout the year to assess bird 

survival, nest site and nest success, brood-rearing sites, and key winter habitat areas. 
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• Avoid using intact sagebrush stands for storing mining-generated spoil and topsoil stockpiles. 
Where practicable, these spoil and topsoil stockpile sites would avoid nesting habitat. Coal-
processing equipment would be located in areas that create the least possible disturbance to sage-
grouse and sage-grouse habitat. 

• Conduct mosquito abatement in holding ponds and standing water to reduce the potential for 
transmission of West Nile virus to sage-grouse. 

• Designate limited-touch areas in sagebrush habitats in the tract. The term limited-touch area is used 
in this document to describe no-coal areas within the tract that have intact or restored sagebrush 
habitats that are required to provide adequate refugia throughout the life of the mine (see Map 3.24). 
Surface-disturbing activities in these limited-touch areas would be avoided if possible. However, 
these areas could be used to access mining blocks that would otherwise be inaccessible. Limited-
touch areas would be enforced, which would incorporate the following conditions:  
o Surface-disturbing activities in portions of the tract in the no-coal zone (e.g., intact, native 

sagebrush stands in Block S of the tract) would be prohibited.  
o Mine-related surface-disturbing activities would be prohibited in portions of the tract in the 

no-coal zone where on-site vegetation treatment actions would be required by special lease 
stipulations (e.g., Block Sa of the tract). 

o New surface-disturbing activities in Blocks S or NW of the tract would be temporarily 
prohibited until successful reclamation (as determined on a case-by-case basis by DOGM) 
has occurred on an equal area of a previously disturbed portion of the tract in either of these 
blocks (i.e., planning the mining sequence so that Block S or NW is reclaimed and provides 
functioning sage-grouse habitat prior to initiating new surface-disturbing activities on the 
other block). 

• Do not mine Blocks NW and S at the same time; mining would likely begin in Block S (although 
the exact mining sequence is not known at this time). Because Sage-grouse currently use both 
blocks year-round, this would allow Block NW to serve as a refugia during Block S mining 
operations. Avoidance of the enhanced sagebrush habitats in Block Sa would be required to 
provide adequate refugia throughout the life of the mine. 

• Apply the following short- and medium-term mitigation measures on Block S (and other 
locations in the tract as appropriate) to enhance habitat for Greater Sage-Grouse: 
o Avoid sagebrush stands in no-coal zones as habitat to the extent practicable and economically 

feasible. 
o Locate centralized facilities (i.e., office, maintenance shop, equipment wash bay, oil and fuel 

storage tanks, oil and fuel storage containment, truck unloading and coal sizing area, coal 
stockpile area, and truck loadout area) and dispersed facilities (i.e., temporary light-use roads 
and haul roads, electrical poles and lines, various temporary ponds and water-control 
structures, temporary topsoil and overburden stockpiles, and temporary berms and screens) to 
create the least possible practical and economic disturbance to sage-grouse and sage-grouse 
habitat. 

The reclamation and off-site vegetation treatment actions described in this section that would take place 
concurrently with mining would be designed to improve habitat conditions for sage-grouse in the long 
term. However, retention of the Alton sage-grouse population would require that year-round, suitable 
habitats are continuously available to provide refugia while removal and restoration of other habitat areas 
are taking place. This would require the avoidance of 1) intact sagebrush stands and other seasonal sage-
grouse habitats, such as the agricultural and wet meadow habitats in Block NW that are used year-round; 
and 2) sagebrush nesting, and brood-rearing habitats (limited-touch areas) in Block S. It would also 
require that vegetation treatment in Block Sa is completed before mining starts so birds in the adjacent 
habitats of Block S would have habitat in which to move. 
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Tract Reclamation 
• Remove juniper and pinyon seedlings found in reclaimed areas until full release of the 

reclamation bond. 
• Conduct post-reclamation surveys for undesirable/invasive plant species on biannual basis (spring 

and fall). 
• Begin vegetation monitoring in the next growing season after fall seeding/planting and monitor 

until reclamation goals are achieved. 
• Monitor reclamation sites until bond release to assess habitat reclamation success. 
• As practical and economically feasible, reclaim to AOC and seed with similar plant species and 

composition to approximate pre-mining, original community on Block S.  
• On Block S (and other locations in the tract as appropriate), apply the following long-term habitat 

reclamation measures to enhance habitat for Greater Sage-Grouse: 
o Reclaim to create range sites based on approved ecological site descriptions (conditions for 

the growth of grasses, forbs, and sagebrush). 
o Plant bare root or potted sagebrush and bitterbrush in identified sites to accelerate shrub 

reestablishment. 
o Seed and plant in the fall. 

Exact reclamation standards and the success of completed reclamation actions are determined under SMCRA 
with the oversight of DOGM under a separate permitting process. The habitat reclamation and restoration 
activities that would follow mining disturbance would be designed to create habitat for the Greater Sage-
Grouse and ensure that year-round habitat is available for use during mining activities. Successful habitat 
reclamation would require that restored sagebrush communities achieve maturity and the structural 
diversity required to support Greater Sage-Grouse. In the BLM’s experience with vegetation treatments 
completed locally, development of a mature sagebrush community requires approximately 15–20 years 
(personal communication, Petersen 2013). On the tract, sagebrush communities would presumably require 
a similar time period to recover on reclaimed soils. Recovery time would depend on numerous ecological 
variables such as local topography, soil reclamation success, soil type, variations in local and regional 
climate, colonization of the site by soil-building fungi and bacteria, and other site features that cannot be 
predicted or easily quantified. The reclamation plan to plant sagebrush seedlings would be designed to 
accelerate sagebrush reestablishment and to accelerate the successional development of mature sagebrush 
communities.  

Over the long term, reclamation of disturbed areas and successful restoration of diverse sagebrush habitat 
on the tract would contribute to the creation of contiguous sagebrush vegetation necessary for the long-
term persistence of the Alton sage-grouse population. The analysis presented here assumes that habitat 
reclamation actions would be successful, and that these actions would lead to the establishment of self-
sustaining and self-propagating mature sagebrush communities. Mitigation and pre-mining vegetation 
treatment projects would create habitat in the short term. 

4.18.2.1.2.3 Off-Tract Mitigation: Greater Sage-Grouse Mitigation Plan 

The BLM initiated a stakeholder process to develop a mitigation plan to describe the strategy for avoiding 
and reducing impacts, where possible, to sage-grouse potentially affected by leasing and mining the tract 
and by identifying on- and off-site mitigation opportunities. The Color Country Adaptive Resource 
Management Local Working Group (CoCARM)—the local sage-grouse working group—comprises 
agency and government officials with knowledge of the current land uses and quality of habitat in the 
local area needed to develop an effective and appropriate mitigation plan that identifies on- and off-site 
potential mitigation projects and locations. This group includes members that represent the UDWR, 
BLM, USFS, USFWS, DOGM, affected private landowners, and local public officials. As such, this 
group was identified as a representative stakeholder group for initial discussions about off-site mitigation. 
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The requirements of the sage-grouse mitigation plan would be applicable to all action alternatives except 
where the configuration of the action alternative makes certain requirements of the plan unnecessary. If 
the BLM’s decision following the EIS process is to offer the tract for competitive leasing, the 
requirements of the mitigation plan would be incorporated as design features appropriate to the alternative 
selected. The mitigation plan can be found in Appendix E. 

All mitigation activities would be conducted in the mitigation plan area, which corresponds to the analysis 
area used for sage-grouse in this document (see Map 3.21) (State of Utah 2013). The mitigation 
plan/analysis area includes public, state, and private land. The mitigation plan was developed in response 
to concerns expressed by the public and agencies through the comments submitted on the DEIS. The 
mitigation plan is also a result of the regulatory framework listed in Section 4.18.2.1.1. 

The goals of the mitigation plan are summarized as follows: 
• Offset habitat impacts of mining to sage-grouse habitat within the tract, as identified through the 

EIS process, by implementing habitat management and off-tract vegetation treatment projects in 
the analysis area.  

• Identify opportunities that mitigate for impacts to the Panguitch population from threats under the 
five listing factors used by the USFWS to assess the status of ESA-listed and candidate species. A 
detailed discussion of these factors can be found in Endangered and Threatened Wildlife and 
Plants; 12-month Findings for Petitions to List the Greater Sage-Grouse (Centrocercus 
urophasianus) as Threatened or Endangered; Proposed Rule (50 CFR 17, Federal Register 
75:13910–14014).  

• Identify mitigation projects based on the availability of existing site-specific sage-grouse 
population information (e.g., lek counts and telemetry locations) and ecological condition 
information (e.g., habitat location and size, opportunity locations, and completed vegetation 
treatment locations), including data gathered for the adjacent Coal Hollow Mine, which has been 
in operation since 2010.  

Off-tract Mitigation Requirements 

Off-tract mitigation requirements refer to vegetation treatment and mitigation actions that would be 
required on lands off the tract but in the analysis area. The following off-tract mitigation requirements are 
also described in detail in the sage-grouse mitigation plan: 

• Vegetation treatments (including water availability/riparian habitat improvement projects) at a 
ratio of 4:1 per acre of directly disturbed sage-grouse habitat. Research pertaining to and 
concurrent with the vegetation treatments (e.g., telemetry or other survey type to document 
grouse habitat use, sagebrush canopy measurements) is necessary to ensure appropriate and 
successful treatments.  

• The marking or removal of all fences that occur within 2 miles of an active lek. 
• Because coal trucks comprise approximately 4% of the traffic on nearby roads, the proponent would 

be responsible for funding up to 4% of the UDOT’s roadkill carcass removal on the coal 
transportation haul route in coordination with UDOT, DOGM, UDWR, and BLM. Enforcement 
would be based on a cooperative agreement between these entities. 

• A nearby mine approximately half the size of the tract has contracted with USDA Wildlife 
Services to spend approximately $6,000 every five years for local predator control. Under this 
lease agreement, the selected lessee will provide $12,00012 (ACD 2009)every five years to UDSA 
Wildlife Services to fund predator control actions in the mitigation plan area (analysis area), 
focusing on corvid species, red fox, and other potential predators. 

12 This amount is based on a doubling of the amount that ACD has contracted with USDA Wildlife Services to spend on predator 
control from 2011 to 2016 as partial mitigation fulfillment for the Coal Hollow permit (see Appendix B of Appendix 3-5 of the 
MRP [ACD 2009]). 
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The exact acres of required vegetation treatments would be based on the UDWR occupied habitat 
polygon (99% of the tract), but would also incorporate the most accurate and recent site-specific habitat 
information. The selected lessee would not be required to mitigate for disturbance of nonhabitat. As a 
result of the vegetation treatment ratio, between 3,656 and 7,258 acres of the analysis area would be 
enhanced for Greater Sage-Grouse use. The exact amount of treated habitat would depend on the 
alternative chosen for implementation and the amount of nonhabitat occurring on the tract. Off-site 
vegetation treatments would be completed no more than one year after the corresponding on-tract surface 
disturbance occurs. The exact timing of mitigation projects would be determined at the permitting stage, 
when more detailed knowledge of the mining sequence and level of disturbance are known.  

Off-tract vegetation treatments to fulfill mitigation requirements would be prioritized in areas where 
conifer removal could be done from an intact sagebrush understory in locations immediately adjacent to 
habitat occupied by sage-grouse, such as those areas analyzed in the BLM’s South Canyon Vegetation 
Enhancement Project Environmental Assessment (BLM 2010) and Upper Kanab Creek Watershed 
Improvement Project Environmental Assessment (BLM 2011), as shown in Map 3.23. Due to inadequate 
funding, without mining vegetation treatment, projects in these areas would likely be completed over the 
course of decades. With funding from the selected lessee, projects in these areas could be conducted within a 
short timeframe and make a large amount of habitat available to local sage-grouse within the timeframe of the 
life of the mine (which varies under each alternative). Areas covered by these environmental assessments 
could undergo vegetation treatments immediately, without having to delay the mitigation process for additional 
analysis and/or permitting. 

Exact reclamation standards and the success of completed reclamation actions are determined under SMCRA 
with the oversight of DOGM under a separate permitting process. For the purpose of this analysis, lands that 
have been disturbed by mining and reclaimed to the standards listed in the lease stipulations would not be 
considered as mitigation, and so would not contribute to the tally of mitigated acres required by the 4:1 ratio. 
As described above, reclamation would be done with the intent of creating sagebrush habitat in the long term. 
Mitigation projects would create habitat in the short term. 

4.18.2.2 IMPACT INDICATORS  

Impact indicators for Greater Sage-Grouse are identical to those described for all other special status 
species (Section 4.18.1.2). 

4.18.2.3 ANALYSIS ASSUMPTIONS 

Analysis assumptions for Greater Sage-Grouse are identical to those listed for all special status wildlife 
species in Section 4.18.1.3, with the following additions. To analyze and disclose the effects to Greater 
Sage-Grouse from coal mining associated with the Proposed Action, Alternative C, and Alternative K1, it 
is assumed that 1) mining would occur and that there would be an exemption, waiver, or modification of 
the KFO RMP surface stipulations SSS-54, SSS-55, and SSS 55 regarding Greater Sage-Grouse (BLM 
2008b), and that 2) surface disturbance would be allowed within a 0.5-mile radius of a Greater Sage-
Grouse lek and within a 2.0-mile radius of a Greater Sage-Grouse lek in occupied habitat from March 15 
to July 15. Without an exemption, waiver, or modification to surface stipulations, mining would not be 
permitted on most of the tract. 

The regulatory authorities and responsibilities of this lease are described in detail in Section 1.5 of this 
document. The permits, actions, and plans required for mining to occur on the tract are listed in Table 
1.5.1. This is important to note because leasing—the decision to be made by this document—is done at a 
programmatic scale. Detailed knowledge regarding the exact timing and sequence of mining is not 
developed until the permitting stage, and it will be subject to approval by BLM and DOGM. For this 
analysis, it is assumed that additional site-specific measures regarding 1) avoidance of sage-grouse, 2) on- 
and off-tract vegetation treatments for sage-grouse, 3) mitigation for sage-grouse, and 4) and reclamation 
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for sage-grouse would be developed during the permitting stage once more detailed operations 
information is known. A mining plan with specific details about mining methods, sequence, and 
mitigation would be available for review by cooperating agencies and the public at the permitting stage. 
The lease stipulations listed above would apply to the lease unconditionally. 

4.18.2.4 IMPACTS FROM MINING THE TRACT  

The nature of impacts common to all action alternatives would be identical to those described for wildlife 
(Section 4.17.4.2) and special status species (Section 4.18.1.4.2). The following sections highlight 
impacts specific to Greater Sage-Grouse under each alternative. The elements of disturbance would be the 
same as those described for special status species (Section 4.18.1.4.2). 

4.18.2.4.1 Alternative A: No Action 

Impacts to Greater Sage-Grouse from the No Action Alternative would be identical to those described for 
all other special status species (Section 4.18.1.4.1) with the following addition. The encroachment of 
pinyon pine and Utah juniper into sagebrush habitats, and the lack of contiguous sagebrush habitats for 
nesting, brood-rearing, and wintering sage-grouse have been limiting factors in the size and distribution of 
the Alton sage-grouse population in the past. Tree removal and seeding to restore sagebrush habitats on 
1,700 acres in the Alton–Sink Valley by the BLM in 2005 resulted in increased forb and grass cover and 
increased use of the treated areas by sage-grouse (Curtis et al. 2007). Ongoing management to improve 
the distribution, abundance, and connectivity of suitable habitats would have beneficial impacts on the 
species. 

4.18.2.4.2 Alternative B: Proposed Action 

Impacts to Greater Sage-Grouse under the Proposed Action would be identical to those described for all 
other special status species (Section 4.18.1.4.3) except what is described in the following sections. 

4.18.2.4.2.1 Habitat Loss and Displacement 

The Proposed Action would result in more direct adverse impacts to the Alton sage-grouse population and 
currently occupied habitat than would occur under the No Action Alternative. Implementation of the 
Proposed Action would result in the disturbance of approximately 1,992 more acres (56% of the tract and 
0.7% of the analysis area over the life of the mine) of occupied sage-grouse habitat than would occur 
under the No Action Alternative. Occupied habitat denotes habitat that may be used throughout the year, 
although not all habitat is used year-round. Habitat types that would be removed include breeding, brood 
rearing, and wintering. According to locally collected telemetry data (Frey et al. 2013), impacts from the 
Proposed Action would result in disturbance to 1,503.8 acres of breeding habitat (21.8% of available habitat 
and 42.3% of the tract), 1,723.2 acres of brood-rearing habitat (19.5% of available habitat and 48.5% of the 
tract), 1,416.3 acres of late season brood-rearing habitat (38.8% of available habitat and 39.9% of the tract), 
and 1,490.0 acres of wintering habitat (37.4% of available habitat and 42.0% of the tract). Note that these 
habitat types overlap and do not add to a comprehensive total. Impacts are reported in terms of total acres of 
disturbance over the life of the mine, but it should also be noted that this disturbance would not all occur at one 
time.  

As described in Section 1.7.1.2.2 (Application of Unsuitability Criteria), four decisions in KFO RMP 
(BLM 2008b) pertain to sage-grouse management (SSS-54, SSS-55, SSS-56, and SSS-57), and detail 
temporal and spatial buffers for leks and winter habitat within which no surface-disturbing activity may 
occur. SSS-57 states that an exemption, waiver, or modification may be granted for each RMP decision 
on a case-by-case basis. For the purpose of analysis in this EIS, it is assumed that an exception, 
modification, or waiver would be granted in the event of a lease per decision SSS-57. An exception, 
modification, or waiver of these decisions would eliminate no surface occupancy protections within 0.5-
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mile of sage-grouse leks, allow surface-disturbing activities within 2 miles of sage-grouse leks from 
March 15 to July 15, and allow surface-disturbing activities within sage-grouse wintering habitat from 
December 1 to March 14. Eliminating these protections could result in the short- or long-term 
displacement or loss of the local birds. Despite the requirements of the lease stipulations, suitable habitats 
may not be adequately available to prevent the loss or displacement of the existing breeding and wintering 
group(s). If displacement occurs, it is unknown whether the grouse would return to the area in the long 
term, following reclamation. The long-term beneficial impacts from the vegetation treatments required by 
the lease stipulations are contingent upon the local sage-grouse breeding and wintering group(s) having 
persisted in the area. 

Reclamation actions would include seeding sagebrush and planting seedlings to accelerate the 
successional development of suitable sage-grouse habitat. Over the long term, these reclamation measures 
would improve the overall quality of habitat areas that are degraded prior to mining. The sage-grouse 
mitigation plan was developed to address potential impacts to sage-grouse (see Section 4.18.2.1.2.3 and 
Appendix E). The sage-grouse mitigation plan would be included as a special lease stipulation if the tract 
is leased. This plan would maintain short-term habitat losses through the requirements of the lease 
stipulations, and ultimately create four times the habitat disturbed in the analysis area.  

The Alton sage-grouse population is isolated by its distribution at the southern portion of the species’ 
range and the limited distribution of nesting, brood-rearing, and wintering habitats in the area. Under the 
Proposed Action, the sage-grouse occupying the Alton–Sink Valley area would be adversely affected 
where surface disturbance associated with coal mining and construction activities occur in the species’ 
habitats. As described in Section 4.17.1.2, reclamation measures would be required to restore Greater 
Sage-Grouse nesting, brooding, and wintering habitats. Pre-mining vegetation treatment actions in Block 
Sa (i.e., eliminating juniper, planting grass, forb, and sagebrush seedlings) would also be required to 
minimize loss of existing sagebrush habitat in the short term. Reclamation actions would create new 
sagebrush habitats in the long term, which according to BLM’s local experience with habitat treatments 
on undisturbed soils, reclamation could require approximately 20 years (personal communication, 
Petersen 2013); however, the exact timing would depend on site and environmental conditions (see 
Section 4.17.3). In the long term, reclamation and vegetation treatment actions throughout the tract would 
create sagebrush stands of varying ages and structure, and would increase the overall quality and quantity 
of habitats available to the sage-grouse breeding in the Alton area. 

Some anecdotal observations suggest the sage-grouse breeding in the Alton–Sink Valley area are 
unusually tolerant of human disturbance (Curtis et al. 2007; Frey 2009), which indicates that the 
population may be able to tolerate some level of indirect disturbance associated with mining and 
reclamation. As described in Chapter 3, the Alton–Sink Valley birds have been observed on the Coal 
Hollow parcel inside the active mining pit, flying over active mining equipment, and occupying roadsides 
(Personal Communication, Petersen 2013). The presence of sage-grouse in the active mining area 
suggests that birds may be somewhat tolerant of human disturbance, and may not be completely displaced 
if mining commences on the tract. However, the birds’ continued use of the area does not prove that the 
levels of human disturbance are not adversely affecting annual mortality rates or fecundity. Also, as 
indicated by Frey's telemetry information, these birds are assumed to be a nonmigratory population. Thus, 
the continued use of the area may just be a result of the birds having nowhere else to go.  
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A sage-grouse mitigation plan was developed for this project and would require that off-site mitigation 
actions take place off the tract but in the analysis area concurrent with mining operations (see Appendix E 
and Section 4.18.2.1.2.3). Off-site mitigation actions include vegetation treatments at a ratio of 4:1 acres 
of direct disturbance, marking or removal of all fences within 2 miles of an active lek, funding a portion 
of UDOT’s carcass removal program on the transportation route, and providing contributions to predator 
control actions. The BLM’s South Canyon Vegetation Enhancement Project and the Upper Kanab Creek 
Watershed Improvement Project have analyzed and approved 121,327 and 51,600 acres, respectively, of 
vegetation for treatments to take place over the next 10–15 years within the sage-grouse analysis area, and 
mitigation-related vegetation treatments would be prioritized in these areas—especially in areas adjacent 
to habitat occupied by sage-grouse. Under the Proposed Action, approximately 7,258 acres of habitat off-
tract would be enhanced for sage-grouse use through vegetation treatments. Off-site vegetation treatments 
would be completed no more than one year after the corresponding on-tract surface disturbance occurs. 
The exact timing of mitigation projects would be determined at the permitting stage, when more detailed 
knowledge of the mining sequence and level of disturbance are known. These mitigation actions would 
lessen impacts of mining operations on the sage-grouse population by providing additional and alternate 
habitat for use, reducing the potential for collisions with fence lines, and controlling local populations of 
species that predate on sage-grouse eggs and juveniles. Actions required in the mitigation plan would 
apply to all action alternatives. 

The development of the coal mine would eliminate nesting, brood-rearing, and wintering habitat 
resources adjacent to the lek complex during the life of the mine and during the subsequent restoration 
and recovery period. The new lek is in a limited-touch area of Block S, meaning that it would not be 
mined, and the avoidance measures detailed in the lease stipulations would be followed so disturbance to 
this habitat would be minimized as much as possible. Fragmentation, alteration, degradation, and loss of 
Greater Sage-Grouse habitats would occur as a result of mining activity and associated noise and human 
presence. Development of the coal mine, removal of overburden, and surface mining operations would 
result in the short-term loss of habitat resources and displacement or loss of individual birds. The 
mitigation, reclamation, and on- and off-tract vegetation treatment plans would be designed to enhance 
the long-term persistence of the sage-grouse breeding in the Alton area.  

A telemetry study of movement between the Hoyt’s Ranch lek and the Alton–Sink Valley lek found that 
the birds known to breed at the Hoyt’s Ranch lek traveled to the Alton Valley during summer and fall 
months, indicating that they are using the Alton Valley to forage, raise their young, and winter (Petersen 
2010; Frey 2010). The noise and human activity on the tract may deter grouse that breed at Hoyt’s Ranch 
from traveling to the Alton Valley, thereby reducing connectivity between the two breeding groups. A 
reduction in connectivity would exclude or discourage the Hoyt’s Ranch group from using the foraging, 
brood-rearing, and wintering habitat of Alton Valley, thereby reducing the health of the birds attending 
the Hoyt’s Ranch lek and the overall Panguitch population.  

4.18.2.4.2.2 Infrastructure Impacts, Including Roads 

Infrastructure associated with mining activities, such as buildings, fences, and power lines, could cause 
injury or mortality from collisions and facilitate increased predation by raptors and Corvus species (crows 
and ravens) by increasing the availability of perching sites. The mitigation measure for the selected lessee 
to provide $12,000 every five years to fund predator control actions in the analysis area (described in 
Appendix E) would lessen the severity of predation on the grouse population. 

Mining activities and associated surface disturbance and road development would also facilitate invasion 
by weed species (Bergquist et al. 2007). In addition, the creation of holding ponds would increase 
mosquito abundance and could increase the likelihood of West Nile virus being transmitted to local sage-
grouse. In Wyoming and Oregon, West Nile virus has caused sage-grouse mortality (Naugle et al. 2004). 
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Any additional individual mortalities of birds that use the tract could have a substantial impact on the 
overall likelihood of local persistence. The lease stipulation requiring mosquito abatement in holding 
ponds and standing water would reduce the potential for transmission of West Nile virus to the sage-
grouse population. 

Construction activities near active leks during the breeding season would have direct adverse impacts to 
sage-grouse by disrupting courtship behaviors, decreasing nest initiation rates, decreasing nest success, 
and increasing the risk of mortality of sage-grouse adults and chicks from collisions with, or crushing by, 
vehicles and construction equipment. Recent studies indicate that sage-grouse lekking and brooding 
habitat is devalued within 1,300 feet of roads and other surface disturbances, which causes avoidance and 
displacement to other habitat areas (Connelly et al. 2000; Crawford et al. 2004; UDWR 2002). Other 
recent studies have found that natural gas field development within 1–3 miles of an active Greater Sage-
Grouse lek can lead to dramatic declines in breeding populations, and energy development within 4 miles 
of a lek can decrease male attendance (Holloron 2005:638–649; Walker et al. 2007), indicating a 0.5-mile 
buffer around active leks may not be sufficient to avoid impacts to breeding activities. Manier et al. 
(2013) identified indirect impacts to sage-grouse from highways, primary, and secondary routes using a 
1.9-mile buffer; however, they acknowledge that road-effect distances generally increase with increased 
traffic density and speed. Noise associated with human presence, mining, and associated facilities (i.e., 
power generators) in the tract, and coal truck traffic to and from the tract, could reduce breeding success 
by decreasing nest initiation and nest success in adjacent habitats. Ongoing surface disturbance and 
associated noise could cause the displacement of sage-grouse from crucial nesting and brood-rearing 
habitats in the tract. Under the Proposed Action, approximately 1,992 acres (56% of the tract and 0.7% of 
the analysis area over the life of the mine) of occupied habitat would be impacted through direct surface 
disturbance (Table 4.18.4; see Map 3.25). 

Sage-grouse may avoid habitats near roads. Greater Sage-Grouse are susceptible to reduced gene flow 
and a reduced regional population size due the presence of roads from barrier effects (which reduce 
landscape connectivity). Sage-grouse are therefore at a greater risk of a regional population size reduction 
due to the continuing presence of existing roads, increased traffic on roads, and the relocation of KFO 
Route 116. The mining and haul truck activity on the tract and road, as well as the associated habitat 
removal, would lead to habitat fragmentation. This fragmentation could augment typical movement 
patterns, such as seasonal migration and daily use.  
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Table 4.18.4. Direct Impacts to Greater Sage-Grouse Habitats in the Tract under the No Action and Action Alternatives 

 Acres in 
the 

Analysis 
Area 

Alternative A 
(No Action) 

Alternative B  
(Proposed Action) 

Alternative C (Reduced Tract Acreage  
and Seasonal Restrictions) 

Alternative K1  
(Reduced Tract Acreage) 

Acres 
Disturbed 

Acres 
in Tract 

Acres 
Disturbed 

Percentage 
Disturbed 

(Tract/Analysis 
Area) 

Acres in 
Tract 

Acres 
Disturbed 

Percentage 
Disturbed 

(Tract/Analysis 
Area) 

Acres in 
Tract 

Acres 
Disturbed 

Percentage 
Disturbed 

(Tract/Analysis 
Area) 

UDWR 
Occupied 
Habitat* 

271,617 0 3,550.8 1,991.7 56.1%/0.7% 3,147.7 1,661.3 52.8%/0.6% 2,088.3 1,011.9 48.5%/0.4% 

Source: UDWR (2012) 

Note: This analysis assumes that all dispersed facilities would occur in sage-grouse habitat; however, the exact locations of these facilities are unknown. 

* The tract habitat is designated by UDWR as brood-rearing habitat, but based on site-specific information available to date (i.e., Frey et al. 2013; Frey 2010; Curtis and Frey 2008; Petersen 2007; 2010; 2012; 
2013), it is evident the species does not use the tract habitat solely for brood-rearing; therefore, throughout this document the term “occupied” is employed. 
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4.18.2.4.2.3 Noise and Nighttime Lighting Impacts 

Acoustic communication is important to the reproductive behaviors of sage-grouse. There is evidence that 
the acoustic displays produced by males on leks facilitate reproduction in at least two ways. First, females 
use these vocalizations to find lek locations within the habitat. Second, after arrival at a lek, there is 
evidence that females use male vocalizations (and other aspects of male display) to choose a mate. 
Anthropogenic noise in sage-grouse habitat may mask vocalizations produced by males (thereby 
interfering both with the females’ ability to locate leks and to choose mates [Upper Green River Basin 
Sage-Grouse Working Group 2007]), produced by females to communicate with chicks, and to warn other 
sage-grouse of nearby predators. Noise levels on the tract could range from as low as 48 dBA to over 80 
dBA within approximately 1 km of the equipment and centralized facilities, and as high as 56 dBA from 1 
km to 5 km out from the range of the equipment and centralized facilities. There would be intermittent 
locations of no additional noise (0 dBA) occurring at increasing frequency the further away from the 
equipment and processes one is located. Increases in ambient noise levels would cease out to distances 
greater than 5 km from equipment and processes, as discussed in the noise modeling report (see Appendix 
L). Therefore, when mining would take place within a 5-km radius of the Alton–Sink Valley lek complex, 
the active lek location(s) could experience noise levels greater than the 40-dBA baseline sound levels 
expected. Furthermore, Blocks S and NW (areas intended to provide refuge for grouse raising broods) 
would have elevated noise levels when the mining activity would take place within 5 km of each block. 

Noise associated with human presence, mining, and associated facilities (e.g., power generators) in the 
tract, as well as coal truck traffic to and from the tract, could reduce breeding success by decreasing nest 
initiation and nest success in adjacent habitats. Ongoing surface disturbance and associated noise could 
cause the displacement of sage-grouse from occupied habitats in the tract, including on Blocks S and NW, 
and may interfere with auditory cues important to mate selection and may interfere with predator 
detection.  

The nature of the impacts from nighttime lighting on sage-grouse would be the same as that described for 
all other special status species (Section 4.18.1.4). Although it is unclear exactly to what degree, sage-
grouse individuals using the tract would be negatively impacted by artificial nighttime lighting associated 
with mining activities. Because mining would occur on 120 acres at any one time, these impacts would 
decrease with distance from the mining operations. 

4.18.2.4.3 Alternative C: Reduced Tract Acreage and Seasonal Restrictions 

Under Alternative C, the nature of impacts would be the same as under the Proposed Action, but would 
differ in the acres of disturbance and timing of mine-related activities. Impacts to Greater Sage-Grouse 
from Alternative C would be identical to those described for all other special status wildlife species 
(Section 4.18.1.4) except for the following.  

Timing restrictions would be in place for Block S to reduce impacts to the Greater Sage-Grouse that use 
the tract habitat (see Section 2.4.2.3 Sage-grouse Timing Restrictions). These timing restrictions would be 
implemented to reduce impacts to the lek complex and sage-grouse that occupy portions of the tract 
during the nesting and brood-rearing periods by opening up potential habitats that are adjacent to 
occupied habitat with mixed sagebrush and junipers. Under this alternative, no surface-disturbing 
activities would be allowed within 0.5 mile of the lek location(s) during the lek establishment and 
strutting period (February 15–March 15) or in Block S (see Map 2.2) during the strutting, nesting, 
brooding period (March 15–July 15). There are approximately 124 acres of the tract that are within 0.5 
mile of the lek and would be subject to timing restrictions during the lekking period. There are 
approximately 1,059 acres in Block S that would be subject to timing restrictions during the nesting and 
brooding period. These timing restrictions would alter the timing and distribution of mining activities, and 
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would reduce impacts to Greater Sage-Grouse as well as to surface waters, soils, vegetation, and other 
wildlife and special status species. The loss of the local breeding group would be less likely under this 
alternative than under the Proposed Action because of the impacts avoided by employing the timing 
restrictions. 

Under Alternative C, mining would not occur in Block NW, and impacts to that habitat would be avoided. 
Timing restrictions would be placed on mining activities in Block S, and pre-mining vegetation 
treatments (i.e., reducing conifer encroachment) would be implemented in Block Sa to minimize impacts 
to the Greater Sage-Grouse population currently using the tract. The sage-grouse population and its 
habitats would be adversely affected in both the short term and long term due to surface coal-mining 
activities on and adjacent to the tract, but to a lesser degree than would occur under the Proposed Action. 
The new Alton–Sink Valley lek location occurs on a limited-touch area on Block S of the tract. This 
location would not be mined, and the avoidance measures detailed in the lease stipulations would be 
followed so disturbance to this habitat would be minimized as much as possible. Additionally, birds from 
the Alton sage-grouse population use Block S during the nesting, brooding, and wintering periods. As 
would occur under the Proposed Action, human presence, noise, and night-lighting associated with 
mining activities would impact the daily habitat use patterns of individual grouse. As previously 
mentioned, under Alternative C, no surface-disturbing activities would be allowed within 0.5 mile of the 
lek(s) during the lekking period or in Block S during the nesting and brooding period; however, outside of 
these time periods, surface disturbance would occur and would adversely impact habitat known to be used 
by the local sage-grouse population. There would be potential for direct and indirect impacts associated 
with human presence, noise, and night lighting on the lek location, within the 0.5-mile lek buffer, and in 
adjacent habitats. 

Fragmentation, alteration, degradation, and loss of Greater Sage-Grouse habitats are likely to occur as a 
result of mining activity and associated noise and human presence. Due to timing stipulations, there 
would be a greater area of open pits during active mining under this alternative than would occur under 
the Proposed Action. Development of the coal mine, removal of overburden, and surface-mining 
operations would result in the short-term loss of habitat resources and displacement or loss of individual 
birds. The reclamation and restoration plan would be designed to enhance the long-term persistence of the 
Alton sage-grouse population. The sage-grouse mitigation plan was developed to address potential 
impacts to sage-grouse (see Section 4.18.2.1.2.3 and Appendix E). The sage-grouse mitigation plan would 
be applied as a special lease stipulation if the tract is leased. Under this alternative, 6,052 acres of off-tract 
habitat would be enhanced for sage-grouse use. Due to the success of other vegetation treatments that 
BLM has conducted for sage-grouse within the sage-grouse analysis area (South Canyon Vegetation 
Enhancement and Upper Kanab Creek Watershed Improvement projects), similar treatment types would 
be the focus of mitigation-related efforts. These treatments would be conducted within the South Canyon 
Vegetation Enhancement and Upper Kanab Creek Watershed Improvement project areas. These projects 
have analyzed and approved 121,327 and 51,600 acres, respectively, of vegetation for treatments to take 
place over the next 10–15 years within the sage-grouse analysis area. Mitigation-related vegetation 
treatments would be prioritized in these areas; especially in areas adjacent to habitat occupied by sage-
grouse. However, although mitigation and reclamation actions are expected to reduce impacts to 
sagebrush habitats in the short term and increase the quality and quantity of sagebrush habitats over the 
long term, habitat loss and disturbance associated with the coal mine could result in the short-term 
displacement or loss of the local population. 

Under Alternative C, approximately 1,661 acres of occupied habitat in the tract would be impacted 
through direct surface disturbance (52.8% of tract and 0.6% of the analysis area; see Table 4.18.4). 
Occupied habitat denotes habitat that may be used throughout the year, although not all habitat is used year-
round. Habitat types that would be removed include breeding, brood rearing, and wintering. According to 
locally collected telemetry data (Frey et al. 2013), impacts from Alternative C would result in disturbance to 
1,225.5 acres of breeding habitat (17.8% of available habitat and 38.9% of the tract), 1,416.8 acres of brood-
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rearing habitat (16.0% of available habitat and 45.0% of the tract), 1,191.6 acres of late season brood-rearing 
habitat (32.7% of available habitat and 37.9% of the tract), and 1,197.0 acres of wintering habitat (30.0% of 
available habitat and 38.0% of the tract). Note that these habitat types overlap and do not add to a 
comprehensive total. Alternative C would result in more direct adverse impacts to the sage-grouse 
occupying the Alton–Sink Valley and their habitat than would occur under the No Action Alternative. 
Over the long-term, habitat restoration measures would result in improvements to the overall quantity and 
quality of habitats in some areas of the tract that are degraded before mining begins.  

4.18.2.4.4 Alternative K1: Reduced Tract Acreage 

Under Alternative K1, mining would not occur in Block NW or Block S. Pre-mining vegetation treatment 
would be implemented in Block Sa to minimize impacts to the Greater Sage-Grouse population in the 
tract. The sage-grouse population and habitats would be adversely affected in both the short and long term 
due to surface coal-mining activities on and adjacent to the tract, but to a lesser degree than would occur 
under the Proposed Action and Alternative C. Portions of the Alton–Sink Valley lek complex occur on 
Block S of the tract. As would occur under the Proposed Action, human presence, noise, and night 
lighting associated with mining activities would impact the daily habitat use patterns of individual grouse. 
Additionally, birds from the Alton sage-grouse population use Block S during the nesting, brooding, and 
wintering periods. Under this alternative, mining activities in the tract would not directly disturb the sage-
grouse lek or the habitat of Block S, but there is potential for indirect impacts to a lek from human 
presence, noise, and night lighting associated with mining activities. Because the nesting, brood-rearing, 
and wintering habitat on Block S and Block NW would not be destroyed, loss of the local population is 
less likely under this alternative than under all other action alternatives. 

Fragmentation, alteration, degradation, and loss of Greater Sage-Grouse habitats are likely to occur from 
mining activity and associated noise and human presence. Development of the coal mine, removal of 
overburden, and surface-mining operations would result in the short-term loss of habitat resources and 
displacement or loss of individual birds. The reclamation and restoration plan would be designed to 
enhance the long-term persistence of the Alton sage-grouse population. The sage-grouse mitigation plan 
was developed to address potential impacts to sage-grouse (see Section 4.18.2.1.2.3 and Appendix E). 
The sage-grouse mitigation plan would be applied as a special lease stipulation if the tract is leased. 
Under this alternative, approximately 3,656 acres of habitat would be enhanced for sage-grouse use. 
Vegetation treatments in the sage-grouse analysis area have already occurred as part of the BLM’s South 
Canyon Vegetation Enhancement Project and the Upper Kanab Creek Watershed Improvement Project. 
These projects have analyzed and approved 121,327 and 51,600 acres of vegetation for treatment within 
the sage-grouse analysis area, respectively, of vegetation for treatments to take place over the next 10–15 
years within the sage-grouse analysis area. Mitigation-related vegetation treatments would be prioritized 
in these areas, especially in areas adjacent to habitat occupied by sage-grouse.  

Under Alternative K1, approximately 1,012 acres (48.5% of the tract and 0.4% of the analysis area) of 
occupied habitat in the tract would be impacted through direct surface disturbance (see Table 4.18.4). 
Occupied habitat denotes habitat that may be used throughout the year, although not all habitat is used year-
round. Habitat types that would be removed include breeding, brood rearing, and wintering. According to 
locally collected telemetry data (Frey et al. 2013), impacts from Alternative K1 would result in disturbance to 
619.0 acres of breeding habitat (9.0% of available habitat and 29.6% of the tract), 810.3 acres of brood-rearing 
habitat (9.2% of available habitat and 38.8% of the tract), 718.6 acres of late season brood-rearing habitat 
(19.7% of available habitat and 34.4% of the tract), and 628.5 acres of wintering habitat (15.8% of available 
habitat and 30.1% of the tract). Note that these habitat types overlap and do not add to a comprehensive total. 
Alternative K1 would result in more direct adverse impacts to the Alton sage-grouse population and its 
habitat than would occur under the No Action Alternative. Over the long term, habitat restoration 
measures would result in improvements to the overall quantity and quality of habitats in some areas on 
the tract that are degraded prior to commencement of mining.  
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4.18.2.5 IMPACTS FROM COAL HAULING 

There would be no additional loss of special status species habitat from the reasonably foreseeable coal haul 
transportation route. Coal transportation would occur on existing roads and would not necessitate road 
upgrades. Impacts to special status species are identical to those described for wildlife (Section 4.17.5) except 
for the information provided in following analysis, which focuses on direct and indirect impacts to special 
status species from increased rates of traffic. 

4.18.2.5.1 Alternative A: No Action 

Impacts to Greater Sage-Grouse resulting from coal hauling under the No Action Alternative would be 
identical to those described for all other special status species (Section 4.18.1.5.1). 

4.18.2.5.2 Alternative B (Proposed Action), Alternative C (Reduced Tract Acreage 
and Seasonal Restrictions), and Alternative K1 (Reduced Tract 
Acreage) 

Impacts to Greater Sage-Grouse from the Proposed Action, Alternative C, and Alternative K1 are 
identical to those described for wildlife (Section 4.17.5.2) and other special status species (Section 
4.18.1.5.2) with the following exceptions. 

Occupied Greater Sage-Grouse habitat occurs adjacent to 40.7 miles of the reasonably foreseeable coal 
haul transportation route, and is displayed in Table 4.18.5.  

Table 4.18.5. Greater Sage-Grouse Habitat on the Reasonably Foreseeable 
Coal Haul Transportation Route 

Habitat* Linear Miles Percentage of Route 

Brood-rearing 37.9 33.0% 

Wintering 2.8 2.3% 
* Data from UDWR (2012). 

Greater Sage-Grouse that occur along the reasonably foreseeable coal haul transportation route are most 
likely distinct from the group that occurs in the tract due to the isolated distribution of that population.  

Adverse impacts to the Greater Sage-Grouse along the reasonably foreseeable coal haul transportation 
route could occur from an increase in collisions with truck and commuter traffic, increased noise, and 
increased predator activity along roadways due to roadkill. Greater traffic volume would increase the risk 
of mortality of sage-grouse adults and chicks from vehicles. Noise and vibration near active leks during 
the breeding season could disrupt courtship behavior or prevent hens from locating lekking areas. Sage-
grouse have been found to avoid lekking and brooding habitats within 1,300 feet of roads and other 
surface disturbances, which could cause displacement and increased competition for habitat resources 
(Connelly et al. 2000; Crawford et al. 2004). Any increase in roadkill could increase raptor activity along 
the reasonably foreseeable coal haul transportation route, which could result in increased predation on 
sage-grouse occupying habitats adjacent to the route. Under the Proposed Action, Alternative C, and 
Alternative K1, traffic and noise-related adverse impacts to the Greater Sage-Grouse and its habitats 
along the reasonably foreseeable coal haul transportation route would likely be greater than would occur 
under the No Action Alternative.  
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4.18.3 Potential Mitigation Measures 
4.18.3.1 SPECIAL STATUS SPECIES (EXCEPT GREATER SAGE GROUSE) 

Protective measures for special status animal species described above and in Management and Considerations 
Common to Each Action Alternative in Chapter 2 would mitigate and/or minimize impacts to special status 
species in the tract. Potential mitigation measures for special status animal species include those listed below. 
BLM will incorporate selected mitigation measures into the ROD for this EIS. Additional wildlife-related 
mitigation measures are listed in section 4.17.6. 

• Install fencing and/or netting or other protective features around evaporation and production pits 
to reduce mortality of wildlife and special status species (e.g., migratory birds, raptors, bats) due 
to drowning or entrapment. 

• In cooperation with BLM and UDWR, translocate pygmy rabbit individuals that occur in the tract 
into appropriate habitat in areas not planned for disturbance. 

4.18.3.2 GREATER SAGE-GROUSE  

Design features that have been incorporated into the analysis and target impacts to Greater Sage-Grouse are 
described in detail in Section 4.18.2.1.2 and have been incorporated into the impacts analysis above. The 
following measures have not been incorporated into the analysis and may be incorporated by the BLM into 
the ROD. 

• Limit the time standing water is left in ponds to less than 48 hours to prevent the potential for 
West Nile virus in the Greater Sage-Grouse population. 

• Monitor and treat water storage impoundments to prevent mosquito breeding and the associated 
spread of West Nile virus to the Greater Sage-Grouse population. 

• Develop an adaptive management plan based on results of Greater Sage-Grouse population 
monitoring that incorporates an assessment of whether habitat needs are being met by vegetation 
treatment, reclamation, and mitigation actions; “lessons learned” and recommendations for future 
avoidance; and minimization and mitigation strategies based on “lessons learned”. 

• Employ noise-reducing measures (e.g., hospital grade mufflers and/or timing limitations on noisy 
activities) within 5 km of the lek during the breeding and nesting season (March 15–July 15). 

• For Alternative K1 only, complete vegetation treatment (conifer removal) in Block Sa before 
mining begins. This potential mitigation measure is necessary because alternative K1 does not 
include Block S, and so the lease stipulation to complete pre-mining vegetation treatment in 
Block Sa would not apply if Alternative K1 is chosen. Pre-mining vegetation treatments are 
necessary to maintain compliance with the Washington Office IM 2012-043 (BLM 2011b).  

4.18.4 Unavoidable Adverse Impacts 
Unavoidable adverse impacts would occur where the loss of a special status species individual occurs 
during mining pit disturbance, soil stockpiling, road and infrastructure development, or regular mine 
operations. Unavoidable loss could occur where special status species individuals are not detected or 
identified during surveys. Unavoidable loss of special status species individuals due to nondetection or 
inadvertent adverse impacts would also occur. There would also be unavoidable, short-term loss of 
special status species habitats as a result of mining operations. 

4.18.5 Short-term Uses versus Long-term Productivity 
The short-term use of the tract for coal extraction would result in reduced structural and compositional 
diversity and reduced long-term productivity of special status species habitats. The habitats present in the 
tract are typically slow to recover from disturbance, and productivity would be limited during reclamation 
and restoration activities. Long-term productivity would be reduced because vegetation communities 
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would not develop immediately following mining and restoration activities. Until they are fully 
developed, these habitats would be less diverse and less productive, particularly if critical habitat 
components such as biological soil crusts and other soil properties have been lost. Effective 
implementation of the mitigation measures outlined above would minimize impacts to the long-term 
productivity of these vegetation communities and the special status species that rely on them. 

4.18.6 Irreversible and Irretrievable Commitments of Resources 
Under the Proposed Action, Alternative C, and Alternative K1, special status species forage and cover 
removed for surface mining would be irretrievably altered during the life of the mine. Once impacted by 
surface mining, dispersed and centralized facilities, roads, and ROWs, the productivity of vegetation 
communities would be irretrievably removed or reduced until reclamation and restoration have been 
completed. The loss of special status animal individuals from mining and associated activities and from 
coal truck strikes along the reasonably foreseeable coal haul transportation route would constitute an 
irreversible commitment of the resource because these individuals would be permanently lost. 
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4.19 Cumulative Impacts 
Cumulative impacts are the environmental effects that result from the incremental impacts of an action, 
when added to other past, present, and RFFAs, regardless of who is responsible for such actions (40 CFR 
1508.7). Past actions are those that have created the affected environment, as described in Chapter 3 of 
this SDEIS. Present actions are those that are occurring at the time of this evaluation. RFFAs are actions 
that are planned, funded, or reasonably foreseeable based on known opportunities or trends in the next 20 
years. Cumulative impacts can result from individually minor, but collectively substantial actions 
occurring over time. This section analyzes the cumulative impacts to specific resource values and uses 
that would occur from implementation of the Proposed Action, Alternative C, and Alternative K1 when 
added to other past, present, and RFFAs that are not associated with this action.  

In general, the geographic scope of this analysis—the CIAA—is the BLM-KFO, approximately 2.85 
million acres of lands in Kane and Garfield counties, and the reasonably foreseeable coal haul 
transportation route (Map 4.6). This area was selected because the BLM recently completed the KFO 
RMP, a large-scale, land use planning effort that includes a cumulative impact assessment of this area. 
This analysis provides good baseline information for comparison with the effects of potential mining 
operations on the tract and coal haulage on the reasonably foreseeable coal haul transportation route. 
Overall, the CIAA provides a reasonable area for analysis of 1) the cumulative impacts of mining the tract 
and 2) other actions on the multiple resource values and uses of the CIAA. It does this because 1) there is 
a reasonable degree of data available to conduct the analysis, 2) it is large enough to account for resource 
impacts where impacts may be far-reaching (e.g., watersheds and wildlife), and 3) it is small enough that 
analyses do not become unreasonably cumbersome to complete with an acceptable degree of accuracy 
and precision. However, for certain resource values and uses, the CIAA may be slightly different than that 
described here. In these cases, the modified CIAA is described and explained. The timeframe for analysis 
of cumulative impacts is approximately 20 years. 

The following list comprises land use planning and environmental documents that were consulted to 
determine the existing and RFFAs that are analyzed in this cumulative analysis: 

• Coal Hollow Mine Permit C/025/005 (private fee coal area) 
• KFO RMP (BLM 2008b) 
• Alton Road Relocation Environmental Assessment (BLM 2008f) 
• Programmatic Environmental Impact Statement, Designation of Energy Corridors on Federal 

Land in the 11 Western States (BLM and DOE 2008) 

Although much of the cumulative impact analysis focuses on adverse cumulative impacts, cumulative 
impacts may also be beneficial. For example, beneficial economic impacts from coal mining would 
include additional employment, additional tax revenues to local governments, and additional royalties to 
the federal government. Further, vegetation treatments planned in the BLM-KFO create long-term 
beneficial impacts to sage-grouse and other sagebrush-obligate species in terms of habitat enhancement. 

The BLM is also currently revising its land use plan amendment for Greater Sage-Grouse management. 
The purpose of this plan amendment is to provide the BLM with regulatory mechanisms to avoid the 
continued decline in sage-grouse populations that are anticipated across the species’ range. It is likely that 
the results of this revision will have a restrictive effect on surface-disturbing actions affecting sage-grouse 
habitat. Such restrictions would also likely limit surface-disturbing impacts on other natural resources 
where these resources overlap sage-grouse habitat. This would have a countervailing effect to the 
potential adverse effects that the Proposed Action and alternatives would have on these natural resources 
in the CIAA. Because the BLM has not made a final decision on the land use plan amendment, the 
specific impacts resulting from the plan amendment are not yet known and are not incorporated into this 
cumulative impacts analysis in detail. However, in October 2013, the BLM published its draft land use 
plan amendment and EIS for the Utah Greater Sage-Grouse (BLM 2013c). That document contains a 
cumulative impact assessment related to all the land use plan amendment alternatives analyzed.  

4-296 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 4. Environmental Impacts 
4.19 Cumulative Impacts 

Section 4.19.1 identifies and summarizes the RFFAs included in this cumulative impact analysis. Past and 
present actions have generally been described in the affected environment and are summarized in this 
cumulative impacts analysis under each resource heading. 

4.19.1 Reasonably Foreseeable Actions and Development 
This section incorporates ongoing, proposed, and potential projects in Kane and Garfield counties in the 
CIAA. For the purposes of analysis, the RFFAs come from the proposed actions and records of decision 
from the land use planning and environmental documents identified in the list above. These RFFAs are 
not to be considered part of the Proposed Action, Alternative C, or Alternative K1. Table 4.19.1 
summarizes the RFFAs and anticipated acres of disturbance. Tables 4.19.2 and 4.19.3 summarize the 
surface disturbance and subsidence disturbance from the Proposed Action and alternatives for mining the 
tract. The discussion that follows provides further explanation of the information in the tables. 

Table 4.19.1. Reasonably Foreseeable Actions and Development in the Cumulative Impact 
Assessment Area, Next 20 Years 

Action Anticipated Disturbance  
(acres) 

Total Anticipated  
Disturbance (%) 

Wildfire 3,476 4.6% 

Wildfire use 390 0.5% 

Prescribed fire 800 1.1% 

Vegetation treatments 60,000 78.9% 

Alton Coal Mine, northern private coal area (permit 
application not submitted) 

378 0.5% 

Coalbed CH4 exploration 0 0% 

Oil and gas exploration, development, and production 2,070 2.7% 

Seismic exploration 906 1.2% 

Mining alabaster and septarian nodules 20 0.03% 

Sand and gravel production 625 0.8% 

Building stone production 400 0.5% 

Clay production 5 0.01% 

Cross-country OHV travel 1,000 1.3% 

Lake Powell pipeline 5,745 7.6% 

Future West-wide Energy Corridor development 0 0.0% 

Wind energy development 0 0.0% 

SITLA Exploration Agreement and Option to Lease 1,255 0.0%* 

Total 75,815  100.0%† 

* The acreage affected by the SITLA Exploration Agreement and Option to Lease would result from the potential subsidence caused by underground 
mining. Thus, it would not be direct surface disturbance and is not included in the total RFFA surface disturbance. 
† The total surface disturbance is less than 100% because surface disturbance resulting from the West-wide Energy Corridor, wind energy 
development, and coalbed CH4 exploration is not known at this time. 
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Table 4.19.2. Additional Surface Disturbance from Mining the Alton Coal Tract 

 Additional Surface Disturbance (acres)  
from Mining Operations on the  

Alton Coal Tract 

Increase in Surface Disturbance in the  
CIAA over the next 20 years from Mining 
Operations on the Alton Coal Tract (%) 

Proposed Action 1,993 2.6% 

Alternative C 1,662 2.2% 

Alternative K1 1,012 1.3% 

 

Table 4.19.3. Additional Subsidence Disturbance from Mining the Alton Coal Tract 

 Additional Subsidence Disturbance (acres)  
from Mining Operations on the  

Alton Coal Tract 

Increase in Subsidence Disturbance in the  
CIAA over the next 20 years from Mining 
Operations on the Alton Coal Tract (%) 

Proposed Action, 
Alternative C, and 
Alternative K1 

779 62.1% 

 
 

RFFAs in the CIAA would impact 75,815 surface acres. Under the Proposed Action, the tract would 
directly impact 1,993 acres, which is a 2.6% increase in the total surface disturbance in the CIAA over the 
next 20 years. Alternative C would directly impact 1,662 acres, which is a 2.2% increase in the total 
disturbance in the CIAA over the next 20 years. Alternative K1 would directly impact 1,012 acres, which 
is a 1.3% increase in the total disturbance in the CIAA over the next 20 years. 

4.19.1.1 MINERALS AND ENERGY EXPLORATION, DEVELOPMENT, AND 
PRODUCTION 

4.19.1.1.1 Exploration, Development, and Production of Coal 

In November 2010, the State of Utah approved a permit for the Coal Hollow Mine (Permit #C/025/005) 
on approximately 424 acres of private lands. The tract is currently being developed by surface mining 
methods. ACD is also pursuing development of an additional coal mine on 378 acres. This area is referred 
to as the “northern private coal area” in Table 4.19.1 and generally referred to on maps as the “potential 
fee coal mine”. The permitting process for the northern private coal area is currently ongoing. These two 
private areas are adjacent to federally administered coal that BLM is considering for competitive leasing 
in this SDEIS.  

Furthermore, pursuant to an Exploration Agreement and Option to Lease between ACD and SITLA, 
exploration and possible underground coal mining operations on state-owned coal (in Section 36, 
Township 39 South, Range 5 West and Section 2, Township 40 South, Range 5 West, Kane County, 
Utah) are RFFAs (SITLA 2013). The exploration and underground mining covers a maximum acreage of 
approximately 1,255 acres. Thus, there would be a potential for a maximum of approximately 1,255 acres 
of subsidence effects in this area of Kane County. Subsidence is the gradual lowering of the land surface 
as coal is removed underground. The level of subsidence generally depends on the thickness of the coal 
extracted and the thickness of the overburden, as well as other geological factors. Subsidence has the 
potential to affect resources such as topography, geology, visual resources, and water resources if any are 
present in the area of potential subsidence. At this time, there are not enough details known about these 
potential mining activities to estimate the level of subsidence that would result. 
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Coalbeds that have not been mined or are too deep and/or thin for surface or underground mining often 
have recoverable coalbed CH4. To extract coalbed CH4, water permeating the coalbed is drawn off first, 
allowing CH4 to flow out of the coalbed and into a well bore. Although there are no existing permits for 
coalbed CH4 extraction in the CIAA, there is the potential for a concentration of coalbed CH4, but not 
anticipated at the depths planned for this lease tract. 

4.19.1.1.2 Exploration, Development, and Production of Oil and Gas and Other 
Leasable Minerals, Salable Minerals, and Mining under the Mining Laws 

In all, 90 oil and gas wells (70 exploration wells and 20 production wells) could be drilled on public lands 
managed by the BLM-KFO over the next 15–20 years. This exploration, development, and production 
could disturb 2,070 acres, and seismic operations could disturb an additional 906 acres. Of this total 
disturbance, 2,370 acres could be reclaimed.  

Septarian and gypsum (alabaster) mining could disturb 1 acre per year, or 20 acres over the next 15–20 
years.  

Surface disturbance from salable mineral production (sand, gravel, building stone, and clay) could be 
1,030 acres over the next 15–20 years. Of that total, sand and gravel operations could disturb 625 acres, 
building stone operations could disturb 400 acres, and clay production could disturb 5 acres.  

4.19.1.2 UTILITY CORRIDORS AND TRANSMISSION LINES 

4.19.1.2.1 West-wide Energy Corridor 

The Programmatic Environmental Impact Statement, Designation of Energy Corridors on Federal Land 
in the 11 Western States analyzes the environmental impacts of designating more than 6,000 miles of 
energy corridors on federal land in 11 western states (BLM and DOE 2008). One corridor has been 
designated by the KFO RMP in the CIAA. Future development within the designated energy corridor can 
be expected.  

4.19.1.3 WATER PROJECTS  

4.19.1.3.1 Lake Powell Pipeline  

The State of Utah Board of Water Resources and Washington, Kane, and Iron counties are pursuing the 
construction of a pipeline that would run from Lake Powell to Sand Hollow Reservoir, approximately 10 
miles east of St. George. The pipeline would consist of approximately 120 miles of 66-inch pipe and 38 
miles of 30-inch pipe north from Sand Hollow to Cedar City. The corridor is anticipated to be 300 feet 
wide. As part of the initial feasibility studies, various alternative alignments are being investigated. The 
pipeline would bring 70,000 acre-feet of water to Washington County, 10,000 acre-feet to Kane County, 
and 20,000 acre-feet to Iron County. Construction of the pipeline is estimated to take three years.  

4.19.1.4 ROAD PROJECTS  

4.19.1.4.1 U.S. Highway 89  

US-89 is expected to be widened over the next 20 years. The widening of the highway would allow for an 
increase in traffic volume. In addition, portions of the highway would be developed into a four-lane 
divided highway.  
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4.19.1.5 VEGETATION TREATMENTS 

Historically, the BLM has treated on average 3,000 acres of upland vegetation annually. Using this 
average, it is estimated that the BLM would treat 60,000 acres over the next 20 years (Church 2010). 
These treatments are to enhance wildlife habitat, restore watershed condition, increase livestock forage, 
and reduce fuel loading. A full range of upland vegetation treatment methods would be used, including 
wild and prescribed fire; mechanical, chemical, and biological treatments; and woodland product 
removal. There are currently two approved burn plans in the KFO totaling 800 acres (BLM 2001b, 2002). 
According to the KFO RMP, wildfire use disturbance over the next 20 years would total 390 acres (BLM 
2008b). 

4.19.1.6 WILDFIRE  

A five-year average for wildfires in the KFO totals approximately 869 acres (Church 2010). Using these 
past numbers, it is estimated that wildfires would disturb 3,476 acres over the next 20 years.  

4.19.1.7 LAND USE PLANNING AND DEVELOPMENT 

As communities in the CIAA continue to grow, agricultural lands are expected to be converted to 
residential and commercial uses. There is no specific projection as to the number of acres per year that 
would be converted, but for analysis purposes, growth (and thus, conversion of agricultural land) is 
expected to continue at a steady pace. Under the KFO RMP, BLM has identified 6,000 acres potentially 
available for sale over the next 20 years. If disposed of, these lands would provide for the needs of the 
communities in the field office area. Assuming these lands would be developed for public purposes, 320 
acres per year would convert to community purposes.  

4.19.2 Cumulative Impacts Related to the Proposed Action and 
Alternatives 

4.19.2.1 AESTHETIC RESOURCES 

4.19.2.1.1 Cumulative Impact Analysis Area  

The geographic extent of the CIAA for aesthetic resources consists of the BLM-KFO and the coal haul 
transportation route to the loadout west of Cedar City, Utah. It includes sensitive viewpoints and 
soundscapes in Bryce Canyon National Park to the east, Dixie National Forest to the east and west, and 
the communities along the coal haul transportation route (Map 4.7). The area was selected to incorporate 
lands where aesthetic resources would be affected regardless of administrative jurisdiction. The area is 
primarily used for agriculture, travel, tourism, and recreational activities. 

4.19.2.1.2 Soundscape 

Past and present actions that have resulted in ambient and existing noise levels in the characteristic 
soundscapes of the CIAA (as described in Section 4.19.2.1.1 above) include vehicle traffic on the coal 
haul transportation route, motorized recreation, mineral material mining, mechanical vegetation 
treatments, and wild and prescribed fire operations. Measured ambient and existing noise levels at 
specific locations in the CIAA are described in Section 3.2.1.4. 

Future actions include the expansion of US-89; the realignment of KFO Route 116; construction of the 
Tropic to Hatch transmission line; coal mining near the Town of Alton (private coal); oil and gas 
exploration, development, and production; continued sand and gravel, building stone, and clay mining; 
additional vegetation treatments; continued wild and prescribed fire operations; construction of the Lake 
Powell pipeline; continued growth in OHV use and backcountry driving; and construction of facilities 
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within a utility corridor as part of the West-wide Energy Corridor grid. The level of disturbance associated 
with these actions can be described in terms of acres, a proxy to describe areas where noise would be 
generated. All of the projected actions combined could disturb approximately 75,815 acres of lands. That 
said, RFFAs would only result in cumulative impacts if they were to occur at the same time (temporally) 
and/or in the same place (spatially). This analysis is conservative because it assumes that the RFFAs 
overlap with one and other and with mining on the tract.  

Mining operations on the Alton Coal Tract under the Proposed Action would disturb approximately 1,993 
acres, a 2.6% increase in the entire disturbance associated with the RFFA. Under Alternative C, mining 
operations on the Alton Coal Tract would disturb approximately 1,662 acres, or a 2.2% increase in the 
entire disturbance associated with the RFFA. Under Alternative K1, mining operations on the Alton Coal 
Tract would disturb approximately 1,012 acres, or a 1.3% increase in the entire disturbance associated with 
the RFFA. Using the amount of surface disturbance as an indication of noise levels associated with this 
activity, coal mining on the tract would contribute less than 3% of future anticipated surface disturbance, 
and thus ambient noise to soundscapes. Individuals in Alton would experience noise levels above ambient 
(traffic, conversations, appliances, electronics, pets, and airplanes flying overhead) and above regulatory 
thresholds for human annoyance by blasting noise and vibration as described in Table 4.2.4. Mitigation 
measures could be implemented with the Proposed Action, Alternative C, or Alternative K1 to reduce the 
impacts of increased noise levels on noise-sensitive receptors. Additionally, noise from the Proposed 
Action, Alternative C, or Alternative K1 would occur only for the duration of active mining.  

Blasting as a result of mine activities would be heard and felt at sensitive noise receptors as described in 
Section 4.2.2.2.2. Cumulative vibration levels could be felt in the town of Alton if blasting on the tract 
occurs simultaneously with blasting on the Coal Hollow Mine or the northern private fee coal area. 
However, it is unlikely that blasting on two different mines would occur at the exact same time, and 
operators could be required to communicate with one another in advance of planned blasting events to 
prevent such an occurrence. Blasting impacts would contribute to cumulative vibration impacts in the 
town of Alton. Cumulative impacts to structures that could be damaged by blasting vibration could occur 
over time from subsequent blasting events, both on the tract and from the RFFAs on the Coal Hollow 
Mine or the northern private fee coal area.  

As discussed in Appendix H and Section 4.14.3, traffic volume increases on SR-89 through Hatch and 
Panguitch are expected to increase by 2020. Mine-related transport activities are expected to account for 
approximately 4% of the total increased traffic volume on SR-89 in the year 2020. Because the modeled 
values for noise impacts to Hatch and Panguitch are within the currently measured baseline values, any 
future increase in roadway noise above currently measured background levels is expected to be from 
traffic increases unrelated to mine activities.  

4.19.2.1.3 Visual Resources 

The CIAA for visual resources consists of the BLM-KFO, including the viewshed surrounding the tract as 
well as portions of the Dixie National Forest and private lands. Past and present actions have contributed 
to modifications to the characteristic landscape in the CIAA, including mechanical vegetation treatments, 
transmission lines, and other linear ROWs. The characteristic landscape is described in Section 3.2. 

RFFAs that would contribute to cumulative impacts to the landscape (visual resources) consist of cross-
country OHV travel, additional vegetation treatments, coal mining private coal near the town of Alton, oil 
and gas exploration and production, mining, sand and gravel and building stone production, and 
development of pipelines and power lines (see Table 4.18.1). Over the next 20 years, reasonably 
foreseeable future development would change the character of the existing landscape. Reasonable 
foreseeable actions could remove vegetation by fire and land treatment methods, change landform by 
surface disturbance during mining and road building, and introduce linear structures, such as power lines 
and pipelines, to the landscape. These developments would introduce moderate to noticeable changes to 
the characteristics landscape (visual resources) on as much as 75,815 acres.  
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The incremental impacts of mining coal on the Alton Coal Tract under the Proposed Action, Alternative 
C, or Alternative K1 would add moderate to strong contrasts to the characteristic landscape on up to 
1,993, 1,662, or 1,012 acres, respectively. These impacts would be spread out over the active mining 
period and would result in cumulative impacts to the viewshed. Over the next 20 years, coal mining on 
the Alton Coal Tract would increase disturbance by approximately 2.6% under the Proposed Action, 2.2% 
under Alternative C, and 1.3% under Alternative K1 in the CIAA. Mitigation measures would be 
implemented to return the tract to a more natural landscape as pit activities are completed. The analysis 
assumes that mitigation measures for visual resources would be implemented with reasonably foreseeable 
future projects to reduce contrasts. Cumulatively, contrasts would remain consistent with applicable BLM 
VRM Class objectives in the CIAA. 

Pursuant to an Exploration Agreement and Option to Lease between ACD and SITLA, exploration and 
possible underground coal mining operations in Kane County could result in a maximum of 
approximately 1,255 acres of subsidence impacts. The level of subsidence generally depends on the 
thickness of the coal extracted and the thickness of the overburden, as well as other geological factors. 
Subsidence could impact the topography of the area mined, creating visual impacts. At this time, there are 
not enough details known about these potential mining activities to estimate the level of subsidence that 
would result. The visual impact from subsidence would generally be small when compared to the surface 
disturbance caused by surface mining, but would add incrementally to the cumulative disturbance to 
visual resources from other mining activities in the CIAA. 

4.19.2.1.4 Night Sky 

The CIAA consists of the lands surrounding the tract, including portions of Bryce Canyon National Park, 
Dixie National Forest, and private lands. Because of the nature of artificial light, the area of analysis must 
be larger than the tract’s viewshed. Past and present actions in the area of analysis that have contributed to 
the existing night sky conditions include the development of towns and cities in the region, management 
of Bryce Canyon National Park, residential development, and tourism facilities. Future actions include 
expansion of US-89 and population growth in existing towns and cities in the region. Future construction-
related actions would increase the amount of light seen during construction, but these impacts would be 
temporary (limited to the construction timeframe). However, increased uplight lumens over time from 
projected population growth in the region from 2010 to 2040 are shown in Table 4.19.4. 

Table 4.19.4. Light Source Locations and Output with Projected Population Growth 

Town/City 2010  
Population 

Total Estimated 
Lumens 2010 

2040 Projected 
Population  

Total Projected 
Lumens 2040  

Alton 119 297,500 210 526,147 

Brian Head 83 207,500 157 391,518 

Cedar City 28,857 72,142,500 54,448 136,121,050 

Fredonia 1,314 3,285,000 1,403 3,507,500 

Glendale 381 952,500 674 1,684,555 

Kanab 4,312 10,780,000 7,626 19,065,092 

Orderville 577 1,442,500 1,020 2,551,150 

Page 7,247 18,117,500 8,303 20,757,500 

Panguitch 1,520 3,800,000 2,162 5,405,375 
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Table 4.19.4. Light Source Locations and Output with Projected Population Growth 

Town/City 2010  
Population 

Total Estimated 
Lumens 2010 

2040 Projected 
Population  

Total Projected 
Lumens 2040  

St. George 72,897 182,242,500 196,206 490,514,236 

Tropic 530 1,325,000 754 1,884,769 

Total 117,837 294,592,500 272,964 682,408,892 

Source: U.S. Census Bureau (2013k); UGOPB (2013). 

Table 4.19.4 shows that as population increases in the 11-town region over the next 30 years, total lumens 
output (at an estimated 2,500 lumens per capita) would increase approximately 132% from 295 million 
lumens in 2010 to 682 million lumens in 2040.  

The 2,500 lumens-per-capita assumption does not account for uplight because only a small fraction of 
lumens output from human settlements gets reflected upward into the atmosphere (see Figure 4.2.6). 
Therefore, uplight is accounted for by two potential future scenarios: 1) a 10% uplight fraction, and 2) a 
5% uplight fraction (see Appendix J). The 5% uplight fraction scenario represents an optimistic scenario 
where lighting ordinances, conservation, technological improvements, or a combination thereof decrease 
the uplight fraction of human settlements in 2040 by half (from 10% uplight to 5% uplight).  

Assuming an uplight fraction of 10%, approximately 29 million uplight lumens in 2010 would grow, as the 
population grows, to an estimated 68 million uplight lumens in 2040. Assuming a reduced uplight fraction of 
5%, the predicted uplight lumens for 2040 would be reduced to 34 million lumens. Future mine lighting 
scenarios also vary depending on how many portable and mobile light sources are analyzed (see Section 
4.2.4.2.1), and are presented as three possible future uplight scenarios. Under Scenario 1, the mine is expected 
to produce 241,900 annual uplight lumens, 869,160 annual uplight lumens under Scenario 2, and 1,628,160 
annual uplight lumens under Scenario 3.  

Accounting for future population increases, two potential future uplight fraction scenarios, and three potential 
mine lighting scenarios, Table 4.19.5 shows the relative contribution to uplight lumens of the mine over 
time. The relative contribution to uplight lumens is calculated by dividing the expected lumens uplight 
output for each mine scenario by the expected lumens uplight output for current and future uplight lumens 
estimates (a 10% uplight fraction in 2010 results in an output of 29 million uplight lumens, a 10% uplight 
fraction in 2040 results in an output of 68 million uplight lumens, and a 5% uplight fraction in 2040 results 
in an output of 34 million uplight lumens).  

Table 4.19.5. Current and 2040 Cumulative Contribution to Uplight Lumens at 5% and 10% Uplight 
Fractions for Mine Lighting Scenarios 1–3 

Scenario Net Uplight 
Lumens 
Output 

Contribution to Uplight Lumens 
(at 2010 population levels) 
Assuming a 10% Uplight 

Fraction 

Cumulative Contribution to 
Uplight Lumens in 2040 
Assuming a 10% Uplight 

Fraction 

Cumulative Contribution 
to Uplight Lumens in 
2040 Assuming a 5% 

Uplight Fraction 

1 241,900 0.8% 0.4% 0.7% 

2 869,160 3.0% 1.3% 2.5% 

3 1,628,160 5.5% 2.4% 4.8% 

As shown in Table 4.19.5, at current population levels and a 10% uplight fraction, the mine would be 
estimated to contribute between 0.8% and 5.5% to overall uplight lumens in the region. Assuming a 10% 
uplight fraction in 2040, the mine’s estimated contribution to overall uplight lumens would be between 0.4% 
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(mine lighting Scenario 1) and 2.4% (mine lighting Scenario 3). Lastly, assuming a 5% uplight fraction in 
2040, the mine’s estimated contribution to overall uplight lumens would be between 0.7% (mine lighting 
Scenario 1) and 4.8% (mine lighting Scenario 3). 

Table 4.19.4 shows that the mine’s relative contribution to uplight lumens over time decreases under both 
future uplight fraction assumptions. Assuming a 10% uplight fraction, the mine’s relative contribution to 
uplight lumens by 2040 would decrease by between 0.4% (from 0.8% to 0.4% contribution) and 3.1% 
(from 5.5% to 2.4% contribution) as compared to current estimated levels. Assuming a 5% uplight 
fraction, the optimistic scenario, the mine’s relative contribution to uplight lumens is expected to decrease 
in 2040 by between 0.1% (from 0.8% to 0.7%) and 0.7% (from 5.5% to 4.8%) in 2040, also resulting in a 
decreased cumulative impact to uplight lumens over time. These calculations demonstrate that an increase 
in population over time in the region results in a decreased cumulative impact to uplight lumens over time 
from the mine, regardless of uplight scenario or mine lighting scenario. 

4.19.2.2 AIR RESOURCES 

The CIAA for air resources is the 300 × 300–km area depicted in Map 3.5. The tract and the reasonably 
foreseeable coal haul transportation route are in this area with the tract in the approximate center.  

4.19.2.2.1 Cumulative Emission Inventory 

The cumulative emission inventory is composed of 1) an inventory of emissions from the reasonably 
foreseeable coal haul transportation route, and 2) an inventory of emission sources within a 300 × 300–
km area. The cumulative inventory includes the identification and evaluation of permitted source changes 
(increases or decreases), RFFAs, and RFDs. 

It was assumed that all existing permitted emission sources are included in the background concentrations 
estimates. The cumulative emission inventory was developed based on any Title V major modifications 
and new minor- or major-source permits that occurred after September 1, 2008. The data were obtained 
from the state air resources regulators (e.g., Utah, Nevada, and Arizona) in the emission inventory 
domain. RFFA and RFD sources are proposed sources and include new sources expected from BLM- and 
USFS-related activities, such as oil and gas development and mining. Oil and gas commissions in the 
various states and other state agencies also provided information on planned, new emission-producing 
sources. Because of the uncertainty in projected traffic increases on the existing road network, only mine-
related transportation increases are considered in the analysis. RFFA and RFD sources evaluated in the 
modeling domain are listed in Table 4.19.6, and the projected emissions from these RFFA and RFD 
sources are presented in Table 4.19.7.  

Table 4.19.6. Sources of Potential Reasonable Foreseeable Future Actions and Reasonable 
Foreseeable Developments in the Modeling Domain 

NEPA Documents, Land Use  
Plans, and Personnel 

Disposition 

Oil and Gas Leasing on Lands 
Administered by the Dixie National 
Forest Draft EIS 

Dixie and Fishlake national forests oil field development are included as point sources in 
cumulative modeling (20-well oil field development in Dixie National Forest; directional 
drilling from 3 well pads in Fishlake National Forest).  

BLM-KFO RMP 90 new production wells over 20 years (4.5 wells per year); no production or drilling of 
coalbed CH4 wells; no oil wells 

BLM-KFO Mineral Potential Report Uses highest projected pollutant emissions for oil and gas and area sources 

Includes lands and realty, livestock grazing, OHVs, resource roads, saleable minerals, and 
vegetation 
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Table 4.19.6. Sources of Potential Reasonable Foreseeable Future Actions and Reasonable 
Foreseeable Developments in the Modeling Domain 

NEPA Documents, Land Use  
Plans, and Personnel 

Disposition 

Eliminates coal mining (projected mine is the Alton Coal Tract) 

Eliminates prescribed burning as a cumulative source because it is intermittent and 
regulated such that it occurs during favorable weather conditions 

BLM Richfield Field Office RMP Oil well and non-oil well activities: 30 wells per year 

Uses highest projected pollutant emissions for oil and gas and area sources 

Included lands and realty, livestock grazing, OHVs, resource roads, saleable minerals, and 
vegetation 

Eliminates coal mining (outside domain) 

BLM Cedar City Field Office  No sources to add 

BLM St. George Field Office  No sources to add 

BLM Ely Field Office  No sources to add 

BLM Las Vegas Field Office No sources to add 

BLM Arizona Strip Field Office No sources to add 

UDAQ: Permit Actions Two new gas turbines at St. George City Power 

Arizona Department of Environmental 
Quality: Permit Actions 

EPA PSD permit: Modification to Navajo generating station  

Nevada Department of Environmental 
Quality: Permit Actions 

No sources to add 

UDOT No sources to add 

 
Table 4.19.7. Emissions (TPY) from Potential Reasonable Foreseeable Future Actions and 
Reasonable Foreseeable Developments in the Modeling Domain 

  PM10 PM2.5  NOx SO2 CO VOCs HAPs 

Dixie National Forest 84.0 36.8 529.8 28.6 – – – 

Fishlake National Forest 30.9 21.1 364.9 17.7  –  –  – 

BLM-KFO RMP 15 10 10 0 692 258 26 

BLM Richfield Field Office RMP 58.0 18.0 230.5 3.8 558.0 177.1 17.7 

UDEQ: St George City Power – – 33.3 – 34.4 – – 

Arizona DEQ: Navajo generating 
station modifications* 

 – –  -22,386  – 36,570 –   – 

Total RFFA and RFD 188 85 -21,217 50 37,855 435 44 

* Planned modifications at the Navajo generating station result in a net decrease of total RFFA and RFD NOx emissions. 

Table 4.19.7 shows reasonably foreseeable changes in emissions (increases or decreases) from the RFFA 
and RFD sources in the modeling domain from September 1, 2008 onward. The decrease in NOx 
emissions from the Navajo generating station (22,386 TPY) was described in the PSD permit (AZ-08-01) 
issued to the facility on November 20, 2008 (EPA 2008). The permit indicated that voluntary emission 
reduction projects were to be implemented at the Navajo generating station by retrofitting three boilers 
with low-NOx burners and separated over-fire air systems. The emission reduction projects were to be 
completed by the end of 2011.  
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4.19.2.2.2 Cumulative Impacts Results 

An ambient, air resources impact assessment was performed to quantify cumulative impacts near the tract 
and in the far-field modeling domain. To demonstrate that air quality standards and AQRV are protected, 
the RFFA and RFD sources were modeled in conjunction with the tract sources. The KFO RMP sources 
are in the near-field modeling domain; the remaining RFFA and RFD sources are in the far-field 
modeling domain.  

4.19.2.2.3 Cumulative National Ambient Air Quality Standards and Hazardous Air 
Pollutants Results 

The modeling results indicate that there is minimal interaction between the RFFA/RFD sources and the 
receptors exhibiting the highest concentrations in the tract-only analysis. Therefore, the results and 
conclusions drawn for the PM10, PM2.5, NO2, CO, SO2, and HAPs are as presented in Table 4.3.4, Tables 
4.3.7 through 4.6.10, and Tables 4.3.12 and 4.3.13 in Section 4.3.3. 

4.19.2.2.4 Class I and Class II Increments Results 

Under federal and state PSD regulations, increases in ambient air concentrations in Class I areas are 
limited by PSD Class I increments. Specifically, emissions associated with a particular development may 
increase ambient concentrations above baseline levels only within those specific increments developed for 
SO2, PM10, and NO2. The modeling results for the maximum cumulative scenarios are presented in Table 
4.19.8 for the near-field Class I and II areas and Table 4.19.9 for the far-field Class I and II areas. The 
modeling included the Alton sources and all regional background sources. Negative values indicate a net 
improvement due to cumulative sources showing a net reduction in emissions. The analysis did not follow 
the methodology for a regulatory PSD increment analysis, and the increment comparison is included to 
disclose maximum cumulative scenario impacts. 

Table 4.19.8. Cumulative Near-field Class I (Bryce Canyon National Park) and Class II (Grand 
Staircase-Escalante National Monument) Results, Alternative C, 200-foot Overburden Removal 

Pollutant Averaging 
Period 

Class I Analysis Results Class II Analysis Results 

Cumulative 
Concentration 

(µg/m3) 

Class I 
Increment 

(µg/m3) 

Cumulative 
Concentration 

(µg/m3) 

Class II 
Increment 

(µg/m3) 

PM10 Annual 0.01 4 0.33 17 

24-hour 0.30 8 2.39 30 

SO2 Annual 0.01 2 0.00 20 

24-hour 0.01 5 0.03 91 

3-hour 0.06 25 0.20 512 

NOx Annual 0.04 2.5 1.73 25 

PM2.5 Annual 0.00 n/a 0.08 n/a 

24-hour 0.07 n/a 0.93 n/a 

CO 8-hour 31 500* 92 500* 

1-hour 91 2,000* 541 2,000* 

* CO modeling significance level.
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Table 4.19.9. Cumulative Far-field Class I (Zion, Grand Canyon, and Capitol Reef National Parks) and 
Class II (Grand Staircase-Escalante National Monument) Results, Alternative C, 200-foot Overburden 
Removal  

Pollutant Averaging 
Period 

Class I Analysis Results Class II Analysis Results 

Cumulative 
Concentration 

(µg/m3) 

Class I  
Increment  

(µg/m3) 

Cumulative 
Concentration 

(µg/m3) 

Class II  
Increment  

(µg/m3) 

PM10 Annual 0.14 4 0.03 17 

24-hour 1.06 8 0.24 30 

SO2 Annual 0.00 2 0.00 20 

24-hour 0.02 5 0.01 91 

3-hour 0.06 25 0.07 512 

NOx Annual 0.01 2.5 -0.01 25 

PM2.5 Annual 0.01 n/a 0.00 n/a 

24-hour 0.04 n/a 0.02 n/a 

CO 8-hour 25 500* 52 500* 

1-hour 108 2,000* 118 2,000* 

* CO modeling significance level. 

 

Because modeling shows values far below the relevant increments, results are only presented for the 
cumulative sources with the tract maximum emission rate case (200-foot overburden removal, Alternative 
C). Impacts from the other alternatives would be less than presented here. The impacts are significantly 
below both the Class I and Class II increments. Even though there are no increments for PM2.5 or CO, 
results are presented in Tables 4.19.8 and 4.19.9 to convey a general impression of impact levels. 

4.19.2.2.5 Visibility  

Cumulative visibility results for the Proposed Action are presented in Tables 4.19.10 (Method 6) and 
4.19.11 (Method 8). Using Method 6, Bryce Canyon and Capitol Reef national parks have visibility 
extinction changes that surpass 10%, with maximums of 10.9% and 10.5%, respectively. These impacts are 
due to one of the regional sources (i.e., Dixie Oil Field Development), because the tract-alone impacts at 
Capitol Reef National Park are small (maximum change of 1.3%). With Method 6, Bryce Canyon and 
Capitol Reef national parks had one day with impacts greater than 10%. Four of the five parks and 
monuments have visibility extinction changes that surpass 5%, with a maximum of seven days exceeding 
5% (at Bryce Canyon National Park). The cumulative visibility results for Method 8 show all parks and 
monuments with percentage changes below 5%, with the exception of 5.2% in 2002 at Zion National Park.  

The tract-alone visibility modeling for the Proposed Action was performed with VISCREEN. It is likely 
that the cumulative impacts at Bryce Canyon National Park are attributable to Alton emissions. Based on 
the results presented in Table 4.3.17, the cumulative impacts at Zion National Park and Grand Canyon 
National Park are attributable to Alton emissions. At Grand Staircase–Escalante National Monument, 
approximately 48% of the cumulative impact is attributable to Alton emissions. The remaining portion is 
attributable to other regional sources.  
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Table 4.19.10. Cumulative Visibility Results, Alton Coal Tract, Proposed Action, 200-foot 
Overburden Removal (with EC and HNO3/NO3 partitioning) 

Method 6* Proposed Action, 200-foot Overburden 

Class I/Class II Area No. of Days > 5%† No. of Days > 10%† Max. Change (%) 

Bryce Canyon National Park 7 
(in 2002) 

1  
(in 2002) 

10.9  
(in 2002) 

Capitol Reef National Park 4 
 (in 2003) 

1  
(in 2001) 

10.5  
(in 2001) 

Grand Canyon National Park 0 0 3.1 
(in 2001) 

Zion National Park 3 
 (in 2002) 

0 5.9  
(in 2002) 

Grand Staircase-Escalante 
National Monument 

2 
(in 2002, 2003) 

0 5.8 
(in 2003)  

* Method 2 results can be found in the Supplement to Air Resources Impact Assessment Technical Report for the Alton Coal 
Lease by Application in Appendix K. Method 6 results are shown here because they indicate the overall highest impact. One 
individual max. change % for Method 2 is higher at Bryce Canyon National Park and at Capitol Reef National Park.  
† No. of Days > 5% is approximately equivalent to a change of 0.5 deciview and No. of Days > 10% is approximately 
equivalent to a change of 1.0 deciview. 

 

Table 4.19.11. Cumulative Visibility Results, Alton Coal Tract, Proposed Action, 200-
foot Overburden Removal (with EC and HNO3/NO3 partitioning) 

Method 8 Proposed Action, 200-foot Overburden 

Class I/Class II Area 2001 Change 
(%) 8th-high 

2002 Change 
(%) 8th-high 

2003 Change 
(%) 8th-high 

Bryce Canyon National Park 2.89 5.21 3.50 

Capitol Reef National Park 2.80 4.18 4.44 

Grand Canyon National Park 1.02 1.26 1.10 

Zion National Park 3.18 3.94 3.02 

Grand Staircase-Escalante National Monument 2.48 3.41 3.45 

Cumulative visibility results for Alternative C are presented in Tables 4.19.12 (Method 6) and 4.19.13 
(Method 8). Using Method 6, Capitol Reef National Park impacts exceed the 10% change threshold on 
one day (maximum of 10.5%). These impacts are due to one of the regional sources (i.e., Dixie Oil Field 
Development), because the tract-alone impacts at Capitol Reef were small (maximum change of 1.3%). 
Bryce Canyon National Park also has impacts that exceed the 10% threshold on one day (maximum of 
11.1%). Four of the five parks and monuments have visibility extinction changes that surpass 5%, with a 
maximum of eight days exceeding 5% (at Bryce Canyon National Park). The cumulative visibility results 
for Method 8 show all parks and monuments with percentage changes below 5%, with the exception of 
5.5% in 2002 at Zion National Park.  
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The tract-alone visibility modeling for Alternative C was performed with VISCREEN. It is likely that the 
cumulative impacts at Bryce Canyon National Park are attributable to Alton emissions. Based on the 
results presented in Table 4.3.19, the cumulative impacts at Zion National Park and Grand Canyon 
National Park are attributable to Alton emissions. At Grand Staircase–Escalante National Monument, 
approximately 48% of the cumulative impact is attributable to Alton emissions. The remaining portion is 
attributable to other regional sources.  

Table 4.19.12. Cumulative Visibility Results, Alton Coal Tract, Alternative C, 200-foot Overburden 
Removal (with EC and HNO3/NO3 partitioning) 

Method 6*  Alternative C, 200-foot Overburden 

Class I/Class II Area No. of Days > 5%† No. of Days > 10%† Max. Change (%) 

Bryce Canyon National Park 8 
(in 2002) 

1 
(in 2002) 

11.1 
(in 2002) 

Capitol Reef National Park 4 
(in 2003) 

1 
(in 2001) 

10.5 
(in 2001) 

Grand Canyon National Park 0 0 3.1 
(in 2001) 

Zion National Park 3 
(in 2002) 

0 5.9  
(in 2002) 

Grand Staircase-Escalante National 
Monument 

2 
(in 2002, 2003) 

0 5.8  
(in 2003) 

* Method 2 results can be found in the Supplement to Air Resources Impact Assessment Technical Report for the Alton Coal Lease by Application in 
Appendix K. Method 6 results are shown here because they indicate the overall highest impact. One individual max. change % for Method 2 is higher at 
Bryce Canyon National Park and at Capitol Reef National Park.  
† No. of Days > 5% is approximately equivalent to a change of 0.5 deciview and No. of Days > 10% is approximately equivalent to a change of 1.0 
deciview. 

 

Table 4.19.13. Cumulative Visibility Results, Alton Coal Tract, Alternative C, 200-foot Overburden 
Removal (with EC and HNO3/NO3 partitioning) 

Method 8 Proposed Action, 200-foot Overburden 

Class I/Class II Area 2001 Change (%)  
8th-high 

2002 Change (%)  
8th-high 

2003 Change (%)  
8th-high 

Bryce Canyon National Park 3.00 5.47 3.64 

Capitol Reef National Park 2.80 4.20 4.44 

Grand Canyon National Park 1.02 1.28 1.11 

Zion National Park 3.18 3.94 3.02 

Grand Staircase-Escalante National Monument 2.48 3.41 3.46 

 
Cumulative visibility results for Alternative K1 would be equal to or less than the results reported in 
Tables 4.19.10, 4.19.11, 4.19.12, and 4.19.13.  
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4.19.2.2.6 Deposition 

Maximum predicted sulfur and nitrogen deposition impacts were estimated for the cumulative sources 
(Table 4.19.14). Cumulative visibility results for Alternative K1 would be equal to or less than the results 
reported below. 

Total deposition impacts from direct mine-related and regional sources were compared to the DATs for 
nitrogen and sulfur in western Class I parks and refuges. All sulfur and nitrogen deposition impacts are 
below the DATs. The improvements in the cumulative cases versus the Alton cases are due to the large 
NOx emission decrease from the Navajo generating station. In fact, the nitrogen deposition values turned 
out to be 0, signifying that the Navajo emission decrease over the annual period exceeded the increased 
impacts from other sources. However, based on data from the NPS (as described in Section 3.3.3.3), 
current total nitrogen deposition at Bryce Canyon National Park is estimated at 2.5 kg/ha/year. This 
indicates that levels of nitrogen deposition are not 0 at Bryce Canyon National Park, which may be due to 
sources of deposition that were unforeseen at the time of the DEIS cumulative analysis or to a smaller 
actual NOx emission decrease than projected at the Navajo generating station.  

Table 4.19.14. Maximum Predicted Sulfur and Nitrogen Deposition Impacts, Alternatives B and C, 
Cumulative 

Location Overburden 
Thickness 

(feet) 

Alternative Cumulative Sources 

Maximum Dry 
and Wet 

Annual Sulfur 
Deposition 
(kg/ha/year) 

Sulfur DAT for 
Western Class I 

Parks and Refuges 
(kg/ha/year) 

Maximum Dry 
and Wet Annual 

Nitrogen 
Deposition 
(kg/ha/year) 

Nitrogen DAT for 
Western Class I Parks 

and Refuges 
(kg/ha/year) 

Bryce Canyon 200 B, C 0.0003 0.005 0.0000 0.005 

Capitol Reef 200 B, C 0.0007 0.005 0.0000 0.005 

Grand Staircase-
Escalante 

200 B, C 0.0010 0.005 0.0000 0.005 

Grand Canyon 200 B, C 0.0001 0.005 0.0000 0.005 

Zion 200 B, C 0.0001 0.005 0.0000 0.005 

Navajo Lake 200 C – – – – 

4.19.2.3 CLIMATE CHANGE 

The human and natural causes of climate change, and the impacts of climate change, are global. GHG 
emissions, which contribute to climate change, do not remain localized but become mixed with the 
general composition of the earth’s atmosphere. Therefore, this analysis cannot separate the particular 
contribution of project GHG emissions to global climate change (and its regional implications) from the 
multitude of other past, present, and reasonably foreseeable projects that have produced or would produce 
or mitigate GHG emissions. Rather, this analysis focuses on the cumulative impacts of GHG emissions 
and climate change from a global perspective.  

A worldwide environmental issue is the likelihood of changes in the global climate as a consequence of 
global warming from increasing atmospheric concentrations of GHGs (Intergovernmental Panel on 
Climate Change [IPCC] 2007a). The atmosphere allows a large percentage of incoming solar radiation to 
pass through to the earth’s surface, where it is converted to heat energy (infrared radiation) that is more 
readily absorbed by GHGs such as CO2 and water vapor than by incoming solar radiation. The heat 
energy absorbed near the earth’s surface increases the temperature of air, soil, and water. 
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GHGs include water vapor, CO2, CH4, N2O, O3, and several chlorofluorocarbons. GHGs constitute a 
small percentage of the earth’s atmosphere, but are entirely responsible for its heat-trapping properties. 
Water vapor, a natural component of the atmosphere, is the most abundant GHG, but its atmospheric 
concentration is driven primarily by changes in the earth’s temperature. As such, water vapor simply 
serves to amplify the effects of other GHGs such as CO2. The second-most abundant GHG is CO2, which 
remains in the atmosphere for long periods of time. Due to human activities, atmospheric CO2 
concentrations have increased by approximately 35% over preindustrial levels. Fossil fuel burning, 
specifically from power production and transportation, is the primary contributor to increasing 
concentrations of CO2 (IPCC 2007a). In the United States, stationary CO2 emission sources include 
energy facilities (such as coal and natural gas power plants) and industrial plants. Industrial processes that 
emit these gases include cement manufacture, limestone and dolomite calcinations, soda ash manufacture 
and consumption, CO2 manufacture, and aluminum production (EIA 2009). 

In the preindustrial era (before A.D. 1750), the concentration of CO2 in the atmosphere appears to have 
been 275–285 ppm (IPCC 2007). In 1958, C.D. Keeling and others began measuring the concentration of 
atmospheric CO2 at Mauna Loa in Hawaii (Keeling et al. 1976). The data collected by Keeling’s team 
indicate that the amount of CO2 in the atmosphere has been steadily increasing from approximately 316 
ppm in 1959 to 397 ppm (preliminary data) in 2013 (NOAA 2013). This increase in atmospheric CO2 is 
attributed almost entirely to the anthropogenic (e.g., human) activities noted previously. In addition, 
industrial and agricultural activities release GHGs other than CO2—notably CH4, NOx, O3, and 
chlorofluorocarbons—to the atmosphere, where they can remain for long periods of time. 

4.19.2.3.1 Impacts of Greenhouse Gases on Climate 

Climate is usually defined as the average weather of a region, or more rigorously as the statistical 
description of a region’s weather in terms of the means and variability of relevant parameters over time 
periods ranging from months to thousands of years. The relevant parameters include temperature, 
precipitation, wind, and dates of meteorological events such as first and last frosts, beginning and end of 
rainy seasons, and appearance and disappearance of pack ice. Because GHGs in the atmosphere absorb 
energy that would otherwise radiate into space, the possibility that human-caused emissions of these gases 
could result in warming that might eventually alter climate was recognized soon after the data from 
Mauna Loa and elsewhere confirmed that the atmosphere’s content of CO2 was steadily increasing (IPCC 
2007a; NOAA 2010). 

Changes in climate are difficult to detect because of the natural and complex variability in meteorological 
patterns over long periods of time and across broad geographical regions13. There is uncertainty regarding 
the extent of global warming caused by human-caused GHGs, the climate changes this warming has or 
will produce, and the appropriate strategies for stabilizing the concentrations of GHGs in the atmosphere. 
The World Meteorological Organization and United Nations Environment Programme established the 
IPCC to provide an objective source of information about global warming and climate change, and 
IPCC’s reports are generally considered to be an authoritative source of information on these issues. 

According to the IPCC fourth assessment report, “[w]arming of the climate system is unequivocal, as is 
now evident from observations of increases in global average air and ocean temperatures, widespread 
melting of snow and ice, and rising global average sea level” (IPCC 2007b). The IPCC report finds that 
the global average surface temperature has increased by approximately 0.74 degrees Celsius in the last 
100 years; global average sea level has risen approximately 150 millimeters over the same period; and 
cold days, cold nights, and frosts over most land areas have become less frequent during the past 50 years. 
The report concludes that most of the temperature increases since the middle of the twentieth century “is 
[are] very likely due to the observed increase in anthropogenic [GHG] concentrations.” 

13 Detection of these types of changes was also difficult because of the limited tools that were available for collecting data and for 
modeling climate systems. However, scientific advances over the last 20 years have vastly improved the tools available for 
climatological research. 
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The 2007 report estimates that CO2 accounts for approximately 77% of the GWP attributable to human-
caused releases of GHGs, with most (74%) of this CO2 coming from the combustion of fossil fuels. 
Although the report considers a variety of future scenarios regarding GHG emissions, CO2 would 
continue to contribute more than 70% of the total warming potential under all scenarios. IPCC therefore 
believes that further warming is inevitable, but that this warming and its effects on climate could be 
mitigated by stabilizing the atmosphere’s concentration of CO2 through the use of 1) “low-carbon 
technologies” for power production and industrial processes, 2) more efficient use of energy, and 3) 
management of terrestrial ecosystems to capture atmospheric CO2 (IPCC 2007b). 

4.19.2.3.2 Environmental Impacts of Climate Changes 

IPCC and the U.S. Climate Change Science Program have examined the potential environmental impacts 
of climate change at global, national, and regional scales. The IPCC report states that, in addition to 
increases in global surface temperatures, the impacts of climate change on the global environment may 
include  

• more frequent heat waves, droughts, and fires; 
• rising sea levels and coastal flooding;  
• melting glaciers, ice caps, and polar ice sheets; 
• more severe hurricane activity and increases in frequency and intensity of severe precipitation; 
• spread of infectious diseases to new regions; 
• loss of wildlife habitats; and 
• heart and respiratory ailments from higher concentrations of ground-level O3 (IPCC 2007b). 

Socioeconomic impacts from climate change vary by region and locality but are expected to involve food, 
water, health, coastal regions, and industry, settlements, and society (IPCC 2007b). Socioeconomic costs 
may result from changes in crop productivity; reduced water availability, flooding, and increased drought; 
increases in malnutrition and deaths, diseases, and injuries; and rising sea levels and increasing coastal 
erosion. The most vulnerable industries, settlements, and societies are generally those in coastal and river 
floodplains, those whose economies are closely linked with climate-sensitive resources, and those in areas 
prone to extreme weather events. Poor communities may be especially vulnerable (IPCC 2007b).  

On a national scale, average surface temperatures in the United States have increased, with the last decade 
being the warmest in more than a century of direct observations (CCSP 2008). Impacts on the 
environment attributed to climate change that have been observed in North America include  

• extended periods of high fire risk and large increases in burned areas; 
• increased intensity, duration, and frequency of heat waves; 
• decreased snowpack, increased winter and early spring flooding potentials, and reduced summer 

stream flows in the western mountains; and  
• increased stress on biological communities and habitat in coastal areas (IPCC 2007b). 

On a regional scale, there is greater natural variability in climate parameters that makes it difficult to 
attribute particular environmental impacts to climate change (IPCC 2007b). However, based on 
observational evidence, there is likely to be an increasing degree of impacts such as coral reef bleaching, 
loss of specific wildlife habitats, reductions in the area of certain ecosystems, and smaller yields of major 
cereal crops in the tropics (IPCC 2007b). For the northern hemisphere, regional climate change could 
affect physical and biological systems, agriculture, forests, and amounts of allergenic pollens (IPCC 
2007b)14. 

14 The IPCC report provides more detailed information on the current and potential environmental impacts of climate change and 
on how climate may change in the future under various scenarios of GHG emissions. 
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4.19.2.3.3 Production of Greenhouse Gases 

Emissions of GHGs from the tract would increase the atmosphere’s concentration of GHGs, and in 
combination with past and future emissions from all other sources, they would contribute incrementally to 
the global warming that produces the adverse effects of climate change described previously. At present, 
however, the climate change research community has not yet developed tools specifically intended for 
evaluating or quantifying end-point impacts attributable to the emissions of GHGs from a single source. 
The current tools for simulating climate change generally focus on global- and regional-scale modeling. 
Global- and regional-scale models lack the capability to represent many important small-scale processes. 
As a result, confidence in regional- and subregional-scale projections is lower than at the global scale. 
Therefore, there is no methodology that would allow the BLM to estimate the specific impacts (if any) 
that this increment of warming or climate change would produce on the tract or elsewhere. 

4.19.2.4 CULTURAL RESOURCES 

The CIAA for cultural resources is the tract, the Coal Hollow Mine, the potential fee coal mine north of 
the tract, the Panguitch Historic District, and the Utah Heritage Highway (Map 4.8). Mining activity in 
these areas is an RFFA that, in conjunction with the Proposed Action, Alternative C, and Alternative K1 
analyzed in this EIS, would lead to a broader pattern of impacts to cultural resources in the Alton 
Amphitheatre and Sink Valley area. There are no other RFFAs identified in the KFO RMP that have the 
potential to affect archaeological sites in this area. For the Panguitch Historic District and the Utah 
Heritage Highway 89/Mormon Pioneer Heritage Area, the cumulative impacts analysis considers the 
anticipated expansion of US-89, the only RFFA identified in the KFO RMP that has the potential to affect 
these resources. 

Ongoing activities in the fee coal areas adjacent to the Alton Coal Tract include surface mining and the 
construction of facilities. Four archaeological sites that would not be affected by mining in the Alton Coal 
Tract have been identified in the portion of the Coal Hollow Mine area in which surface mining is 
currently occurring (as of 2014) (an additional six sites that have been identified in the potential surface 
mining area straddle the border between the Coal Hollow Mine and the Alton Coal Tract and are included 
in the analysis of impacts for the Proposed Action, Alternative C, and Alternative K1). Of these, two are 
NRHP-eligible prehistoric sites, one is an NRHP-eligible multicomponent site, and one is a prehistoric 
site that is not eligible for the NRHP. There is one archaeological site that has been identified in the 
potential fee coal area to the north of the tract that occurs in an area where surface mining may occur (this 
is in addition to two sites that straddle the border between the potential fee coal area and the tract that 
were considered in the analysis of impacts in the tract). This is an NRHP-eligible prehistoric site. Thus, 
surface mining in the fee coal areas may impact five sites, four of which are NRHP-eligible, in addition to 
those that would be affected by the Proposed Action. Impacts of surface mining in the fee coal areas can 
be expected to be similar to those of surface mining in the tract and would likely result in complete 
destruction of these sites. 

Another three archaeological sites have been identified in the portion of the Coal Hollow Mine in which 
surface mining will not occur (in addition to two sites in the area where surface mining will not occur that 
straddle the border between the Coal Hollow Mine and the Alton Coal Tract and are included in the 
analysis of impacts in the tract). These are all NRHP-eligible prehistoric sites. These sites may be 
impacted by activities associated with mining, such as facilities construction. 

Overall, ongoing and reasonably foreseeable activities in the fee coal areas will incrementally add to the 
impacts to archaeological sites that would occur under the Proposed Action, Alternative C, or Alternative 
K1 for the Alton Coal Tract.  
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Regarding the Panguitch Historic District and the Utah Heritage Highway 89/Mormon Pioneer Heritage 
Area, according to the KFO RMP (BLM 2008b), it is anticipated that US-89 will be widened over the 
next 20 years to allow for an increase in traffic volume. The increased truck traffic that would occur under 
the Proposed Action, Alternative C, or Alternative K1 for the life of the mine would contribute to the 
increased traffic volume that is already expected to occur on US-89. Overall, it can be expected that truck 
traffic associated with mining in the Alton Amphitheatre and Sink Valley area would contribute to a 
broader pattern of increased traffic volume along US-89 that will likely occur over the next two to three 
decades. To the extent that increased traffic has impacts on the integrity of setting, feeling, and 
association of the Panguitch Historic District and the Utah Heritage Highway 89, coal truck traffic would 
contribute to an even broader pattern of such impacts. For a further discussion of cumulative impacts 
related to US-89, see the Transportation section below (Section 4.19.2.14). 

Finally, in the broader CIAA (the BLM-KFO), any increase in surface-disturbing activities would 
increase the potential to adversely impact known and currently unknown archaeological sites. With the 
implementation of the Proposed Action, Alternative C, or Alternative K1, there would be a 2.6%, 2.2%, 
and a 1.3% increase, respectively, in surface disturbance in the entire CIAA over the next 20 years. 

4.19.2.5 FIRE MANAGEMENT 

The CIAA for fire management is the BLM-KFO and the reasonably foreseeable coal haul transportation 
route (Map 4.6). As mineral development, recreational activities, and general use of the area increase, so 
would the number of potential ignition sources and consequently the probability of wildland fire 
occurrence. Activities associated with fire suppression, recreation, development, and general land use 
would cumulatively contribute to the modification of the composition and structure of vegetation 
communities and increase the spread of noxious and invasive weeds. Such effects would, in turn, alter the 
fire regime of the area, potentially increasing the frequency, size, and intensity of wildland fires. 
Developed areas and associated roads and ROW corridors could also provide increased accessibility to 
remote areas for fire suppression equipment and provide fuel breaks in the case of wildland fire events. 
The RFD in the CIAA would impact 75,815 acres. Of these acres, approximately 3,476 acres would be 
from wildfire, 390 acres would be from wildfire use, and 800 acres would be from prescribed fire. Most 
(79%) of the reasonably foreseeable surface disturbance in the CIAA would be from vegetation 
treatments (60,000 acres). The Proposed Action would increase surface disturbance, as well as potential 
fire management actions, by 2.6%, Alternative C would increase the total disturbance by 2.2% in the 
CIAA, and Alternative K1 would increase total disturbance by 1.3% in the CIAA. 

4.19.2.6 GEOLOGY AND MINERALS 

The CIAA for geology and minerals is the BLM-KFO (Map 4.6). Past and present actions include two 
mining operations in the Alton Coal Field, both on private lands for fee coal, resulting in the extraction of 
approximately 13 million tons of coal from the Alton Coal Field (estimated tons assume that acre-for-acre 
coal tonnage is approximately the same on the private tracts as on the tract). In addition to the Alton Coal 
Field, there are two other major coal fields (Kaiparowits and Kolob) in the CIAA. No coal mining 
activities are currently occurring or are reasonably foreseeable in these coal fields. 

Reasonably foreseeable mineral development in the CIAA includes oil and gas development, coalbed CH4 
extraction, locatable mineral development, and salable mineral development. RFFAs in the CIAA could 
impact up to 75,815 surface acres. Of these acres, approximately 4,404 acres (5.8%) would be from 
mining, coalbed CH4 extraction, oil and gas exploration/development/production, and associated 
activities. 
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Under the Proposed Action, Alternative C, or Alternative K1, 44.9 million tons, 38.1 million tons, or 30.0 
million tons, respectively, of coal would be permanently removed from the Alton Coal Field. This would 
be a 29%, 26%, or 20% increase, respectively, in the amount of coal removed from the coal field when 
considered with reasonably foreseeable coal mining activities. Under the Proposed Action, the Alton Coal 
Tract would directly impact 1,993 acres, which is a 2.6% increase in the total surface disturbance in the 
CIAA over the next 20 years. Alternative C would directly impact 1,662 acres, which is a 2.2% increase 
in the total surface disturbance in the CIAA. Alternative K1 would directly impact 1,012 acres, which is a 
1.3% increase in the total surface disturbance in the CIAA. Various forms of surface disturbance impact 
geological resources by potentially altering surface and subsurface features, modifying stratigraphic 
layers, resulting in potential geologic hazards, etc. Pursuant to an Exploration Agreement and Option to 
Lease between ACD and SITLA, exploration and possible underground coal mining operations in Kane 
County could result in a maximum of approximately 1,255 acres of subsidence impacts. The level of 
subsidence generally depends on the thickness of the coal extracted and the thickness of the overburden, 
as well as other geological factors. These mining operations and the resulting subsidence would impact 
the geological resources of the area mined. At this time, there are not enough details known about these 
potential mining activities to estimate the level of subsidence that would result. The geological impacts 
from underground mining and subsidence would add incrementally to the cumulative geological impacts 
of other mining activities in the CIAA. 

The Alton Coal Tract is in a high potential area for oil and gas. Assuming that coal mining on the tract 
would preclude all oil and gas development over the life of the mine, the mining activities associated with 
the Alton Coal Tract under the Proposed Action, Alternative C, or Alternative K1 would decrease impacts 
to oil and gas resources because their extraction would be postponed to allow for coal mining. On the 
other hand, impacts to locatable minerals (namely septarian nodules) and salable minerals (largely burnt 
shale and gravel) would be incrementally increased as a result of coal mining activities under the 
Proposed Action, Alternative C, or Alternative K1, depending on how their unearthing was dealt with 
during the mining process (i.e., if the gravel is separated from the overburden). If these materials were 
returned to mined-out pits along with the remainder of overburden, they would remain in-place following 
mining, and no extraction-related impact would occur. On the other hand, if these materials were to be set 
aside and sold, the mining operation would result in increased impacts to these resources in the CIAA via 
extraction and sale.  

4.19.2.7 HAZARDOUS MATERIALS AND HAZARDOUS AND SOLID WASTE 

The CIAA for hazardous materials and hazardous and solid waste is the BLM-KFO and the reasonably 
foreseeable coal haul transportation route (Map 4.6). The State of Utah is considering an application to 
surface mine privately owned coal resources adjacent to the tract in Kane County. Resource decisions 
from this project could combine with other past, present, and RFFAs to produce cumulative impacts from 
hazardous materials and solid waste in the CIAA. Additional opportunities for incidences related to 
hazardous materials in the CIAA include oil and gas development and transport, prescribed fire 
treatments, and to a lesser extent the installation of transmission lines and pipelines. Of the approximately 
75,815 acres of total surface disturbance from RFFAs in the CIAA, there are approximately 2,070 acres 
(2.7%) of oil and gas exploration, development, and production. There are approximately 800 acres (1%) 
of prescribed fire treatments in the CIAA. With adherence to SOPs, cumulative impacts in the CIAA 
would be minimal. 

4.19.2.8 LAND USE AND ACCESS 

The CIAA for land use and access is the BLM-KFO (Map 4.6). Cumulative impacts to land use and 
access could occur from a combination of land uses and permitted actions. Past and present actions in the 
CIAA have resulted in the current conditions for land use and access as described in Section 3.8. RFFAs 
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in the CIAA could impact up to 75,815 surface acres. This is a conservative estimate because all of the 
75,815 acres of surface disturbance may not affect land use and access. These include the conversion of 
agricultural lands to residential and commercial uses and known projects such as the Coal Hollow 
environmental assessment (which occurs on lands adjacent to and including the Alton Coal Tract), the 
Lake Powell water pipeline project, and the US-89 highway widening project. Under the Proposed 
Action, the Alton Coal Tract would take up 3,576 acres, which is a 4.7% increase in the total acres 
disturbed in the CIAA over the next 25 years. Alternative C would take up 3,173 acres, which is a 4.2% 
increase in the total acres disturbed in the CIAA over the next 20 years. Alternative K1 would take up 
2,114 acres, which is a 2.8% increase in the total acres disturbed in the CIAA over the next 16 years.  

Land tenure on the tract would not change based on any known past, present, or reasonably foreseeable 
projects. The land status and prior rights currently held by parties would remain unchanged. However, the 
overall land use in the tract would be restricted to mining operations. The mine operator would lease 
federal surface estate and federal mineral estates from the BLM for the life of the mine and until the coal 
mine area has been reclaimed and released from bond. In addition, as necessary, the mine operator would 
negotiate surface use agreements with qualified surface owners in the tract prior to any mine activity 
taking place. 

Using total tract acres as an indicator of land use in the CIAA, mining operations on the Alton Coal Tract 
would increase the total acreage of land in the CIAA used for mineral extraction by 3,576 acres under the 
Proposed Action, 3,173 acres under Alternative C, and 2,114 acres under Alternative K1. RFFAs would 
result in the use of 5,659 acres of land for mineral extraction–related activities. Coal mining activities on 
the tract under the Proposed Action would result in an 81.2% increase in the acreage of land in the CIAA 
used for mineral extraction. Coal mining activities on the tract under the Alternative C would result in a 
72.0% increase in the acreage of land in the CIAA used for mineral extraction. Coal mining activities on 
the tract under Alternative K1 would result in a 48.0% increase in the acreage of land in the CIAA used 
for mineral extraction. Under each of the action alternatives, the amount of land used for mineral 
extraction across the CIAA (again using overall tract acres as an indicator) would still be relatively low at 
4.7%, 4.2%, and 2.8%, respectively.  

4.19.2.9 LIVESTOCK GRAZING 

The CIAA for livestock grazing is the BLM-KFO (Map 4.6). Potential cumulative impacts on livestock 
grazing operations could occur from a combination of activities and land uses occurring in the CIAA. 
Vegetation treatments and range improvements on lands adjacent to the tract (public and private) would 
increase available forage and water for a wide range of uses, including livestock grazing and rangeland 
health. Surface-disturbing activities, including coal development activities and related construction of 
roads and infrastructure, could be a primary cause of site-specific loss of forage and the spread of noxious 
weeds.  

Past and present actions in the CIAA have resulted in the current conditions for livestock grazing as 
described in Section 3.9. RFFAs in the CIAA could impact up to 75,815 surface acres. Under the 
Proposed Action, the Alton Coal Tract would take up 3,576 acres, which is a 4.7% increase in the total 
acres disturbed in the CIAA over the next 20 years. Alternative C would take up 3,173 acres, which is a 
4.2% increase in the total acres disturbed in the CIAA. Alternative K1 would take up 2,114 acres, which 
is a 2.8% increase in the total acres disturbed in the CIAA.  

The implementation of BLM’s mitigation guidelines, restrictions on surface use, standards for rangeland 
health, vegetation treatments, and monitoring efforts would all provide measures of protection for forage 
resources on federal lands, which would help to reduce overall cumulative impacts on livestock grazing 
operations. 
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4.19.2.10 PALEONTOLOGY 

The CIAA for paleontology is the BLM-KFO (Map 4.6). It is likely that intense hobby fossil collecting 
and other nearby mining activities for burnt shale clinker and septarian concretions would continue 
through the life of the mine under the Proposed Action, Alternative C, or Alternative K1. It is also 
expected that research activities in the Alton Amphitheatre would increase as knowledge of the nearby 
Kaiparowits Basin matures, creating additional demands for undisturbed fossils and outcrops. The mining 
of burnt shale, septarian concretions, or nearby coal resources would contribute to the total loss of fossil 
resources on federal lands, perhaps as much as an additional 40%.  

Across the CIAA, RFFAs would result in approximately 75,815 acres of surface disturbance. However, 
approximately 60,000 acres (79%) of the total surface disturbance would be from vegetation treatments, 
which have less potential for impacting deeply buried fossils than subsurface activities such as mining 
and oil and gas exploration and development. Surface-disturbing activities have the potential to result in 
the destruction of fossils depending on the location of the surface-disturbing activity. On the other hand, 
surface-disturbing activities can also result in the unearthing of fossils and their inclusion in the 
paleontological scientific body of knowledge. Mining operations on the tract under the Proposed Action, 
Alternative C, or Alternative K1 would result in surface disturbance of 1,993, 1,662, and 1,012 acres, 
respectively. This would represent a 2.6%, 2.2%, or 1.3% increase, respectively, in surface disturbance in 
the CIAA.  

4.19.2.11 RECREATION 

The CIAA for recreation is the BLM-KFO and the reasonably foreseeable coal haul transportation route 
(Map 4.6). Cumulative impacts to recreation resources could occur from a combination of land uses and 
permitted actions. These include the conversion of agricultural lands to residential and commercial uses 
and known projects such as the Coal Hollow environmental assessment (which occurs on lands adjacent 
to and including the Alton Coal Tract), the Tropic to Hatch transmission line project, the Lake Powell 
water pipeline project, the Jackson Flat Reservoir project, and the US-89 highway widening project.  

Past and present actions in the CIAA have resulted in the current conditions available for recreation as 
described in Section 3.8. RFFAs in the CIAA could impact up to 75,815 surface acres. Under the 
Proposed Action, the Alton Coal Tract would take up 3,576 acres, which is a 4.7% increase in the total 
acres removed from potential recreation use in the CIAA over the next 20 years. Alternative C would take 
up 3,173 acres, which is a 4.2% increase in the total acres removed from potential recreation use in the 
CIAA. Alternative K1 would take up 2,114 acres, which is a 2.8% increase in the total acres removed 
from potential recreation use in the CIAA.  

This cumulative loss of lands available would impact recreation opportunities by removing lands 
currently available for recreation pursuits. The conversion of undeveloped land to residential, 
commercial, and industrial uses is likely the largest area of impact to recreation resources in the CIAA. 
As removal of minimally developed land available for hunting and dispersed recreation increases, the 
amount of land available for recreation in those types of settings decreases permanently, displacing 
existing recreation use to other available lands. Users would move onto adjacent public lands (BLM-
administered lands and the Dixie National Forest) for hunting and other dispersed recreation opportunities 
(camping, hiking, sightseeing, etc.). This would increase crowding and decrease the recreational 
experiences of displaced and existing users in those remaining areas. 
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4.19.2.12 SOCIOECONOMICS 

The CIAA for socioeconomics is Kane, Garfield, and Iron counties (Map 4.6). Thus, in addition to 
considering the past, present, and reasonably future impacts from the KFO (Kane and Garfield counties), 
the cumulative socioeconomic analysis considers management decisions related to the Cedar City Field 
Office (Iron County) as well. Most of the cumulative impacts to the social and economic conditions of the 
three-county area would be a result of mineral development.  

In Kane County, the Coal Hollow Mine currently in operation adjacent to the tract employs 34 staff at 
coal production levels between 400,000 and 500,000 TPY. This ratio of production level to employment 
equates to 160 mine employees at 2 million tons of production (ACD 2013). According to the Utah 
Geologic Survey, two coal fields exist in Iron County (Harmony and Kolob) (UDNR 2006). However, 
development of these fields is not anticipated in the foreseeable future. Because there is no current or 
reasonably foreseeable coal production or oil and gas development in Iron and Beaver counties, the 
Proposed Action, Alternative C, or Alternative K1 would add a new revenue stream, by indirect 
expenditures, into the local economy. The Proposed Action, Alternative C, or Alternative K1 could 
contribute to revenues from existing and future oil and gas development and exploration in the KFO. The 
KFO estimates that 90 oil and gas wells will be drilled over a 20-year period. An increased contribution 
of mineral-related royalties, taxes, and payments from the successful bidder to the federal, state, and local 
government would be beneficial to current economic conditions at all levels of government. As stated in 
the KFO RMP (BLM 2008b), the Alton coal mine “would provide by far the largest new economic 
stimulus to the [Kane and Garfield counties].” 

Increasing natural resource development in the KFO and potentially in the Cedar City Field Office over the 
next 20 years would likely alter the social character in many of the small central and southern Utah 
communities. In addition to the truck traffic required to move mined coal to market, other production-
related trucks would further degrade the rural, small-town nature of communities near mines, wells, and 
along transportation routes. The alteration of landscapes from semiprimitive/natural to ones characterized 
by coal mining and oil and gas development would be experienced by local residents in the area who enjoy 
and/or depend on the naturalness of the area for their livelihood. Alton, an EJ community, could experience 
further disproportionate adverse impacts from the combined effect of reasonable foreseeable future mining 
on the northern private fee area, the Coal Hollow Mine, and mining in Block NW under the Proposed 
Action (but not Alternatives C or K1). Cumulatively, these changes could also result in adverse impacts to 
recreationists who value primitive recreation and businesses dependent on tourism-related revenue.  

4.19.2.13 SOILS 

The CIAA for soils is the BLM-KFO (Map 4.6). In addition to the 1,993 acres, 1,662 acres, and 1,012 
acres of soil disturbance that would occur under the Proposed Action, Alternative C, and Alternative K1, 
respectively, several other activities would impact soils in the CIAA. The RFFAs in the CIAA would 
disturb 75,815 surface acres (see Table 4.19.1). The Proposed Action would increase surface disturbance 
in the CIAA by 2.6%, Alternative C would increase the total disturbance by 2.2%, and Alternative K1 
would increase surface disturbance by 1.3% in the CIAA.  

Proposed coal mine development on private surface areas adjacent to the Alton Coal Tract would result in 
an additional 802 acres of surface disturbance to soils, potentially contributing to soil erosion and loss of 
soil productivity. Other activities could also contribute to cumulative impacts to soil in the CIAA, 
including OHV and vehicle use, rangeland use, oil and gas development, and other surface uses and 
activities. Under the KFO RMP, the public lands in the CIAA limit OHV use to designated trails and 
roads, and the area is open to oil and gas leasing. All oil and gas development, mining, public lands 
grazing, and other uses of public lands would require permits that would comply with authorizing permit 
stipulations and apply BMPs that would minimize the overall erosion and loss of soil productivity 
resulting from incremental impacts. Thus, the mining of the Alton Coal Tract and adjacent private lands 
would be one of the dominant cumulative impacts to soils in the CIAA. 
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4.19.2.14 TRANSPORTATION 

The CIAA for transportation is the reasonably foreseeable coal haul transportation route (Map 4.7). 
Cumulative impacts to transportation could occur from a combination of land uses and permitted actions. 
Past and present actions have contributed to the existing LOS in the area of analysis. These include the 
use of an existing transportation route (US-89 to SR-20 to I-15 to Iron Springs along U.S. Route 56 for 
transporting coal from the Coal Hollow Mine to market), and tourist traffic associated with improved 
recreational opportunities in the region. Future actions that would contribute to cumulative impacts to 
transportation include expanding US-89, oil and gas development, locatable mineral development, salable 
mineral development, energy corridor development, wind energy development, and water projects.  

The Proposed Action, Alternative C, or Alternative K1 would all cause incremental increases in traffic 
density; however, none would result in substantial decreases to LOS. Under the Proposed Action, the 
Alton Coal Tract would continue to contribute to increased traffic levels on surface roads in the CIAA 
over the next 25 years. Alternative C would contribute increased traffic levels in the CIAA for the next 20 
years. Alternative K1 would contribute increased traffic levels in the CIAA for the next 16 years. The 
expansion of US-89 is expected to improve LOS on portions of the coal haul transportation route and 
would mitigate the incremental increases in traffic density resulting from the Proposed Action, 
Alternative C, or Alternative K1. 

4.19.2.15 VEGETATION 

The CIAA for vegetation is the BLM-KFO (see Map 4.6). Past fire suppression has contributed to 
increasing pinyon-juniper encroachment in the CIAA, as well as a concurrent decrease in aspen and 
ponderosa pine communities. Current fire use and vegetation treatments would generally maintain or 
improve vegetation communities by removing undesired species, increasing species diversity and age 
class, improving vegetation composition and structure, and increasing vegetation cover. Minerals 
development, such as copper and uranium mining, has occurred across this region in the past. The spatial 
layout of oil and gas facilities and access roads also disturbs a large proportion of vegetation when 
considered across the landscape. Each disturbed area increases the opportunity for weed invasions and 
disrupts the spatial continuity of vegetation communities. The combined amount of surface disturbance of 
these past and present actions is detrimental to vegetation resources.  

The overall cumulative impact of activities proposed for all resource decisions on vegetation resources in 
the CIAA includes short-term detrimental impacts and long-term improvements. Major contributors to 
detrimental impacts include continuing or increasing OHV activities throughout most of the area, and 
degradation to vegetation and habitats from mineral development–related activities. However, of the 
estimated 75,815 acres of surface disturbance as a result of RFFAs in the CIAA, approximately 60,000 
acres (or 79% of the total 75,815 acres) are anticipated to be for vegetation treatments intended to create 
desired vegetation communities such as stable sagebrush stands. An additional 4,666 acres of disturbance 
would be a result of wildfire, wildfire use, and prescribed fire. Although impacts related to fire are 
adverse to vegetation in the short term, in the long term, fire results in beneficial impacts to vegetation by 
culling out decadent and decaying plant material and returning vegetation communities to historical fire 
return intervals that promote vegetation community vigor.  

Resource decisions from mining activities on the tract under the Proposed Action or Alternative C would 
combine with other past, present, and RFFAs to produce cumulative impacts to vegetation resources in 
the CIAA. Past and present actions in the CIAA have resulted in the current vegetation conditions as 
described in Section 3.15. The Proposed Action would disturb 1,993 surface acres, a 2.6% increase in 
surface disturbance in the CIAA. Alternative C would disturb 1,662 acres, a 2.2% increase in total CIAA 
surface disturbance. Alternative K1 would disturb 1,012 acres, a 1.3% increase in total CIAA surface 
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disturbance. Surface disturbance associated with consumptive uses such as oil, gas, and other minerals 
development, and forage use by livestock and wildlife species would result in cumulative impacts over a 
larger landscape scale than analyzed in this document.  

Though coal mining activities on the Alton Coal Tract would result in short-term adverse impacts to 
vegetation as described, in the long term, reclamation activities would restore native and suitable non-
native plants to the landscape in arrangements beneficial to the vegetation communities themselves and to 
the wildlife that depend on these communities for habitat.  

4.19.2.16 WATER RESOURCES 

The CIAA for water resources is the BLM-KFO (see Map 4.6). Past and present activities in the CIAA 
that have resulted in the current conditions for water resources as described in Section 3.16 include 
mineral development, transmission projects, road construction, rerouting and improvements, OHV use, 
and grazing. RFFAs that would result in incremental impacts associated with localized erosion and 
sediment loading that could degrade downstream water quality include the northern private coal area, 
construction and development of the Lake Powell pipeline, development of the West-wide Energy 
Corridor, and oil and gas development. RFFAs in the CIAA, which have the potential to impact water 
resources, would impact approximately 75,815 acres. The Proposed Action would increase surface 
disturbance, and could increase adverse impacts to water quality and/or quantity, by 2.6%, Alternative C 
would increase the total disturbance by 2.2%, and Alternative K1 would increase the total disturbance by 
1.3% in the CIAA.  

However, projects occurring on BLM-administered land must comply with BLM-permitted activities and 
would comply with permit stipulations that would minimize soil erosion and degradation of water quality 
and quantity. These permitted activities are not expected to contribute to the overall cumulative impact to 
water quality and quantity from past, present, and reasonably foreseeable actions.  

Several actions identified by the BLM as reasonably foreseeable actions, such as fire use and vegetation 
treatments, would incrementally improve watershed health in the long term, though short-term impacts on 
water quality from these activities would be adverse. 

Pursuant to an Exploration Agreement and Option to Lease between ACD and SITLA, exploration and 
possible underground coal mining operations in Kane County could result in a maximum of 
approximately 1,255 acres of subsidence impacts. The level of subsidence generally depends on the 
thickness of the coal extracted and the thickness of the overburden, as well as other geological factors. 
These mining operations and the resulting subsidence have the potential to impact water resources in the 
area mined, if any water resources are present. At this time, there are not enough details known about 
these potential mining activities to estimate the level of subsidence that would result. Underground 
mining and subsidence on the tract would add approximately 62.1% to the cumulative water resource 
impacts of mining activities associated with mining the SITLA coal. 

The Coal Hollow Mine is adjacent to the tract and is currently in operation. The total acreage of the Coal 
Hollow Mine permit is 424 acres. Mining at the Coal Hollow Mine began in late 2010 and mining 
activities are ongoing as of early 2014.  

The results of water monitoring activities at the Coal Hollow Mine have not indicated unexpected impacts 
to the quality or quantity of water resources surrounding the mine area. Discharge rates in springs and 
streams continue at rates similar to those observed prior to mining. The water quality of groundwaters and 
surface-waters is also generally similar to pre-mining conditions. As anticipated, where the mine pits have 
been excavated, alluvial groundwaters present in the overburden above pit areas have been removed 
together with the overburden as mining has progressed. Similarly, as anticipated, water levels in the Smirl 
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Coal Zone in and near mine pit areas have declined in response to the removal of the coal. Alluvial 
groundwater levels and spring discharge rates near the groundwater production well in Sink Valley 
(which pumps at approximately 50 gpm for mine operational use) remain at levels similar to those 
measured before mining activity began.  

The rates at which groundwater has been intercepted by the mine pits have not been large, averaging less 
than approximately 20 gpm inflow to the mine from all groundwater sources (ACD 2009). Some of the 
groundwater intercepted within the mine pits is used for dust suppression activities. Consequently, 
discharge of water from the Coal Hollow Mine has been infrequent, with no discharges occurring in the 
previous two years (2012–2013). As discussed in Section 4.16.4.1, discharges of water from the Coal 
Hollow Mine have occurred on a few occasions where the total iron or total suspended sediments 
concentrations exceeded the UPDES effluent limitations. However, UPDES discharges of water from the 
mine have been infrequent, and the discharge rates have ranged from 1.3 gpm to 15 gpm. 

It is anticipated that the effects on water resources resulting from future mining at the Coal Hollow Mine 
would be generally similar to those experienced previously at the mine. Similarly, assuming that a future 
coal mine within the tract would be operated in a manner similar to the Coal Hollow Mine, similar 
incremental effects to water resources in the tract area would be anticipated. 

Probable AVFs have been identified along Kanab Creek upstream and downstream of the tract area. A 
probable AVF has also been identified in Sink Valley wash below the tract area. These areas have been 
determined to be probable AVFs based primarily on their relatively flat landforms and the possible 
availability of water in streams for irrigation use (Petersen Hydrologic 2008). No impacts to the water 
supplies of the probable AVFs have occurred from mining operations at the Coal Hollow Mine. Impacts 
to the water supplies of these probable AVFs are not expected from proposed mining activities in the 
tract.  

4.19.2.17 WILDLIFE: GENERAL 

The CIAA for general wildlife species comprises the BLM-KFO (Map 4.6). The current environmental 
condition of the wildlife habitat on the tract is described in Sections 3.17 and 3.18. These conditions have 
occurred as a result of past and present actions in the CIAA. Past and present activities that impact 
wildlife in the CIAA include activities such as mineral development, energy projects (e.g., transmission 
lines), water projects (e.g., pipelines), highway construction and road improvement projects, vegetation 
treatments, OHV use, and range improvements. These activities impact wildlife through the long-term 
removal and short-term degradation of habitat, as well as habitat fragmentation and increased human-
induced disturbances. Present vegetation treatments consist of those associated with the adjacent Coal 
Hollow Mine, as well as 26,996 acres of treatments completed by the BLM in the areas assessed by the 
Upper Kanab Creek Watershed Vegetation Management Project Environmental Assessment (BLM 
2010d) and the South Canyon Vegetation Enhancement Environmental Assessment (BLM 2010c) (see 
Map 3.23). These vegetation treatments consist of removing conifer trees that have encroached upon 
sagebrush habitat. The treatments are detrimental to species that use conifer habitats (e.g., Sharp-shinned 
Hawk, Cooper’s Hawk, and Pinyon Jay). However, these vegetation treatments are beneficial for species 
that use sagebrush habitat for all or part of its lifecycle (e.g., many big game species, Sage Sparrow, Sage 
Thrasher). 

RFFAs that could impact wildlife in the CIAA include ongoing and increasing mineral development, 
ongoing energy projects, road improvement projects, ongoing and increasing OHV use, increased 
vegetation treatments, and increased range improvements, which would have the same nature of impacts 
as described in Section 4.17.4.2. RFFAs in the CIAA, which have the potential to impact wildlife, would 
impact approximately 75,815 acres. Additionally, pursuant to an Exploration Agreement and Option to 
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Lease between ACD and SITLA, exploration and possible underground coal mining operations in Kane 
County could result in a maximum of approximately 1,255 acres of subsidence impacts. The level of 
subsidence generally depends on the thickness of the coal extracted and the thickness of the overburden, 
as well as other geological factors. These mining operations are not likely to affect wildlife directly, but 
may adversely affect wildlife if any water resources that wildlife relies on decrease in volume due to 
subsidence. Additionally, direct or indirect impacts to wildlife and their habitats would occur from 
collapse of surface topography, such as rock walls or cliffs, resulting in a potential loss of nesting or 
roosting habitat. At this time, there are not enough details known about these potential mining activities to 
estimate the level of subsidence that would result. The potential impact on wildlife from underground 
mining and subsidence would generally be small when compared to potential impacts from surface 
mining, but would add incrementally to the cumulative disturbance to wildlife from other mining 
activities in the CIAA. 

The overall cumulative impact of activities proposed for the Alton Coal Tract and surrounding planning 
areas on wildlife includes short-term detrimental impacts and long-term improvements to habitats that are 
degraded from conifer encroachment before mining begins. Surface disturbance associated with oil, gas, 
and other minerals development, and forage use by livestock, would result in cumulative impacts over a 
larger area than is analyzed in this document. The combined surface disturbance of past, present, and 
reasonably foreseeable future development would be detrimental to wildlife due to fragmentation and 
destruction of habitat. Detrimental impacts include ongoing or increasing OHV use, loss and degradation 
of habitat due to mineral development, and disruption of daily and seasonal animal movement and habitat 
use due to increased human presence, increased traffic volume and speeds, and noise and light pollution. 
Each disturbed area increases habitat fragmentation, reduces the connectivity and integrity of habitats, 
and displaces wildlife over the short and long term. The nature of these impacts on wildlife is also 
described in Section 4.17.4.2.  

The Proposed Action would increase total surface disturbance in the CIAA by 2.6% (1,993 acres). 
Alternative C would increase the total surface disturbance by 2.2% (1,662 acres) in the CIAA. Alternative 
K1 would increase the total surface disturbance by 1.3% (1,012 acres) in the CIAA. These increases in 
total surface disturbance also have the potential to adversely impact wildlife in the CIAA in the ways 
described in Section 4.17.4.2.  

Furthermore, the Proposed Action would increase existing traffic rates on the reasonably foreseeable coal 
haul transportation route by 4% (including a 33% increase in heavy truck traffic) for 25 years. Impacts 
due to coal hauling from Alternative C and K1 would be identical to the Proposed Action, except the 
impacts would occur over a 21-year period and 16-year period, respectively. Impacts from coal hauling 
that would contribute cumulatively to past, present, and reasonably foreseeable impacts consist of 
increased potential for mortality due to collisions with vehicles, disruptions in typical wildlife habitat use 
and migratory patterns due to the barrier effect of heavily used roads, increased raptor activity due to 
carrion increasing predation pressures on adjacent prey species, and the population-level impacts resulting 
from these impacts. Transportation impacts are described in greater detail in Section 4.17.5. 

4.19.2.18 WILDLIFE: SPECIAL STATUS SPECIES 

The CIAA for all special status wildlife species except Greater Sage-Grouse consists of the BLM-KFO 
(Map 4.6). The Greater Sage-Grouse CIAA is identical to the Greater Sage-Grouse analysis area, as 
portrayed on Map 3.21. Cumulative impacts on special status wildlife species would be the same as those 
described for other wildlife (Section 4.19.3.17), with the following additions and clarifications. 
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4.19.2.18.1 Utah Prairie Dog 

The Utah prairie dog does not occur in the tract, but occurs along approximately 50 miles (42%) of the 
reasonably foreseeable coal haul transportation route (see Section 3.18.2.2). Past and present activities 
that impact the Utah prairie dog in the CIAA consist of those described for general wildlife in Section 
4.19.2.7. These activities impact Utah prairie dogs through the long-term removal and short-term 
degradation of habitat, as well as habitat fragmentation and increased human-induced disturbances. 
RFFAs consist of those listed in Table 4.19.1, totaling 75,815 acres of disturbance consisting of ongoing 
and increasing mineral development, ongoing energy projects, road improvement projects, ongoing and 
increasing OHV use, increased vegetation treatments, and increased range improvements. The nature of 
impacts on Utah prairie dogs from RFFAs would be similar to that described for past and present 
activities. 

The Proposed Action would increase existing traffic rates on the reasonably foreseeable coal haul 
transportation route by 4% (including a 33% increase in heavy truck traffic) for 25 years. Impacts due to 
coal hauling from Alternative C and K1 would be identical to the Proposed Action, except the impacts 
would occur over a 21-year period and 16-year period, respectively. Increased traffic on the reasonably 
foreseeable coal haul route due to each alternative, coupled with current and reasonably foreseeable levels 
of traffic, would increase levels of mortality currently experienced by Utah prairie dog colonies that occur 
along the roadside. In addition, the effects of road barrier impacts would be amplified, discouraging some 
individuals from crossing the road, leading to higher potential for some colonies to become genetically 
isolated and ultimately lost. Genetic fragmentation and isolation would reduce the health of the entire 
population. 

4.19.2.18.2 Greater Sage-Grouse 

The Greater Sage-Grouse CIAA is the same as the analysis area as defined in Section 3.18.3. The CIAA 
consists of the geographical boundary surrounding the Panguitch sage-grouse population. The current 
environmental condition of the sage-grouse habitat on the tract is described in Section 3.18.3. These 
conditions have occurred as a result of past and present actions in the CIAA. In addition to the actions 
listed for general wildlife, quantifiable past and present activities that impact sage-grouse in the CIAA 
stem primarily from vegetation treatments and mining activities. Past and present vegetation treatments 
consist of those associated with the adjacent Coal Hollow Mine as well as 26,996 acres of treatments 
completed by the BLM in the areas assessed by the Upper Kanab Creek Watershed Vegetation 
Management Project Environmental Assessment (BLM 2010d) and the South Canyon Vegetation 
Enhancement Environmental Assessment (BLM 2010c) (see Map 3.23), all of which are described in 
detail in Section 3.18.3.4.2. These vegetation treatments consist of removing conifer trees that have 
encroached on sagebrush habitat. This type of vegetation treatment is generally thought to provide a 
timely and effective increase of available habitat for local sage-grouse (Baruch-Mordo et al. 2013; 
Commons et al. 1999), and this available habitat has been observed to be used by grouse in the Alton–
Sink Valley during the year following treatment (Frey 2008, 2010; Frey et al. 2013). In general, these 
vegetation treatments have improved grouse habitat and connectivity between populations in the CIAA. 

An additional present action impacting grouse in the CIAA is the ongoing coal mining on the Coal 
Hollow parcel, as described in Section 3.18.3.4.3. It is possible that the local sage-grouse have adapted 
and become habituated to mining activities, because there have been repeated observations of grouse 
close to mining equipment. However, exact impacts on the grouse remain unclear due to the potential for 
a time-lag effect on grouse behavior (Harju et al. 2010). 
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Of the estimated 75,815 acres of surface disturbance from RFFAs in the CIAA, approximately 60,000 
acres (or 79% of the total 75,815 acres) are anticipated to undergo additional vegetation treatments similar 
to those described above. These treatments would further increase habitat availability and connectivity for 
the Panguitch sage-grouse population. The remaining 15,815 acres of RFFAs consist of actions that 
would contribute to habitat destruction, disturbance, and fragmentation for the sage-grouse population, 
the nature of which is described in Section 4.18.2.4.2. 

Under the Proposed Action, approximately 1,992 acres of occupied sage-grouse habitat would undergo 
surface-disturbing activities over the life of the mine (51% of the tract, 0.7% of the CIAA). Impacts to 
grouse from mining activities are described in detail in Section 4.18.2.4.2. The design features described 
in that section would apply to all alternatives. These design features would require pre-mining vegetation 
treatment, reclamation, and on- and off-tract mitigation measures to be carried out. Off-tract mitigation 
would require that vegetation treatment projects are completed that create sage-grouse habitat at a rate of 
4 acres of treated habitat for every 1 acre disturbed. These treatments must be completed no more than 
one year after the corresponding on-tract surface disturbance occurs. The complete list of design features 
ensures compliance with the IM 2012-043 requirement to “cumulatively maintain and enhance Greater 
Sage-Grouse habitat” by instituting requirements centered on maintaining and creating sage-grouse 
habitat in the CIAA. The anticipated results from the combined pre-mining vegetation treatment, 
reclamation, and mitigation actions are based on observations from previously conducted telemetry 
observations, reclamation projects, and vegetation treatments in the KFO, and are described in detail in 
Section 4.18.2.1.2.1.  

Although 1,992 acres of surface disturbance would occur under the Proposed Action, the required design 
feature for off-site vegetation treatments at a 4:1 ratio coupled with the required timing of treatment 
completion (no more than one year after the corresponding disturbance) and the high probability that 
grouse would use treated habitat would off-set the surface disturbances in the short term. The required 
tract reclamation measures would off-set long-term impacts by requiring that the tract is restored to 
functioning sage-grouse habitat. Because the habitat of the tract is currently experiencing a high degree of 
conifer encroachment, tract reclamation would increase the quality of available sage-grouse habitat in the 
CIAA in the long term and ultimately have a beneficial effect on sage-grouse. 

Alternatives C and K1 would contribute an additional 1,661 acres (0.6% of the CIAA) and 1,012 acres 
(0.4% of the CIAA), respectively, of surface disturbance to the past, present, and RFFAs in the CIAA. 
The required design features described in Section 4.18.2.4.2 would apply to all alternatives. The short- 
and long-term impacts from pre-mining vegetation treatment, reclamation standards, and on- and off- 
tract mitigation would be the same under all alternatives except that due to the tract size and 
corresponding amount of surface disturbance, more vegetation treatments would be required under the 
Proposed Action than under Alternatives C and K1, as displayed in Table 4.19.15. 

Table 4.19.15. Required Acres of Mitigation Vegetation Treatments Based on 4:1 Mitigation Ratio 
Requirement by Alternative  

 Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 

Alternative C (Reduced Tract 
Acreage and Seasonal 

Restrictions) 

Alternative K1 
(Reduced Tract 

Acreage) 

Occupied habitat 0 7,258.0 6,051.6 3,656.4 

Note: Data from this table are based on acres of direct disturbance by alternative, as displayed in Table 1.1.1. 
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Compliance with these requirements would ensure there would be no net loss of habitat for Greater Sage-
Grouse, and would lead to a cumulative net increase of available habitat for the population as a whole in 
both the short and long term. Many of the locations that would be enhanced, reclaimed, and treated may 
not otherwise be completed without the funding made available by mining activities. In the long term, the 
enhanced habitats of the tract, mined areas reclaimed to sagebrush, and increased availability of habitat 
population-wide would further BLM’s objectives of maintaining and enhancing habitat for Greater Sage-
Grouse, and would thereby aid in the stabilization or increase of the Panguitch population. The ability to 
increase habitat availability and connectivity between breeding groups would increase the health and 
resiliency of the group breeding near the tract, as well as increase the capacity for the population as a 
whole to increase. 
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CHAPTER 5. CONSULTATION AND COORDINATION 
CEQ regulations implementing NEPA require that federal agencies provide meaningful opportunities for 
the public and stakeholders to provide input and to identify their concerns during an EIS process. Federal 
laws such as the ESA, the CWA, and the NHPA mandate public involvement and consultation with 
agencies or federally recognized tribal governments.  

This chapter documents the specific consultation and coordination efforts undertaken by the BLM 
throughout the entire process of developing this SDEIS. It also includes a list of agencies and individuals 
on the document distribution list. 

5.1 Public Notice and Involvement 
5.1.1 Notice of Intent and Public Scoping 
The public scoping process was initiated on November 28, 2006, when the BLM published an NOI to 
prepare an EIS to offer the Alton Coal Tract for competitive leasing. Public scoping meetings were 
advertised in a variety of formats, at least two weeks prior to their scheduled dates (Table 5.1.1). In each 
format, the advertisements provided logistics, explained the purpose of the public meetings, gave the 
schedule for the public comment (scoping) period, outlined additional ways to comment, and provided 
methods of obtaining additional information. 

Table 5.1.1. Meeting Advertisement Locations 

Publicity Item Venue 

NOI Federal Register 

Fliers/Posters Posted in the following communities in the given locations two weeks before the scheduled meetings: 

Cedar City 
• Festival Hall Convention Center
• Library
• Walmart

Kanab 
• Post office
• Library
• County offices
• BLM-KFO
• Grand Staircase-Escalante

National Monument headquarters
• Grand Staircase-Escalante

National Monument visitors’
center in Kanab

Mt. Carmel 
• Thunderbird Inn/Restaurant
• Kane County Mobile Library

Orderville 
• Post office
• Grocery store

Glendale 
• Post office

Hatch 
• Restaurant/resort

Panguitch 
• Ace Hardware
• Chevron station
• City Hall
• County Courthouse
• County Clerk
• Conoco station
• Dixie National Forest Ranger Station
• Garfield Memorial Healthcare

Foundation Thrift Shop
• Ice cream parlor
• Library
• Main Street Market
• NAPA auto parts store
• Post office
• Sinclair Station
• State liquor store
• Cowboy Corner
• C Stop Pizza
• Country Corner I
• Ice cream shop

Press Release Newspaper 
• Deseret News
• Garfield County Insider
• Salt Lake Tribune
• Southern Utah News
• Spectrum

Television 
• KSL-TV Channel 5
• KUTV Channel 2
• KTVX Channel 4
• KSTU Channel 13

Radio 
• KXAZ 93.3 FM
• KPGE 1340 AM
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Five public scoping meetings were held at various locations and dates (Table 5.1.2). Each meeting was 
conducted in an open-house format, with BLM and ACD personnel present to answer questions and 
provide information. Other resources available at the public scoping meetings included informational 
display boards, one video explaining the conceptual mining and reclamation sequence, one video 
explaining a potential transportation route including truck details, and comment forms on which to submit 
comments at the meetings. Informational display boards and comment forms are available in the Alton 
Coal Tract LBA EIS Public Scoping Report (SWCA 2007a) prepared following completion of the scoping 
process. Copies of the videos are available at the BLM-KFO. The 90-day scoping period closed on 
February 26, 2007.  

Table 5.1.2. Public Scoping Meeting Dates, Times, and Locations 

Date Time City Address 

January 30, 2007 5:00–8:00 p.m. Alton Alton Town Hall 
11 South 100 West, Alton, Utah 84710 

January 31, 2007 5:00–8:00 p.m. Kanab Kanab City Library 
374 North Main Street, Kanab, Utah 84741 

February 1, 2007 5:00–8:00 p.m. Panguitch Triple C Arena 
50 East 900 North, Panguitch, Utah 84759 

February 6, 2007 5:00–8:00 p.m. Cedar City Cedar City Library 
303 North 100 East, Cedar City, Utah 84720 

February 7, 2007 5:00–8:00 p.m. Salt Lake City Salt Lake City Public Library 
210 East 400 South, Salt Lake City, Utah 84111 

Opportunities for public comment during the public scoping period consisted of the following: 
• Public scoping meeting attendees could write comments on pre-addressed comment forms and

submit them at the meeting (or mail at a later date). 
• Emails could be sent to a dedicated email address: UT_Kanab_Altoncoal@blm.gov (please note

that a new email address is being used for comments on the SDEIS: 
blm_ut_kn_altoncoal@blm.gov).  

• Public letters could be mailed to BLM-KFO, Attention: Keith Rigtrup, 318 North 100 East,
Kanab, Utah 84741 (please note that the Kanab Field Office’s new address is 669 South Highway 
89A, Kanab, Utah, 84741).  

• Public letters could be faxed to Keith Rigtrup at (435) 644-4620.

At the end of the public scoping period, 7,788 responses were received. The bulk of these (7,352) were form 
letters received by email. The remainder were unique emails (167), email form letters with additional text 
(178), and letters received by mail, fax, or at scoping meetings (91). For a complete listing of responses 
received and descriptions of the scoping comment analysis process and scoping comments received, a copy of 
the Alton Coal Tract LBA EIS Public Scoping Report (SWCA 2007a) is available at the BLM-KFO and the 
BLM Utah State Office. 
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5.1.2 Notice of Availability and Public Comment Process on the Draft 
Environmental Impact Statement 

Concurrent with publication and release of the DEIS, the EPA and BLM each published an NOA for the DEIS 
in the Federal Register on Friday, November 4, 2011 (Federal Register 76: 68501-68502). Public meetings 
were advertised in a variety of formats prior to their scheduled dates (Table 5.1.3). This NOA also included 
a notice of public hearing on the maximum economic recovery and fair market value associated with the 
proposed lease sale pursuant to 43 CFR 3425.4. This public hearing was held at the Festival Hall Convention 
Center public meeting in Cedar City, Utah, on December 6, 2011.  

Table 5.1.3. Draft Environmental Impact Statement Public Meeting Advertisement Locations 

Publicity Item Venue 

NOA Federal Register 

Fliers/Posters Posted in the following communities in the given locations two weeks before the scheduled meetings: 

Alton 
• Alton Town Hall

Cedar City 
• Post office
• Library
• Walmart

Kanab 
• Post office
• Library
• BLM-KFO
• Grand Staircase-Escalante

National Monument
headquarters

• Grand Staircase-Escalante
National Monument visitors’
center in Kanab

• Honey's Marketplace
• Glazier's Marketplace
• Kanab Sinclair

Mt. Carmel 
• Mt. Carmel Junction Subway

Orderville 
• Post office
• Grocery store  (Terry's Food

and Drug)
Glendale 
• Post office

Hatch 
• Post office

Hwy 89/SR 14 
• Tod's Country Store

Panguitch 
• City Hall
• Library
• Owen's Travel Center
• Orton's Farm Center
• Main Street Market
• Silver Eagle Fuel Station Post

office
• KB Express
• Cowboy store

Press Release Newspaper 
• Deseret News
• Salt Lake Tribune
• Adventure Journal
• Yahoo News/Associated

Press

Television 
• KCSG TV

Radio 
• KCPW Public Radio 88.3 FM

and 105.3 FM 
• KUER 90.1 FM

Five public meetings on the DEIS, including the public hearing on the maximum economic recovery and 
fair market value associated with the proposed lease sale, were held at various locations and dates (Table 
5.1.4). The details of the public hearing were transcribed. Each meeting was conducted in an open-house 
format, with BLM personnel present to answer questions and provide information. Other resources 
available at the public meetings on the DEIS included 21 informational display boards used to help 
explain the NEPA process and describe the impacts of the Proposed Action in more detail. Handouts of 
these posters were also available for the public to review. Attendees were provided 1) comment forms on 
which to submit comments at the meetings, and 2) advice, based on BLM NEPA Handbook guidance, on 
how to comment effectively on an EIS document. Hard copies and CDs of the DEIS were available for 
review during the meeting and available to attendees upon request. 
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The original comment period on the DEIS of 60 days from NOA issuance was extended to 85 days due to 
public requests to extend the comment period. The comment period on the DEIS started November 4, 
2011, and ended January 27, 2012.  

Table 5.1.4. Draft Environmental Impact Statement Public Meeting Dates, Times, and Locations 

Date Time City Address 

November 29, 2011 6:00–8:00 p.m. Alton Alton Town Hall 
11 South 100 West, Alton, Utah 84710 

November 30, 2011 6:00–8:00 p.m. Kanab Kanab City Library 
374 North Main Street, Kanab, Utah 84741 

December 1, 2011 6:00–8:00 p.m. Panguitch Panguitch City Hall and Library  
25 South 200 East, Panguitch, Utah 84759 

December 6, 2011 
Included public hearing 

6:00–8:00 p.m. Cedar City Festival Hall Convention Center  
96 North Main, Cedar City, Utah 84720 

December 7, 2011 6:00–8:00 p.m. Salt Lake City Salt Lake City Public Library 
210 East 400 South, Salt Lake City, Utah 84111 

Opportunities for public comment during the public comment period consisted of the following: 

• Public meeting attendees could write comments on pre-addressed comment forms and submit
them at the meeting (or mail at a later date).

• Emails could be sent to a dedicated email address: UT_Kanab_Altoncoal@blm.gov (please note 
that a new email address is being used for comments on the SDEIS:
blm_ut_kn_altoncoal@blm.gov).

• Pubic letters could be mailed to BLM-KFO, Attention: Keith Rigtrup, 318 North 100 East,
Kanab, Utah 84741 (please note that the Kanab Field Office’s new address is 669 South Highway
89A, Kanab, Utah, 84741).

• Public letters could be faxed to Keith Rigtrup at (435) 644-4620.

5.1.2.1 SUMMARY OF PUBLIC COMMENT ON THE DRAFT ENVIRONMENTAL 
IMPACT STATEMENT 

During the 85-day comment period, the KFO received 154,194 comment submittals on the DEIS. The bulk of 
these (144,146) were form letters (seven types). The BLM received a total of 933 unique (nonform) submittals, 
and 9,115 form letters that had additional unique text. Submittals were received by email, mail, facsimile, or by 
written comment at public meetings. Submittals were also received by transcript during the public hearing that 
took place on December 6, 2011, in Cedar City (see Section 5.1.2).  

In all, the 154,194 submittals received resulted in 15,053 comments. Approximately half of the comments 
(7,145) indicated general opposition to the lease, whereas 130 indicated general support of the lease. Of 
the 7,145 comments in general opposition to the lease, over half (4,391 or 61%) indicated that their 
opposition was primarily due to the proposed tract’s proximity to Bryce Canyon National Park.  
Approximately 3,300 comments received (22%) were out of the scope of the decision to be made by the BLM, 
primarily because many of these comments cited the need for renewable energy development on public land 
rather than further fossil fuel resource extraction.  

Substantive and non-substantive comments received by the BLM on various topics focused on either resource 
concerns or the BLM’s decision process. See Table 5.1.5 for a full count of comments (substantive and non-
substantive) received on the DEIS by subject category.   
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Table 5.1.5. Comments Received on the Draft Environmental Impact Statement by Subject Category 

Subject Category Number of Comments Subject Category Number of Comments 

Socioeconomics 925 Visual resources 45 

Air resources 696 Proposed Action 36 

Multiple resources 607 Public involvement 33 

Bryce Canyon/national parks 382 Effects analysis 31 

Water resources 256 Noise 22 

Decision process 246 Land use and access 16 

Public health and safety 218 Soils 15 

Transportation 170 Geology and minerals 13 

Special status species 163 Aesthetic resources 11 

Cultural resources 96 Paleontology 11 

Wildlife 95 Natural resources 5 

Alternatives 84 Hazardous materials 3 

Night sky 74 Livestock grazing 3 

Purpose and need 70 Fire management 2 

Vegetation 65 Special designations 1 

Recreation 50 Miscellaneous* 10,609 

* Miscellaneous comments include comments in support or opposition to the lease and comments out of the scope of the decisions to be made by 
the BLM. 

All substantive public comments received on the DEIS were considered in the development of the SDEIS; 
however, a full listing of comments and responses will not be provided until the FEIS is released to the public. 

The BLM’s original intent was that an FEIS would be prepared following the public comment and response 
period on the DEIS, in which all responses to comments on the DEIS would be published in table format. 
However, because of the nature of comments received on the DEIS, the BLM made the decision to issue a 
detailed SDEIS (which includes a 60-day public comment period) followed by an FEIS. As a result, the BLM 
has addressed the substantive comments received on the DEIS in the text, content, and analyses presented in 
this SDEIS, but will only provide DEIS and SDEIS responses to comments in the FEIS.  

5.1.3 Notice of Availability and Public Comment Process on the 
Supplemental Draft Environmental Impact Statement 

Concurrent with publication and release of the SDEIS, the EPA and BLM each publish an NOA for the SDEIS 
in the Federal Register. The BLM NOA would typically also include a notice of public hearing on the 
maximum economic recovery and fair market value associated with the proposed lease sale pursuant to 43 
CFR 3425.4; however, the BLM fulfilled its obligation to do so as part of the DEIS public involvement 
process (see Section 5.1.2). Public meetings on the SDEIS are scheduled to take place in the same locations as 
those that occurred for the DEIS: Alton, Kanab, Panguitch, Cedar City, and Salt Lake City, Utah. The 
comment period on the SDEIS will be 60 days from the NOA publication date. 

Parties on the distribution lists for the DEIS and those who requested copies of the FEIS have been sent 
copies of the SDEIS and will be sent copies of the FEIS when it is completed. Also, the EPA and BLM 
will each publish an NOA for the FEIS. After a 30-day availability period, the BLM will make a decision 
to hold or not to hold a competitive lease sale for the federal coal in the tract, and a ROD for the tract will 
be issued. If the decision is to hold a competitive lease sale, the BLM will also decide what lease 
stipulations to attach to the lease. Copies of the ROD will be mailed to parties on the mailing list and 
others who commented during the NEPA process. There will be a 30-day appeal period after the ROD is 
signed but before the ROD is implemented. 
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5.2 Coordination and Consultation 
5.2.1 Cooperating Agency Involvement 
In fall 2006, the BLM invited the OSM to participate in the EIS process as a cooperating agency. Following 
the scoping process, cooperating agency status was also extended to the State of Utah (including its 
agencies). After publication of the DEIS, the following entities were added as formal cooperating agencies 
for the EIS process pursuant to NEPA: EPA, NPS (Bryce Canyon National Park), and Kane County. The 
offer of cooperating agency status was extended to USFWS, USACE, and Garfield County, but no formal 
responses were received by the BLM to confirm acceptance. Although not formal cooperators, the USFWS, 
USACE, and Garfield County have had the opportunity to participate in stakeholder and working group 
processes as well as to review the analysis in the administrative draft version of this EIS prior to public 
release (in addition to the ability to provide scoping comments and public comments on the DEIS and 
SDEIS during their respective public comment periods). All cooperating agencies have also been 
encouraged to participate in the aforementioned processes and reviews.  

5.2.2 Section 106 and Government-to-government Consultations 
The BLM is engaged in Section 106 and formal government-to-government consultation with several 
parties with interest in the tract and has prepared a PA for the Alton Coal Tract LBA as required by 
NHPA Section 106 regulations in 36 CFR 800.14.  

Section 106 of the NHPA requires that federal agencies consider the effects of their actions on cultural 
resources, following regulation in 36 CFR 800.  Under these regulations, consultation for effects to historic 
properties is required. Historic properties under the NHPA are properties that are included in the NRHP or 
that meet the criteria for the NRHP. Section 106 of the NHPA requires that a federal agency, upon 
determining that activities under its control could affect historic properties, consult with the Advisory 
Council on Historic Preservation, the appropriate SHPO officer and/or tribal historic preservation officer, 
and with consulting parties as defined by 36 CFR 800.2. Under NEPA, any impacts to tribal, cultural, or 
other treaty resources must be analyzed and mitigated.  

5.2.2.1 SECTION 106 CONSULTATION 

The BLM initiated Section 106 consultation regarding archaeological sites located within the tract with 
the SHPO in 2007 by email correspondence and telephone communication. An inventory report (Report 
U-05-1568-b, p) for private and BLM lands was provided to SHPO on July 11, 2007. SHPO’s reply on 
August 29, 2007, (by email) began the consultation process regarding the eligibility of sites for the 
NRHP. Report U-07-BL-0969-b, a BLM cultural resources inventory report covering additional BLM 
lands, was provided to SHPO on September 25, 2007. Following consultation with SHPO and a field 
meeting on October 23, 2007, concurrence on site eligibility was provided by email on November 16, 
2007. The final version of Report U-05-MQ-1568b.p. with all site eligibility determinations agreed upon 
by the BLM and SHPO was provided on January 9, 2008. A separate cultural resources inventory and 
report (Report U-05-MQ-0346-p), related only to the Coal Hollow Mine, was completed and submitted to 
SHPO on March 10, 2006. The BLM reviewed this report but otherwise had no involvement in its 
production or submittal to SHPO, because no BLM-managed surface or sub-surface is present in this area. 
The BLM has no record of the SHPO’s reply to this report. An additional private land report (Report U-
08-MQ-0539) was provided to SHPO that also does not apply to the BLM action, and there is no BLM 
record of the SHPO’s reply in this case either.  

The Class III cultural resource surveys that were conducted on the tract resulted in the documentation of 
113 cultural resources, consisting of five historic sites, six multicomponent prehistoric/historic sites, and 
102 prehistoric sites. Of these, 92 have been determined to be eligible for the NRHP.  
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The BLM understands that the Coal Hollow Mine and the Alton Coal Tract leasing processes are related 
activities (though not connected actions under NEPA), and because they are related, the BLM began to 
develop a combined CRMP. This proposed CRMP was briefly outlined in the DEIS. The draft CRMP, 
however, did not adequately address historic property types other than archaeological sites, was 
geographically limited to only the tract, and did not fully involve consulting parties as required by 36 
CFR 800. Accordingly, the BLM and OSM, in consultation with SHPO, decided to develop a PA 
pursuant to 36 CFR 800.14 that would provide for a comprehensive consideration of possible effects to 
historic properties. 

The process to develop this PA was initiated in a meeting between the BLM, OSM, and SHPO on 
December 8, 2011. At that meeting, the BLM, in consultation with SHPO, developed a plan to involve the 
public and identified potential consulting parties. Potentially interested consulting parties were contacted 
by a letter dated March 6, 2012, and were invited to participate in the development of a PA. Meetings 
with consulting parties were held on March 22, 2012, May 16, 2012, October 4, 2012, December 13, 
2012, and February 21, 2013, to discuss details of the PA. 

The PA developed for the Alton Coal Tract LBA 
• requires ongoing consultation with Indian tribes;
• defines the APE and provides processes for identification of historic properties;
• details reporting requirements and report review periods for historic property inventories and

mitigation reports;
• specifies that a HPTP be developed that addresses adverse effects to historic properties and that

provides measures to avoid, minimize, or mitigate those effects; and
• provides for ongoing involvement of consulting parties.

5.2.2.2 GOVERNMENT-TO-GOVERNMENT CONSULTATION 

In August 2005, the BLM sent tribal consultation letters to the tribes list in Table 5.2.1. Of these, the 
Hopi, Zuni, and Paiute Indian Tribe of Utah have responded in writing to date. They requested copies of 
the cultural resources survey reports and indicated that they will continue formal consultation if any 
prehistoric cultural resources would be adversely affected by mining on the tract. As part of the 
government-to-government consultation process, the BLM also conducted a field visit with the Kaibab 
Band of Paiute Indians. Additionally, tribes were invited to participate as consulting parties in 
development of the PA by letter dated March 6, 2012, though none elected to participate.  

Table 5.2.1. Tribes Receiving Tribal Consultation Letters 

Cedar Band of Paiutes Navajo Nation – Cameron Chapter Navajo Nation – Olijato Chapter 

Hopi Tribe Navajo Nation – Coalmine Canyon Chapter Navajo Nation – Tuba City Chapter 

Indian Peak Band of Paiutes Navajo Nation – Coppermine Chapter Navajo Nation – Window Rock, AZ 

Kaibab-Paiute Tribe Navajo Nation – Historic Preservation Department Paiute Tribes of Utah 

Kanosh Band of Paiutes Navajo Nation – Kaibeto Chapter Pueblo of Zuni 

Koosharem Band of Paiutes Navajo Nation – Lechee Chapter San Juan Southern Paiute 

Navajo Nation – Bodaway/Gap Chapter Navajo Nation – Navajo Mountain Chapter Shivwits Band of Paiutes 

Ute Cultural Rights and Preservation – – 
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5.2.3 U.S. Fish and Wildlife Service Section 7 Consultation 
Section 7 of the ESA requires federal agencies to ensure that their actions do not jeopardize the continued 
existence of threatened or endangered species or result in the destruction of their designated critical 
habitat. It also requires consultation with the USFWS in making that determination.   

The BLM has initiated consultation with the USFWS by informal email correspondence and 
teleconference meetings. The BLM obtained from the Utah Ecological Services Field Office of the 
USFWS a list of endangered or threatened species (or species proposed for listing) that may occur on the 
tract or that may be affected by mining on the tract. The BLM is currently preparing a biological 
assessment to determine if the development and/or operation of the tract would have any effects on those 
species. Additional information with respect to the evaluation of potential impacts to endangered or 
threatened species is contained in Appendix I. 

5.2.4 U.S. Army Corps of Engineers 
The USACE contacted the BLM in September 2009 to express their interest in the Alton Coal Tract LBA. 
The USACE was invited to participate in bi-weekly teleconferences with the BLM and cooperating 
agencies. Following publication of the DEIS, the USACE was invited by the BLM to be a formal 
cooperator, but USACE did not accept the invitation. In response to the BLM’s invitation to participate as 
a consulting party in the development of the PA described above, the USACE provided the following 
response in writing: 

In response to your March 6, 2012 invitation to participate as a consulting party under 
Section 106 of the National Historic Preservation Act, and the possible future applicant 
request for Department of the Army (DA) authorization, for unavoidable discharges of 
dredged or fill material into waters of the United States at Alton Coal Tract, we hereby 
designate Bureau of Land Management as the lead federal agency to act on our behalf for 
purposes of compliance with the Section 7 of the Endangered Species Act and Section 106 of 
the National Historic Preservation Act (NHPA). (USACE 2012c) 

A third-party contractor, Frontier Corporation, conducted wetland delineation and waters of the U.S. 
fieldwork and data analysis for the approximately 3,580-acre tract, and as a result produced a wetland and 
stream channel delineation report (see Appendix I). The USACE issued a preliminary JD concurring with 
the results of the delineation report (amount and location of wetlands and/or other water bodies on the 
site) on November 6, 2012. As per CWA Section 404 consultation, the preliminary determination was 
conducted to identify the potential limits of wetlands and other water bodies that may be subject to 
USACE's jurisdiction. 

5.2.5 Air Resources Stakeholder Group  
In November 2008, the BLM created an Air Resource Stakeholder Group. This group comprised 
participants from the EPA, OSM, State of Utah (DOGM, State Attorney General’s Office, Public Lands 
Policy Coordination Office, and Division of Air Quality), NPS, ACD (including its contractors), and the 
BLM. Third-party contractor representatives also participated in the stakeholder group as the analysis 
team. This stakeholder group provided input to the development of the air resources analysis protocol that 
was used as the basis for the emissions inventory and the analysis of potential air resources impacts in the 
DEIS. Section 4.3 of the DEIS contains the results of the analysis, whereas the technical support 
document, which provides additional details on methodologies and results, can be found in Appendix K 
of the DEIS.  

5-8 



Alton Coal Tract LBA Supplemental Draft EIS Chapter 5. Consultation and Coordination 
5.2 Coordination and Consultation

The Air Resources Stakeholder Group was reinitiated following publication of the DEIS to determine 
which changes should be made to the air resources modeling, analysis, and approach in the SDEIS to 
adequately address public and agency comments on the DEIS. The stakeholder group comprised 
participants from the BLM, EPA, OSM, State of Utah (DOGM, State Attorney General’s Office, Public 
Lands Policy Coordination Office, and Division of Air Quality), NPS (Bryce Canyon and Zion National 
Parks, Air Resources Division), USACE, ACD (including its contractors), and third-party contractor 
representatives. From December 2012 through June 2013, the stakeholder group worked on a revised 
approach for the technical report and SDEIS, mitigation measures, and monitoring plans. Modifications to 
the air resources analysis are detailed in Section 3.3 and 4.3 and in the Supplement to Air Resources 
Impact Assessment Technical Report for the Alton Coal Lease by Application, found in Appendix K.  
Project design features, the adaptive management strategy (including monitoring), and potential 
mitigation measures can be found in Sections 4.3.1, 4.3.1.1, and 4.3.5 respectively. Section 5.4 provides a 
full listing of participants and contributors to the Air Resources Stakeholder Group. 

5.2.6 Night Sky Impact Assessment and Mitigation Working Group 
In September 2008, the BLM engaged the NPS Night Sky Program Manager, Chad Moore, to assist with 
the impact analysis for night sky. A night sky analysis contractor, Dark Sky Partners (an LLC-based in 
Arizona), was also engaged in this process as a subconsultant to the BLM’s third-party contractor 
(SWCA). Together, the BLM, NPS, ACD, Dark Sky Partners, and SWCA agreed on the impact analysis 
approach for the DEIS, including observation points and model inputs. The impact analysis for the DEIS 
was evaluated by NPS, and the results are detailed in Section 4.2 and Appendix J of the SDEIS.  

In May 2012, the BLM reconvened a Night Sky Working Group comprising the BLM, NPS, Dark Sky 
Partners, Kane County, and SWCA to address comments on the Alton Coal Tract LBA DEIS and to 
address issues requiring agency coordination in regard to impacts to dark skies. In response to comments 
on the DEIS, the primary objectives of the group were to update the modeling and technical analyses and 
approach and update the technical report for publication in the SDEIS. The updated technical report was 
completed in early 2014 (see Appendix J). In addition, as a result of discussions and addressing 
comments, the group produced a mitigation memorandum outlining strategies for avoiding and reducing 
impacts, where possible, to the region’s dark skies as a result of leasing and mining the Alton Coal Tract. 
The results of this memorandum are reflected in the mitigation strategies presented in Section 4.2.5 of the 
SDEIS. See Section 5.4 for a list of working group participants. 

5.2.7 Greater Sage-grouse Mitigation Planning Working Group 
A large number of comments were received on the DEIS concerning potential impacts to the Greater Sage-
grouse as a result of leasing and mining the tract. The BLM decided to address public and agency concerns 
regarding sage-grouse by a formal working group process that began in April 2012. The working group was 
directed to produce a plan describing a strategy for avoiding and reducing impacts, where possible, to the 
sage-grouse populations potentially affected by leasing and mining the Alton Coal Tract. A formal sage-
grouse mitigation plan was developed for inclusion in the SDEIS (see Appendix E). Updates to the SDEIS 
sage-grouse analysis were also made as a result of the working group process, and can be found in Section 
3.18 and 4.18. See Section 5.4 for a list of working group participants and contributors to the plan. 

5.2.8 Noise Modeling Working Group 
Following publication of the DEIS, a working group was established to address and respond to comments 
received on the DEIS regarding concern for noise-related resource impacts as a result of leasing and 
mining the tract. The purpose of the working group was to establish a modeling approach and protocol, to 
model potential changes in ambient noise conditions as a result of leasing and mining the tract, and to 
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produce a technical report for inclusion in the SDEIS (see Appendix L). The working group included 
participants from the BLM, NPS, USFWS, Kane County, and SWCA.  See Section 5.4 below for a full 
list of participants. 

5.2.9 Socioeconomics and Environmental Justice Working Group 
A working group was established to address the EPA’s comments on revising the socioeconomic analysis 
to properly characterize impacts to potential EJ communities as a result of leasing and mining the tract. 
The working group included participants from the BLM, EPA, and SWCA to address the EPA’s 
comments on the DEIS by establishing an approach and protocol for identifying potential EJ communities 
by using the most current census data (at the time of publication of the DEIS, 2010 Census Data had just 
been released and were only partially processed for local government and census boundary units). The 
EPA and BLM agreed on an appropriate data source as well as the analysis approach, which is reflected 
in Section 3.12 and 4.12. See Section 5.4 below for a full list of participants. 

5.2.10 Water Resources Working Group 
In April 2013, a working group was formed to address and respond to comments on the DEIS related to 
water resources impacts as a result of leasing and mining the tract. This working group included 
participants from the BLM, DOGM, and third-party contractor representatives (SWCA and Erik 
Petersen). The group, which comprised individuals with special knowledge of hydrology and 
hydrogeology in general and related specifically to the tract, worked to appropriately update the analysis 
to address comments on the DEIS (see Section 3.16 and 4.16). See Section 5.4 below for a full list of 
participants. 

5.3 Department of Justice Consultation 
If the BLM decision is to hold a competitive lease sale for the federal coal in the tract after the 
competitive coal lease sale but prior to issuance of a lease, the BLM will solicit the opinion of the DOJ on 
whether the planned lease issuance creates a situation inconsistent with federal anti-trust laws. The DOJ is 
allowed 30 days to make this determination. If the DOJ has not responded in writing within the 30-day 
period, the BLM can proceed with issuance of the lease. 

5.4 List of Preparers, Reviewers, and Contributors 
This EIS was prepared by SWCA, a third-party contractor, under the direction of the BLM. 
Representatives from cooperating and contributing agencies also prepared, reviewed, and contributed to 
the EIS. Table 5.4.1 provides a list of cooperators, contributors, and reviewers from federal, state, and 
local agencies. Table 5.4.2 provides a list of BLM personnel who prepared, reviewed, and contributed to 
this EIS. Table 5.4.3 provides a list of the third-party contractor personnel, including subcontractors, who 
prepared, reviewed, and contributed to this EIS. Table 5.4.4 provides a list of other contractors who 
conducted field studies, authored reports, and/or reviewed sections of the EIS.  
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Table 5.4.1. Cooperators, Contributors, and Reviewers from Federal, State, and Local Agencies 

Name Organization/Entity Project Responsibility 

Abate-Adams, April DOGM Cooperator; Water Resources Working Group 

Allen, Dana EPA Cooperator; Air Resources Stakeholder Group; 
Socioeconomics and Environmental Justice 
Working Group 

Baza, John DOGM Cooperator; document review 

Black, Jon Utah Department of Environmental Quality, Division of 
Air Quality 

Cooperator; Air Resources Stakeholder Group 

Bohan, Suzanne EPA Cooperator; document review 

Boswell, Rhett UDWR Cooperator; Sage-Grouse Mitigation Planning 
Working Group 

Bradybaugh, Jeff Bryce Canyon National Park Cooperator; Air Resources Stakeholder Group; 
Night Sky Working Group; Sage-Grouse Mitigation 
Planning Working Group; Noise Modeling Working 
Group 

Bremner, Brian Garfield County Sage-Grouse Mitigation Planning Working Group 

Burton, Priscilla DOGM Cooperator; document review, Air Resources 
Stakeholder Group 

Calle, Marcello OSM Document review 

Clarke, Kathleen Utah Public Lands Policy Coordination Office Cooperator; Air Resources Stakeholder Group 

Clementsen, Karen USACE Wetland preliminary jurisdictional determination 

Dean, Dana DOGM Cooperator; document review 

DeFreese, Amy USFWS Document review; Night Sky Working Group; Sage-
Grouse Mitigation Planning Working Group; Noise 
Modeling Working Group 

Distler, Ken EPA Cooperator; Air Resources Stakeholder Group 

Frey, Nicki CoCARM Sage-Grouse Mitigation Planning Working Group 

Furhmann, Kelly Bryce Canyon National Park Cooperator; Air Resources Stakeholder Group 

George, Mike NPS - Air Resource Division Cooperator; Air Resources Stakeholder Group 

Golden, Kevin EPA Cooperator; Air Resources Stakeholder Group 

Haddock, Daron DOGM Cooperator; Water Resources Working Group 

Haas, Sarah Bryce Canyon National Park Cooperator; Air Resources Stakeholder Group; 
Noise Modeling Working Group 

Hanley, James EPA Cooperator; Air Resources Stakeholder Group 

Harja, John Utah Public Lands Policy Coordination Office Cooperator; Air Resources Stakeholder Group 

Helfrich, Joe DOGM Cooperator; Air Resources Stakeholder Group 

Hoffman, Ken DOGM Cooperator; Water Resources Working Group 

Holland, James Grand Staircase-Escalante National Monument Document review 

Hunsaker, Lori Utah SHPO Programmatic Agreement 

Hyatt, Kim Bryce Canyon National Park Cooperator; Night Sky Working Group 

Johnson, Katie Bryce Canyon National Park Cooperator; Air Resources Stakeholder Group; 
Night Sky Working Group 

Johnson, Susan NPS - Air Resource Division Cooperator; Air Resources Stakeholder Group 
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Table 5.4.1. Cooperators, Contributors, and Reviewers from Federal, State, and Local Agencies 

Name Organization/Entity Project Responsibility 

Kershaw, Byard Kane County Cooperator; Air Resources Stakeholder Group; 
Night Sky Working Group; Sage-Grouse Mitigation 
Planning Working Group; Noise Modeling Working 
Group 

Kirby, Foster  OSM Cooperator; EIS project coordinator; document 
review; Air Resources Stakeholder Group; Night 
Sky Working Group; Sage-Grouse Mitigation 
Planning Working Group 

Legg, Kristin  Zion National Park Cooperator; Air Resources Stakeholder Group 

Matson, Jim Kane County Commission Cooperator; Air Resources Stakeholder Group; 
Night Sky Working Group; Sage-Grouse Mitigation 
Planning Working Group; Noise Modeling Working 
Group 

McQueary, Pat USACE Air Resources Stakeholder Group; wetland 
preliminary jurisdictional determination  

Moore, Chad  NPS Night Sky Team Cooperator; Night Sky Working Group 

Nielsen, Kezia  Zion National Park Cooperator; Air Resources Stakeholder Group 

Notar, John  NPS - Air Resource Division Cooperator; Air Resources Stakeholder Group 

Payne, Val  Utah Public Lands Policy Coordination Office Cooperator; EIS coordinator 

Poe, Kevin Bryce Canyon National Park Cooperator; Night Sky Working Group 

Pranger, Hal  OSM Cooperator; document review 

Razzazian, 
Christopher 

EPA  Cooperator; Air Resources Stakeholder Group; 
Socioeconomics and Environmental Justice 
Working Group 

Rathbun, Richard  State of Utah, Attorney General’s Office Cooperator; Air Resources Stakeholder Group 

Ray, John NPS - Air Resource Division Cooperator; Air Resources Stakeholder Group 

Schaible, Dustin UDWR Cooperator; Sage-Grouse Mitigation Planning 
Working Group 

Schichtel, Bret NPS - Air Resource Division Cooperator; Air Resources Stakeholder Group 

Schrage, Laura  Bryce Canyon National Park Cooperator; Air Resources Stakeholder Group 

Sharrow, Dave  Zion National Park Cooperator: Air Resources Stakeholder Group 

Sorenson, Nile UDWR, NRCS Cooperator; Sage-Grouse Mitigation Planning 
Working Group 

Stacy, Andrea  NPS - Air Resource Division Cooperator; Air Resources Stakeholder Group 

Truskowski, Brent EPA  Cooperator; document review 

Turina, Frank NPS - Policy, Planning, and Compliance Cooperator: Noise Modeling Working Group 

Vaughan, Molly EPA  Cooperator; document review 

Vimont, John NPS - Air Resource Division Cooperator; Air Resources Stakeholder Group 

White, Susan  DOGM Cooperator; document review 

Yoder, David Utah Public Lands Policy Coordination Office Cooperator; Air Resources Stakeholder Group 
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5.4 List of Preparers, Reviewers, and Contributors 

Table 5.4.2. BLM Personnel Who Prepared, Reviewed, and Contributed to this Environmental Impact 
Statement 

Name Title, Education Project Responsibility 

Alberts, Dan GIS Analyst GIS analysis and mapping 

Ashcroft, Tyler Utah State Office, Planning & Environmental Coordination 
Specialist 

NEPA oversight, EIS review 

Bankert, Roger Utah State Office Division of Lands & Minerals, Minerals 
Support Supervisor 

EIS review 

Barber, Harry KFO Field Manager; B.S., Wildlife Range Science; M.S., 
Wildlife  

Air Resources Stakeholder Group, Sage-Grouse 
Mitigation Planning Working Group 

Beckstrand, Randy Utah State Office; B.S., Range Science 
Currently Dixie National Forest range specialist 

EIS review 

Bryant, Lisa Utah State Office; B.S., General Agriculture; M.S., Social 
Science 
Currently Moab Field Office assistant field manager 

EIS review, Air Resources Stakeholder Group 

Caplan, Susan BLM National Operations Center, Air Quality; B.S., 
Meteorology and Mathematics; M.S., Air Resource 
Management 

Air Resources Stakeholder Group 

Chi, Renee Utah State Office; Wildlife Biologist EIS review 

Christensen, Tom Outdoor Recreation Planner; B.S., Forestry; M.S., Forest 
Recreation 

Recreation, aesthetic resources (visual, noise, 
night sky), Sage-Grouse Mitigation Planning 
Working Group 

Church, Lisa Wildlife Biologist; B.S., Wildlife; B.S., Fisheries Ecology Threatened, endangered, or candidate wildlife 
species, wetlands/riparian zones, fish and 
wildlife, Sage-Grouse Mitigation Planning 
Working Group 

Glasson, Mike Price Field Office Coal Group Recoverable coal estimates 

Gubler, Carson Range Specialist; B.S., Biology/Botany Air quality; floodplains; invasive, non-native 
species; threatened, endangered, or candidate 
plant species; water quality (drinking/ground); 
rangeland health standards and guidelines; 
fuels/fire management 

Herr, Leonard Utah State Office Air Quality Specialist; B.S., Natural 
Resources 

Air Resources Stakeholder Group 

Holland, James KFO Geologist Air Resources Stakeholder Group, Water 
Resources Working Group 

Jarnecke, Jeremy Utah State Office; Hydrologist EIS review 

Jarnecke, Pam Utah State Office; Supervisory Planning & Coordination EIS review 

Leverette, Mitchell Division Chief; BLM Washington Office, Division of Solid 
Minerals 

Geology/mineral resources 

Lewis, John Mining Engineer, BLM Washington Office, Division of 
Solid Minerals 

Geology/mineral resources 

McKenzie, Jeff Utah State Office Solid Minerals Group; M.B.A., Finance; 
B.S., Mining Engineering 

EIS review, Air Resources Stakeholder Group, 
Night Sky Working Group, Sage-Grouse 
Mitigation Planning Working Group, Noise 
Modeling Working Group, Water Resources 
Working Group 

McKinley, Mike Utah State Office; Environmental Scientist EIS review 

Nicholls, Craig BLM National Operations Center, Air Quality Air Resources Stakeholder Group 

Perkes, Stan Utah State Office Solid Minerals Group; B.S., Mining 
Engineering  

EIS review 
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Table 5.4.2. BLM Personnel Who Prepared, Reviewed, and Contributed to this Environmental Impact 
Statement 

Pope, Dennis  KFO Assistant Field Manager (Retired) EIS review, Air Resources Stakeholder Group 

Powell, J. Doug  Geologist; B.S., Geology; Graduate Certificate-Hazardous 
Waste Control (no longer with the BLM) 

Wastes (hazardous or solid); geology/mineral 
resources 

Radden-Lesage, Bill Mining Engineer, BLM Washington Office, Division of 
Solid Minerals 

Geology/mineral resources 

Reese, John  Range Specialist; B.S., Rangeland Resources Livestock grazing woodland/forestry, vegetation, 
soils 

Rigtrup, Keith  Color Country District Office Environmental Coordinator; 
B.A., Economics 

EIS project manager,  Air Resources 
Stakeholder Group, Night Sky Working Group, 
Sage-Grouse Mitigation Planning Working 
Group, Socioeconomics and Environmental 
Justice Working Group, Water Resources 
Working Group 

Suhr-Pierce, Julie Utah State Office; Socioeconomist; Ph.D. EIS review 

Summers, Paul NOC Geologist; B.S., Geology EIS review 

Thayne, Greg  Utah State Office NEPA Coordinator (retired) EIS review 

Thomas, Nate Archaeologist PA 

Titus, Alan   Paleontologist; B.S., Geology; M.S., Geology; Ph.D., 
Geology 

Paleontology 

Wolfe, Hugh  Realty Specialist  Lands and access 

Zweifel, Matt  Archaeologist; B.S., Anthropology; M.A., Archeology Cultural resources, Native American religious 
concerns, Section 106 consultation, 
government-to-government consultation 

 
Table 5.4.3. Third-party Contractor Personnel, including Subcontractors, who Prepared, Reviewed, and 
Contributed to this Environmental Impact Statement 

Name Education/Experience Project Responsibility 

SWCA 

Bollong, Chuck  Ph.D., Anthropology; M.A., Anthropology; M.A., Archaeology; 
B.A., Archaeology; 27 years of experience 

Cultural resources 

Beck, Kelly Ph.D. (candidate), Anthropology; M.A., Anthropology; B.S., 
Anthropology; 18 years of experience 

Cultural resources, PA 

Cannon, Mike  Ph.D., Anthropology; M.A., Anthropology; B.A., Anthropology; 
B.A., English; 18 years of experience  

Cultural resources 

Childs, Amanda  B.S., Environmental Studies; 16 years of experience Document review and preparation 

Christensen, John  M.S., Geology; B.S., Geology; 31 years of experience  Water resources 

Eyre, Jeremy B.A., Political Science; J.D., Environmental & Natural 
Resources Law; 11 years of experience 

Geology and minerals, livestock grazing, 
land use and access, hazardous materials, 
paleontology, fire management, vegetation 
and special status species, wildlife and 
special status species, water resources, 
report review, stakeholder and working 
groups 

Gaddis, Benjamin  M.E.M., Water Resources; B.S., Environmental Science; 12 
years of experience 

Project management, public involvement, 
report preparation and review, EIS 
preparation and review, stakeholder and 
working groups  
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Table 5.4.3. Third-party Contractor Personnel, including Subcontractors, who Prepared, Reviewed, and 
Contributed to this Environmental Impact Statement 

Gaddis, Erica Ph.D., Natural Resources; M.S., Environmental Science and 
Policy; B.S., Biology and Environmental Science; 11 years of 
experience 

Water resources 

Guinn, Janet B.S., Psychology and Anthropology; 11 years of experience Hazardous materials, fire management, 
public involvement 

Hornbeck, Hope B.A., Environmental Biology; M.S., Plant Biology; 13 years of 
experience 

Vegetation and special status species, 
wildlife and special status species, soils 

Hornung, Elisha B.S., Environmental Studies; 12 years of experience Livestock grazing, land use and access, 
hazardous materials, paleontology, fire 
management, public involvement 

Knox, Steve B.S., Watershed Management; 36 years of experience Document review and report preparation, 
Air Resources Stakeholder Group 

Larson, Greg B.A., Geography; M.S., Watershed Science Water resources, soils 

Leslie, Steve B.S., Natural Resource Management; 14 years of experience Aesthetic resources, transportation 

Lombardi, Kathy B.S., Environmental Engineering; M.S., Civil and 
Environmental Engineering; 19 years of experience 

Document review and public scoping 

McCulley, Audrey B.S., Biology; 9 years of experience Wildlife and vegetation field studies and 
reporting  

Morrow, Dave B.A., Environmental Studies; 24 years of experience Air resources, noise 

Nelson, Megan B.A., English; 4 years of experience Administrative record, document formatting 
and production, glossary, references 

Pecorelli, John B.S., Journalism; B.S., Physical Anthropology; 18 years of 
experience 

Technical editing, references 

Reber, Deb B.S., Natural Resource Management; 18 years of experience Soils 

Reinhart, Dave B.A., Anthropology; 12 years of experience GIS analysis 

Semerad, Gretchen  B.S, Biology; M.S. Environmental Science; 10 years of 
experience 

Air resources, soils 

Sharp, Thomas B.S., Biology; M.S., Biology; 18 years of experience Wildlife and vegetation field studies and 
reporting 

Sohm, Brad B.S., Chemical and Environmental Engineering; 10 years of 
experience 

Noise analysis 

Steed, David B.S. in Progress, 21 years of experience Document review 

Stutz, Allen B.S., Biology/Ecology; B.S., Zoology; 13 years of experience  GIS analysis 

Summerhays, Jan B.A., Environmental Studies; 5 years of experience Vegetation and special status species, fire 
management 

Tucker Burfitt, Linda  B.A., Media Communications; A.F., Forestry, A.S.; Ecosystem 
Management; 11 years of experience 

Formatting, technical editing, publishing 

Ulacky, Nicole B.A., Environmental Policy; M.P.A., Public Administration; 10 
years of experience 

Aesthetic resources, socioeconomics 

Vernon, Laura B.A., Psychology; M.P.A., Public Administration; 10 years of 
experience 

Socioeconomics 

Weekley, George B.S., Plant and Soil Science; M.S., Forestry; 13 years of 
experience 

Recreation 

Whitley, Daniel B.S., Chemical Engineering; 3 years of experience Noise analysis 

Wilmot, Sue Ph.D., Human Dimensions of Ecosystem Science and 
Management; M.E.M., Water Resources; B.S., Biology; 12 
years of experience  

Soils, livestock grazing, transportation 
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Table 5.4.3. Third-party Contractor Personnel, including Subcontractors, who Prepared, Reviewed, and 
Contributed to this Environmental Impact Statement 

SUBCONTRACTORS FOR SWCA 

Marquez Environmental Services, Inc. 

Addison, Ted  (Addison Air Consulting subcontracting to Marquez 
Environmental Services, Inc.) M.S., Environmental 
Engineering; B.S., Meteorology; 22 years of experience 

Air resources analysis 

Dismukes, Jerry  (Cornerstone Environmental subcontracting to Marquez 
Environmental Services, Inc.) M.S., Atmospheric Sciences; 
B.S., Atmospheric Sciences; 12 years of experience 

Air resources analysis 

Marquez, Lori  M.S., Environmental Sciences; B.S., Electrical Engineering; 18 
years of experience 

Air resources analysis 

Zimmer, Robert  B.S., Mathematics; 32 years of experience Air resources analysis 

Dark Sky Partners, LLC 

Davis, Don  Ph.D., Physics; B.S., Physics; 45 years of experience Night sky analysis, Night Sky Working 
Group 

Luginbuhl, Chris  B.S., Physics; 32 years of experience Night sky analysis, Night Sky Working 
Group 

Fehr & Peers Transportation Consultants 

Nepstad, Jon  B.A., Liberal Arts; M.S., Urban Planning; 23 years of 
experience 

Public involvement, report review 

Stinger, Preston  B.S., Civil Engineering; 6 years of experience Report preparation and review 

 

Table 5.4.4. Other Contractors Who Conducted Field Studies, Authored Reports, and/or Reviewed 
Environmental Impact Statement Sections 

Name Education and Experience Project Responsibility 

Boice, Jeff (Frontier 
Corporation USA) 

Wetlands Scientist Wetland field studies and reporting 

Collins, Patrick (Mt. 
Nebo Scientific, Inc.) 

Ph.D., Botany; B.A., M.S., Biology; 35 years of experience Wildlife and vegetation field studies and 
report review, sandloving penstemon field 
studies and reporting, wetland field 
studies and reporting 

Covington, Collin 
(Frontier Corporation 
USA) 

Wetlands Scientist Wetland field studies and reporting 

Dragoo, Denise Snell & Wilmer Document review 

Johnson, Chris (JBR) B.S., Meteorology; 32 years of experience Air quality 

Petersen, Erik  
(Petersen Hydrologic) 

M.S., Hydrogeology; B.S., Geology; 21 years of experience AVFs reconnaissance survey and 
reporting, water resources, and geology 
and minerals review 

Strom, Dave (JBR) B.S., Meteorology; 12 years of experience Air quality 

Wenger, Dennis (Frontier 
Corporation USA) 

Sr. Wetlands Ecologist Wetland field studies and reporting 
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5.5 Distribution 
Pursuant to 40 CFR 1502.19, the BLM circulated the DEIS, is circulating this SDEIS, and will circulate 
the FEIS to 1) agencies having jurisdiction by law or special expertise with respect to any environmental 
impact involved and any appropriate federal, state, or local agency authorized to develop and enforce 
environmental standards, 2) the applicant; 3) any agencies, organizations, or individuals requesting a copy 
of the document. In regard to 40 CFR 1502.19(d), which requires circulation of an FEIS to any person, 
organization, or agency that submitted substantive comments on the draft, the SDEIS and FEIS will be 
published in their entirety online in conjunction with required public announcements of their availability 
for review and details regarding the opportunity for public comments.  

5.5.1 Draft Environmental Impact Statement Distribution List 
The Alton DEIS distribution list was developed from the stakeholder lists compiled prior to and during 
the scoping process and then supplemented throughout the planning process.  

Table 5.5.1 lists the individuals that requested copies of the DEIS either during the scoping process, in 
their public comments, or on the sign-up sheet at the public meetings. Requests were made for a 
hardcopy, a CD, or both. Additionally, it was required that the DEIS be sent to certain agencies. Agencies 
(along with the appropriate individual, if known) that received copies of the DEIS are listed in Table 
5.5.2. Finally, organizations and businesses (along with the appropriate individual) that received copies of 
the DEIS are listed in Table 5.5.3.  

Table 5.5.1. List of Individuals that received Copies of the Draft Environmental Impact Statement 

Last Name First Name Last Name First Name 

Allbright Gina Herrmann Betsy 

Andersen Arthur Hiscock Tracy 

Avenido Caralyn Hodge Gary 

Barton DeLynn Ives Catherine 

Blackett Robert Johnson Colby 

Boron Erik Johnson Jim 

Brinkerhuff Dale Judd Brent 

Brown Neal Kershaw Byard 

Brunnel Dixie Kim Jun 

Bryant Bobbi Kollander Linda 

Campbell Vane Kolle Liz 

Case Jim Larson Marilyn 

Cearn Randy Lynd Truman 

Chamberlain Cloyd MacDonald No First Name 

Channey Sky Malin Luci 

Childs Jason Maximenko Lori 

Christensen Scott McKee Norma 
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Table 5.5.1. List of Individuals that received Copies of the Draft Environmental Impact Statement 

Last Name First Name Last Name First Name 

Costigan Richard Miller Ryan 

Cox Dave Moore Gaylen 

Cox Duke Murray Marilee 

Cox Dustin Nelson Terry 

Cox Mel Nichols Brian 

Cox Paul Nichols Frank 

Decantu Trudy Nielson Martin 

Dhieux Joyel No Last Name Charley 

Doddi Wally No Last Name Doug 

Dodds D. Meloy No Last Name Mark 

Drummond Jerry No Last Name Mike 

Egan Peggy No Last Name Rich 

Fertig Laura Nobibins Ed 

Firmage Ed Orme Del 

Flatberg John Osterhout Andy 

Forsythe Tom Owens David 

Frey Jeff Pace Jay 

Frummond Jan Page Mark 

Ghosh Sam Palmer Cindy 

Gilberl Allen Palmer Dilbert 

Goldsmith David Palmer Mark 

Goldsmith Melissa Pugh Roger 

Goodell John Ruple John 

Gorrell Mike Salt Jeff 

Hand Susan Salvato Vince 

Harnes Mark Schoppe Jake 

Harris Bert Scribner John 

Havnes Mark Sortomme James 

Heaton Darol Spencer Dale 

Heaton Heam Stewart Margaret 

Heaton Julie Stewart Monte 

Heaton Kari Stewart Phyllis 

Heaton Kevin Stoenworth Anne 

Heaton Leonard Swapp Patricia 

Heaton No First Name Thebean Dan 

Heaton Richard Veranth John 
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Table 5.5.1. List of Individuals that received Copies of the Draft Environmental Impact Statement 

Last Name First Name Last Name First Name 

Heaton Vaughn Warky Laner 

Heaton Wade Wells Jim 

Helsley Mary Wood Heather 

Henrie Allen Wood Jim 

Henrie Pat Wren Monica 

Table 5.5.2. List of Agencies and Officials (including individual, if known) that received Copies of 
the Draft Environmental Impact Statement  

Agency/Official Last Name First Name 

DOGM Burton Priscilla 

NPS, Bryce Canyon National Park Legg Kristin 

Bradybaugh Jeff 

Office of the Governor Harja John 

Utah Public Lands Policy Coordination Office Payne Val 

City of Alton Mayor Heaton Claren 

Mayor of Panguitch Cooper Art 

UDWR Bonzo Teresa 

EPA Svoboda Larry 

Table 5.5.3. List of Organizations and Businesses (including individual, if known) that received 
Copies of the Draft Environmental Impact Statement  

Organization Last Name First Name 

Garkane Energy Shakespear Bryant 

National Parks Conservation Association Nimkin David 

Southern Utah Wilderness Alliance Bloch Steve 

Utah Mining Association Litvin David 

5.5.2 Supplemental Draft Environmental Impact Statement 
Distribution List 

The Alton EIS distribution lists are developed from stakeholder lists compiled before and during the 
scoping process and from lists compiled during the public comment periods. They have been 
supplemented throughout the planning process.  
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Table 5.5.1 lists individuals who requested copies of EIS documents prior to the publication of the DEIS, 
whereas Table 5.5.4 lists individuals that requested copies of the FEIS in their public comments on the 
DEIS or on sign-up sheets at the public meetings. Requests were made for a hardcopy, a CD, or both. By 
default, individuals who requested copies of the FEIS will receive copies of the SDEIS, and individuals 
who requested copies of the DEIS will also receive copies of the SDEIS and FEIS. Additionally, it is 
required that the SDEIS and FEIS be sent to certain agencies. Agencies (along with the appropriate 
individual, if known) who will receive copies of the SDEIS and FEIS are listed in Table 5.5.5. Finally, 
organizations and businesses (along with the appropriate individual) that will receive copies of the SDEIS 
are listed in Table 5.5.6. 

Table 5.5.4 List of Individuals that will receive Copies of the Supplemental Draft Environmental 
Impact Statement and Final Environmental Impact Statement 

Last Name First Name Last Name First Name 

Ahlgreen Steve Johnson John 

Albany Kathryn Johnson Linda 

Allen Mike Judd Debra 

Anders Brock Judd Brent & Marcie 

Anderson Arthur Keeler John 

Anderson Kelly Keene Richard 

Andrade Joe Klement Eric 

Andrus Dixie Kursar Tom 

Auguello Fares Lewis Emilie 

Baldwin Elaine Madson Greg 

Barlow Kyle Marasco T 

Barnes William McTeer Mike 

Barney Brad Micheline Sedlar Trude 

Barney Tyler Milan Steve 

Beale Leon Miller Rick 

Beck Larry Mitchley Rochelle & David 

Bergan Larry Morast Michael 

Bird Scott Morgan Janine 

Booker William Moyer Sheila 

Brinkerhoff Charles Neal Charles 

Brinklehoff Darlene Nelson Nicola 

Brinley Skyler Nichols Barry 

Brister Bob Nuttall Ezra 

Brown Nathan Ober Stephen 

Burton Priscilla Ootting Mack 

Carter Tom Palmer Eric 

Cather James Parius Jerome 

Chaney Sky Pedersen Tristan & Trish 
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Table 5.5.4 List of Individuals that will receive Copies of the Supplemental Draft Environmental 
Impact Statement and Final Environmental Impact Statement 

Last Name First Name Last Name First Name 

Christensen Alicia Poe Kevin 

Collins Rachel Porcher John 

Cowley Cris Rasmussen Rebecca 

Cox Russel Redstone Cori 

Cronin Mary Lou Richman Jana 

Csenge Debra Ritchey Steve 

Dalley Brent Robinson Mickey 

Defa Steve Rosseau Nathan 

Dennis Kathleen Sahatz Vince 

Dodds Wally Saint Sandra 

Dove Jeff Scott Kathleen 

Drove Kathy Sharifan Sina 

Fisher Rachael Smith Tiffany 

Fisher Carl Smith Karmen 

Fox Don Spanne Laurence and Patricia 

Gregory Joan Stanworth Anne 

Heaton Coleen Stark Douglas 

Heaton Kale Stewar Susan 

Heaton Ferril & Dot Stork Graham 

Hebard Ford Sykes Eliot 

Helfrich Joe Thevenin Paul 

Holmes Ashley Torrence Tonia 

Holmstead Shidasha Turner John 

Hoppe Isaac Tyler Henry 

Hoverman Roger Udall Cherise 

Hunson Jake Van Dame Kathy 

Huntington Wes Walls Jim 

Isaacs Carole Webster Dan 

Joan Thatcher Wilson Clint 

Johnson Jean Woods Coralee 
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Table 5.5.5. List of Agencies and Officials (including individual, if known) that will receive Copies 
of the Supplemental Draft Environmental Impact Statement and Final Environmental Impact 
Statement  

Agency/Official Last Name First Name 

NPS, Zion National Park Whitworth Jock 

Office of the Governor – – 

USACE McQueary Patricia 

Utah Public Lands Policy Coordination Office Clarke Kathleen 

City of Alton Mayor Walker Brant 

Kane County Matson Jim 

Mayor of Panguitch Houston Eric 

City of Panguitch Talbot Lori 

Congressman Jim Matheson Empey Mike 

UDWR Boswell Rhett 

USFWS DeFreese Amy 

NPS, Bryce Canyon National Park Bradybaugh Jeff 

EPA Vaughn Molly 

Allen Dana 

OSM Kirby Foster 

Iron County Brinkerhoff Dale 

Kanab Robinson Mac 

Kanab City Council Sorenson Jim 

Kane County Burggraaf Kent 

 Kershaw Byard 

Panguitch Utah Conservation Districts Palmer Tyce 

Reservation Csenge Debra 

McTeer Tana 

Saba Charlie 

State of Utah, District 72 Vickers Evan 

UDWR Boswell Rhett 

USFWS Brown Nathan 

DOGM Burton Priscilla 

Helfrich Joe 

Lewis Emilie 

Haddock Daron 

Washington County Anders Brock 

Senator Mike Lee Schunk Ellen V. 

Senator Orrin. G. Hatch Swadley William 

Congressman Chris Stewart Smith Dell 

Senator Ralph Okerlund – – 

Representative Michael Noel – – 
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Table 5.5.6. List of Organizations and Businesses (including individual, if known) that will receive 
Copies of the Supplemental Draft Environmental Impact Statement and Final Environmental 
Impact Statement  

Organization Last Name First Name 

Alton Coal Adams Jay 

Nicholes Kirk 

American Clean Energy Resources Trust Hill Pamela 

Aquadesign, Inc. Peterson Richard 

Barney Trucking Barney Craig 

Johnson Dennis 

Kimball Keith 

Payne Craig 

Scow Lynn 

Williams Craig 

Center for Education, Business, and the Arts Stowell Kelly 

Colorado State University/NPS KellerLynn Katie 

Cowboy Collectibles by CZR Yard Randy and Becky 

Dept. of Biology, University of Utah Coley Phyllis 

Escalante Outfitters Roberts Steve 

Grand Canyon Trust Peterson Tim 

Grand Canyon Wildlands Council Crumbo Kim 

Heaton Bros LLC Heaton Eric 

High Desert Supply Jared Pace 

Pace Gale 

Human Systems Design Program Taft Jacobs Reed 

IPA Lee Lance 

KB Oil Bettridge Stacey 

Komatsu Barrie Pete 

Baxendale Trent 

Thompson Jayson 

KSUB Holmes Chris 

League of Utah Voters Thompson Georgia 

League of Women Voters Clark Linda 

PAS, PC Shea Pat 

Peaceful Uprising Andreason David 

Schneider Dylan 

Physicians for a Healthy Environment (UPHE) Moench Brian 

Post Carbon Salt Lake Mielke Michael 
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Table 5.5.6. List of Organizations and Businesses (including individual, if known) that will receive 
Copies of the Supplemental Draft Environmental Impact Statement and Final Environmental 
Impact Statement  

Organization Last Name First Name 

Quaker Earthcare Stockbridge Allen 

Rocking V Café Cooper Victor 

Sierra Club Mayhew Dan 

Wagner Tim 

Southern Utah Wilderness Alliance Bloch Steve 

TDS Tires Wilson Clint 

Morast Michael 

Rosseau Nathan 

Taxpayer Association of Kane County Chaney Sky 

University of Utah Dove Jeff 

University of Utah, Environmental Studies Hebard Ford 

Upper Sevier Dodds Wally 

Utah Clean Air Alliance Marasco T 

Utah Environmental Congress Brister Bob 

Utah Farm Bureau Federation Keeler John 

Utah Moms for Clean Air Udall Cherise 

utahipl.org Ritchey Steve 

Wasatch Clean Air Coalition Van Dame Kathy 

Wheeler Machinery Klement Eric 

Madson Greg 
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 ABBREVIATIONS AND GLOSSARY CHAPTER 7.

7.1. Abbreviations 
 
µm micrometer 

°C degrees Celsius 

°F degrees Fahrenheit 

µS/cm micro-Siemens per centimeter 

AADT average annual daily traffic 

ACD Alton Coal Development, LLC 

ACS American Community Survey 

ADT average daily traffic 

ALED amber light–emitting diode 

AOC approximate original contour 

APE area of potential effects 

AQRV air quality–related values 

ARTAG Air Resource Technical Advisory Group 

ASL average sky luminance 

AUM animal unit month 

AVF alluvial valley floor 

BCC birds of conservation concern 

BGEPA Bald and Golden Eagle Protection Act 

BLM Bureau of Land Management 

BLM-KFO Bureau of Land Management-Kanab Field Office 

BMP best management practices 

BP before present 

BTU British thermal units 

C central (geographic section of tract) 

CAA Clean Air Act 

CASTNet EPA Clean Air Status and Trends Network 

CCSP U.S. Climate Change Science Program 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 
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cfs cubic feet per second 

CH4 methane 

CHIA cumulative hydrologic impact assessment 

CIAA cumulative impact assessment area 

CIB Community Impact Fund Board 

cm centimeter 

cm3 cubic centimeter 

CO carbon monoxide 

CO2 carbon dioxide 

CO2e carbon dioxide equivalent 

CoCARM Color Country Adaptive Resource Management Local Working Group 

CS Species receiving special management under a conservation 
agreement to preclude the need for federal listing 

CWA Clean Water Act 

CWMU cooperative wildlife management unit 

CWN central western north (geographic section of tract) 

CWS central western south (geographic section of tract) 

DAT deposition analysis thresholds 

dB decibel 

dBA A-weighted decibel 

dBC C-weighted sound levels 

DEIS draft environmental impact statement 

DEM digital elevation model 

DOE U.S. Department of Energy 

DOGM Utah Division of Oil, Gas and Mining 

DOI Department of the Interior 

DOJ Department of Justice 

DSP Dark Sky Partners 

EC elemental carbon 

EIA Energy Information Administration 

EIS environmental impact statement 

EJ environmental justice 

EO executive order 

EODA external overburden disposal area 
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EPA Environmental Protection Agency 

ERMA Extensive Recreation Management Area 

ESA Endangered Species Act 

FCAOG Five County Association of Governments 

FEIS final environmental impacts statement 

FHWA Federal Highway Administration 

FLAG Federal Land Managers Air Quality Related Values Work Group 

FLED filtered white light–emitting diode 

FLPMA Federal Land Policy and Management Act 

FMU fire management units 

FRCC fire regime conditions class 

g gram 

g/s grams per second 

GCVTC Grand Canyon Visibility Transport Commission 

GHG greenhouse gas 

GIS geographic information systems 

GOPB Utah Governor's Office of Planning and Budget 

gpm gallons per minute 

GWP global warming potential 

H1H highest first-high 

ha hectare 

HAP hazardous air pollutants 

HID high-intensity discharge 

HMU herd management unit 

HNO3 nitric acid 

HPS high-pressure sodium 

HPTP historic properties treatment plan 

HUD U.S. Department of Housing and Urban Development 

Hz hertz 

I-15 Interstate 15 

IDA International Dark-Sky Association 

IM instruction memorandum 

IMPROVE Interagency Monitoring of Protected Visual Environments 
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IPCC Intergovernmental Panel on Climate Change 

JD jurisdictional determination 

KFO Kanab Field Office 

kg kilogram 

kg kilogram 

km kilometer 

KOP key observation points 

LAeq1h one-hour equivalent sound level 

LBA lease by application 

Ldn day-night sound level 

Leq equivalent continuous sound level 

Lnat Natural ambient sound levels 

LOS level of service 

LPS low-pressure sodium 

m meter 

MBTA Migratory Bird Treaty Act of 1918 

MEI maximally exposed individual 

mg/kg milligrams per kilogram 

mg/L milligrams per liter 

mg/m3 milligrams per cubic meter 

MgCl magnesium chloride 

MH metal halide 

MLA Mineral Leasing Act 

MLE most likely exposure 

mm millimeter 

mm/s millimeters per second 

mmhos units of millimhos (a measure of electrical conductivity that is used to 
describe soil salinity) 

MMTPY million tons per year 

MOU memorandum of understanding 

MOVES Motor Vehicle Emission Simulation 

mph miles per hour 

MRP mining and reclamation plan 

MSDS Material Safety Data Sheet 
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MSHA Mine Safety and Health Administration 

Mw megawatt 

N20 nitrous oxide 

NAAQS National Ambient Air Quality Standards 

NAD North American Datum 

NAPD National Atmospheric Deposition Program 

NCDC National Climatic Data Center 

NEPA National Environmental Policy Act 

NH4 methane 

NHPA National Historic Preservation Act 

NIOSH National Institute for Occupational Health and Safety 

nL nanoLamberts 

NO2 nitrogen dioxide 

NO3 nitrate 

NOA notice of availability 

NOAA National Oceanic and Atmospheric Administration 

NOI notice of intent 

NOx nitrogen oxides 

NPS National Parks Service 

NRCS Natural Resources Conservation Service 

NRHP National Register of Historic Places 

NW northwest 

O3 ozone 

OHV off-highway vehicle 

ONRR Office of Natural Resources Revenue 

OSHA Occupational Safety and Health Administration 

OSM Office of Surface Mining Reclamation and Enforcement 

PA programmatic agreement 

PAP permit application package 

Pb lead 

PFC proper functioning condition 

PGMA Preliminary General Management Areas 

Ph measure of the acidity or basicity of a solution 
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PIF (Utah) Partners in Flight 

PL Public Law 

PM particulate matter 

PM10 particulate matter, having particles of 10 micrometers or less 

PM2.5 particulate matter, having particles less than 2.5 micrometers 

PMT post-mine topography 

ppb parts per billion 

ppm parts per million 

PPMA Paunsaugunt Plateau Management Area 

PRISM Parameter-elevation Regressions on Independent Slopes Model 

PSD prevention of significant deterioration 

Q/D emissions/distance 

R2P2 Resource Recovery and Protection Plan 

REL recommended exposure limit 

RfC reference concentration 

RFD reasonably foreseeable development 

RFFA reasonably foreseeable future action 

RH relative humidity 

RMP resource management plan 

ROD record of decision 

ROS recreation opportunity spectrum 

ROW right(s)-of-way 

RS revised statue 

RWPP Southwest Utah Regional Wildfire Protection Plan 

S southern (geographic section of tract) 

Sa southern no-coal zone (geographic section of tract) 

SDEIS supplemental draft environmental impact statement 

SESA socioeconomic study area 

SGMA sage-grouse management area 

SHPO State Historic Preservation Office 

SITLA Utah State Institutional and Trust Lands Administration 

SLAMS state and local air monitoring stations 

SMCL secondary maximum contaminant level 
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SMCRA Surface Mining Control and Reclamation Act 

SO2 sulfur dioxide 

SOP standard operating procedure(s) 

SOx sulfur oxides 

SPC (wildlife) species of concern 

SPC species of concern 

SR State Road (e.g., SR-20) 

SSURGO Soil Survey Geographic database 

SWCA SWCA Environmental Consultants 

SWReGAP Southwest Regional Gap Analysis Project 

TCP traditional cultural properties 

TDS total dissolved solids 

TPY tons per year 

TSL toxic screening level 

TSS total suspended solids 

U.S. Census census 

U.S. Highway 89 US-89 

UAC Utah Administrative Code 

UDAQ Utah Division of Air Quality 

UDEQ Utah Department of Environmental Quality 

UDNR Utah Department of Natural Resources 

UDOT Utah Department of Transportation 

UDWR Utah Division of Wildlife Resources 

UDWS Utah Department of Workforce Services 

ug/m3 micrograms per cubic meter 

UII Utah International Inc. 

UMNH Utah Museum of Natural History 

UNLV University of Nevada, Las Vegas 

UPDES Utah Pollution Discharge Elimination System 

USACE U.S. Army Corps of Engineers 

USC United States Code 

USDA U.S. Department of Agriculture 

USFS U.S. Forest Service 
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USFWS U.S. Fish and Wildlife Service 

USGS U.S. Geological Survey 

UTM Universal Transverse Mercator 

VOC volatile organic compound 

VRM visual resource management 

wLED white light–emitting diode 

WRAP Western Regional Air Partnership 

WRCC Western Regional Climate Center 

WSA wilderness study area 

WUI wildland-urban interface 

ZA zenith angle 

 

7.2. Glossary 
 

adverse impacts An apparent direct or indirect detrimental effect. 

airshed A part of the atmosphere that responds in a coherent way with respect to 
the dispersion of emissions. 

alkalinity The degree to which the pH of a substance is greater than 7. 

alluvial deposits Deposits of clay, silt, sand, gravel, and/or other materials carried by 
moving surface water such as streams, and deposited at points of weak 
water flow; alluvium. 

alluvial valley floor An area of unconsolidated stream-laid deposits holding streams with 
water availability sufficient for sub-irrigation or flood irrigation 
agricultural activities (see 30 CFR 701.5). 

alluvium Sorted or semi-sorted sediment consisting of clay, silt, sand, gravel, or 
other unconsolidated rock material deposited in comparatively recent 
geologic time by a stream or other body of running water in the bed of 
that stream or on its floodplain or delta. 

alternative In terms of the National Environmental Policy Act, one of several 
substitute or alternate proposals being considered by a federal agency in 
an environmental analysis. 

ambient Surrounding conditions (or environment) in a given place and time. 

ammonite Extinct externally shelled cephalopod related to modern squid and 
cuttlefish. 

angle of influence Defines the extent of the surface area affected by ground movement that 
occurs as a result of removing coal from an underground mine where 
overlying rock layers are no longer supported by underlying coal 
removed during mining. 
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annual precipitation The quantity of water that falls yearly in the form of rain, hail, sleet, and 
snow. 

Aquatic Living or growing in or on the water. 

aquifer A layer of permeable rock, sand, or gravel that stores and transmits 
water in sufficient quantities for a specific use. In hydrology, a rock 
layer or sequence that contains water and releases it in appreciable 
amounts. The rocks contain water-filled pores that, when connected, 
allow water to flow through their matrix. A confined aquifer is overlain 
by a rock layer that does not transmit water in any appreciable amount 
or that is impermeable. There probably are few truly confined aquifers. 
In an unconfined aquifer, the upper surface (water table) is open to the 
atmosphere through permeable overlying material. An aquifer also may 
be called a water-bearing stratum, lens, or zone. 

ash The residual non-combustible matter in coal that comes from included 
silt, clay, silica, or other substances. The lower the ash content, the 
better the coal quality. 

backfill The act of refilling an excavation. Also, the material placed in an 
excavation when it is refilled. 

baseline Conditions, including trends, existing in the human environment before 
a proposed action has started; a benchmark state from which the 
environmental consequences of an action are forecast; the No Action 
Alternative. 

beneficial impact An apparent direct or indirect advantageous effect. 

bentonite An absorptive and colloidal clay used especially as a sealing agent or 
suspending agent formed by the decomposition of volcanic ash that has 
the ability to absorb large amounts of water and to expand to several 
times its normal volume; used in adhesives, cements and ceramic fillers. 

big game Indigenous ungulate wildlife species that are hunted (e.g., elk, deer, 
bison, bighorn sheep, and pronghorn). 

biological soil crust (or 
cryptobiotic crust) 

Biological communities that form a surface layer or crust on some soils. 
These communities consist of cyanobacteria (blue-green bacteria), micro 
fungi, mosses, lichens, and green algae, and perform many important 
functions, including fixing nitrogen and carbon, maintaining soil surface 
stability, and preventing erosion. Biological soil crusts also influence the 
nutrient levels of soils and the status and germination of plants in the 
desert. These crusts are slow to recover after severe disturbance. 

bonus bid That value in excess of the rentals and royalties that is paid to the United 
States as part of the consideration for receiving a lease for publicly 
owned minerals (see 43 CFR 3400.0-5(c)). 

buffer zone An area between two different land uses that is intended to resist, 
absorb, or otherwise preclude development or intrusion between the two 
use areas. 
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Category 1 Substantial biological information on file to support the appropriateness 
of proposing to list as endangered or threatened. 

Category 2 Current information indicates that proposing to list as endangered or 
threatened is possibly appropriate, but substantial biological information 
is not on file to support an immediate ruling (USFWS). 

Cenomanian The first of six main divisions (in ascending order) in the Upper 
Cretaceous series, representing rocks deposited worldwide during the 
Cenomanian Age, which occurred 99.6 to 93.5 million years ago during 
the Cretaceous Period. Rocks of the Cenomanian overlie those of the 
Albian and underlie rocks of the Turonian ages. 

Class I areas (air quality) Airsheds of special national or regional natural, scenic, recreational, or 
historic value for which the PSD regulations provide special protection 
(e.g., little to no development). Class I areas include national parks 
larger than 6,000 acres, national wilderness areas larger than 5,000 
acres, and international parks and national memorial parks larger than 
5,000 acres. 

Class II areas (air quality) All other clean airsheds (in attainment of the NAAQS) where 
development is permitted under state authority. 

coal bed CH4 Natural gas (CH4) that is generated during the coal-forming process. 

colluvium Rock fragments, sand, or soil material that accumulates at the base of 
slopes; slope wash. 

confluence The point at which two or more streams meet. 

conglomerate A rock that contains rounded rock fragments or pebbles cemented 
together by another mineral substance. 

conservation agreement A formal written document agreed to by the USFWS and/or the National 
Marine Fisheries Service and another federal agency, state agency, local 
government, or private organization to achieve the conservation of 
candidate species or other special status species through voluntary 
cooperation. It documents the specific actions and responsibilities to 
which each party agrees to be accountable. The objective of a 
conservation agreement is to reduce threats to a special status species or 
its habitat. An effective conservation agreement may lower a species’ 
listing priority or eliminate the need for listing. 

conservation strategy A strategy outlining current activities or threats that are contributing to 
the decline of a species, along with the actions or strategies needed to 
reverse or eliminate such a decline or threats. Conservation strategies are 
generally developed for species of plants and animals that are designated 
as Bureau of Land Management–sensitive species or that USFWS or 
NOAA Fisheries have determined to be federal candidates under the 
ESA. 

contiguous Lands or legal subdivisions having a common boundary (lands having 
only a common corner are not contiguous). 
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cooperating agency An agency that has jurisdiction by law in an action being analyzed in an 
environmental document and that is requested to participate in the 
NEPA process by the agency that is responsible for preparing the 
environmental document (see 40 CFR 1501.6 and 1508.5). 

Cretaceous Of or belonging to the geologic time, system of rocks, and sedimentary 
deposits of the third and last period of the Mesozoic Era, characterized 
by the development of flowering plants and ending with the sudden 
extinction of the dinosaurs and many other forms of life. 

crucial habitat Any particular range or habitat component that directly limits a 
community, population, or subpopulation to reproduce and maintain 
itself at a certain level over the long term. Such habitat includes 
sensitive use areas that, because of limited abundance and/or unique 
qualities, constitute irreplaceable critical requirements for high-interest 
wildlife. It may also include highly sensitive habitats, including fragile 
soils that have little or no reclamation potential. Restoration or 
replacement of these habitats may not be possible. Examples include the 
most crucial (critical) summer and/or winter range or concentration 
areas; critical movement corridors; breeding and rearing complexes; 
spawning areas; developed wetlands; Class 1 and 2 streams, lakes, 
ponds, or reservoirs; and riparian habitats critical to high-interest 
wildlife. 

crucial wildlife habitat Parts of the habitat necessary to sustain a wildlife population during 
periods of their life cycle. It may be a limiting factor on the population, 
such as nesting habitat or winter habitat. 

crucial winter range The portion of the winter range to which a wildlife species is confined 
during periods of heaviest snow cover. 

cultural resources The remains of human activity, occupation, or endeavor reflected in 
districts, sites, structures, buildings, objects, artifacts, ruins, works of art, 
architecture, and natural features that reveal the nature of historic and 
prehistoric human events. These resources consist of 1) physical 
remains, 2) areas where significant human events occurred, and 3) the 
environment immediately surrounding the resource. 

cumulative impact The impact on the environment that results from the incremental impact 
of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (federal or non-
federal) or person undertakes such actions. Cumulative impacts can 
result from individually minor but collectively significant actions taking 
place over a period of time (40 CFR 1508.7). 

decibel A unit of sound measurement. In general, a sound doubles in loudness 
for every increase of 10 decibels. 

desired wildland fire 
condition (DWFR) 

The desired condition of a vegetative community as it relates to 
susceptibility from severe fire effects (e.g., the loss of key ecosystem 
components—soil, vegetation structure, species; or alteration of key 
ecosystem processes—nutrient cycles, hydrologic regimes). 

7-11 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 7. Glossary 

direct impact An impact caused by an action that occurs at the same time and place as 
the action (40 CFR 1508.8). 

discharge Any of the ways that groundwater comes out of the surface, including 
through springs, creeks, or being pumped from a well. 

dispersion model domain The analysis area for air resources, which consists of an approximately 
150-km area surrounding the tract. 

endangered species Any species that is in danger of extinction throughout all or a significant 
portion of its range (from M6840, Special Status Species Manual). 

eocene Of or belonging to the geologic time, rock series, or sedimentary 
deposits of the second epoch of the Tertiary Period, characterized by 
warm climates and the rise of most modern mammalian families. 

ephemeral stream A stream that flows occasionally because of surface runoff, and is not 
influenced by permanent groundwater. 

erosion The wearing away of the land surface by running water, wind, ice, or 
other geologic agents. 

evapotranspiration The sum total of water lost from the land by evaporation and plant 
transpiration. 

excavation The scientifically controlled recovery of subsurface materials and 
information from a cultural site. Recovery techniques are relevant to 
research problems and are designed to produce maximum knowledge 
about the site’s use, its relation to other sites and the natural 
environment, and its significance in the maintenance of the cultural 
system. 

fair market value The amount in cash (or in terms reasonably equivalent to cash) for 
which in all probability a coal deposit would be sold or leased by a 
knowledgeable owner willing, but not obligated, to sell or lease to a 
knowledgeable purchaser who desires, but is not obligated, to buy or 
lease. 

fire management plan A plan that identifies and integrates all wildland fire management and 
related activities within the context of approved land/resource 
management plans. It defines a program to manage wildland fires 
(wildfire, prescribed fire, and wildland fire use). The plan is 
supplemented by operational plans, including, but limited to, 
preparedness plans, preplanned dispatch plans, and prevention plans. 
Fire management plans assure that wildland fire management goals and 
components are coordinated. 

fire regime Description of the patterns of fire occurrences, frequency, size, severity, 
and sometimes vegetation and fire effects, in a given area or ecosystem. 
A fire regime is a generalization based on fire histories at individual 
sites. Fire regimes can often be described as cycles because some parts 
of the histories usually get repeated, and the repetitions can be counted 
and measured, such as fire return interval. 

7-12 



Alton Coal Tract LBA Supplemental Draft EIS  Chapter 7. Glossary 

fire regime condition class 
(FRCC) 

Depiction of the degree of departure from historical fire regimes, 
possibly resulting in alternations of key ecosystem components. These 
classes categorize and describe vegetation composition and structure 
conditions that currently exist inside the fire regime groups. Based on 
the coarse-scale national data, they serve as generalized wildfire 
rankings. The risk of loss of key ecosystem components from wildfires 
increases from Condition Class 1 (lowest risk) to Condition Class 3 
(highest risk). 

fixed carbon In coal, the solid combustible material remaining after removal of 
moisture, ash, and volatile matter. It is expressed as a percentage. 

floodplain The relatively flat area or lowland adjoining a body of flowing water, 
such as a river or stream, that is covered with water when the river or 
stream overflows its banks. 

forage Vegetation used for food by wildlife, particularly big game wildlife, and 
domestic livestock. 

formation A rock body distinguishable from other rock bodies and useful for 
mapping or description. Formations may be combined into groups or 
subdivided into members. 

fossil The remains or traces of an organism or assemblage of organisms that 
have been preserved by natural processes in the earth’s crust. Many 
minerals that may be of biologic origin are not considered to be fossils 
(e.g., oil, gas, asphalt, limestone). 

fugitive dust Small-diameter dust particles from the action of prevailing winds, the 
turbulence caused by moving machinery and trucks, or both. 

glare Compromised vision due to very bright light (such as direct or indirect 
sunlight or artificial light). 

greenhouse gas A gas in an atmosphere that absorbs and emits radiation within the 
thermal infrared range; naturally occurring GHGs include water vapor, 
CO2, CH4, nitrous oxide (N2O), and ozone (O3). 

groundwater Subsurface water that fills available openings in rock or soil materials to 
the extent that they are considered water saturated. 

grouting 
Grouting generally consists of drilling a series of boreholes into the 
mine voids and filling those voids with a concrete-like mixture that 
eliminates the likelihood of future subsidence events. 

habitat The place where an organism (plant or animal) lives. There are four 
major divisions of habitat, namely terrestrial, freshwater, estuarine, and 
marine. 

hazardous air pollutants 
(HAP) 

Air pollutants that are not part of the NAAQS, but are often brought 
forward for analysis if their levels would be elevated by a proposed 
project. 

hazardous materials Substance that, because of its potential for corrosivity, toxicity, 
ignitability, chemical reactivity, or explosiveness, may cause injury to 
persons or damage to property. 
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hazardous waste Those materials defined in Section 101 (14) of the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980, and 
listed in 40 CFR 261. A used or discarded material that can damage the 
environment and be harmful to human health. Hazardous wastes include 
heavy metals and toxic chemicals used in industrial products and 
processes as well as infectious medical wastes and radioactive materials 
such as spent nuclear fuel rods. 

high-value habitat Any particular habitat that sustains a community, population, or 
subpopulation. It includes intensive use areas that because of relative 
wide distribution do not constitute crucial (Utah Division of Wildlife 
Resources critical) values but are highly important to high-interest 
wildlife. It may also include moderately sensitive habitats of high-
interest species that have low reclamation potential, and Class 3 streams, 
lakes, ponds, or reservoirs. Reconstruction or enhancement of these 
areas may be possible, but should be avoided if not possible. Examples 
include less crucial (critical) but more widely distributed summer and/or 
winter ranges, important feeding areas, areas of high wildlife diversity 
and/or density of high-interest species, natural wetlands, and all other 
riparian areas. 

Holocene Of or belonging to the geologic time, rock series, or sedimentary 
deposits of the more recent of the two epochs of the Quaternary Period, 
beginning at the end of the last Ice Age approximately 11,000 years ago 
and characterized by the development of human civilizations. 

human environment The natural and physical environment in which humans preside or have 
an impact and the relationship of people with the surrounding 
environment (30 CFR 1508.14). 

hydraulic conductivity The capacity of a medium to transmit water; permeability coefficient. 
Expressed as the volume of water at the prevailing temperature that will 
move in unit time under a unit hydraulic gradient through a unit area. 
Units include gallons per day per square foot, centimeters per second. 

hydric soil A soil that is saturated, flooded, or ponded long enough during the 
growing season to develop anaerobic conditions that favor the growth 
and regeneration of hydrophytic (water-loving) vegetation. Hydric soils 
that occur in areas having positive indicators of hydrophytic vegetation 
and wetland hydrology are wetland soils. 

hydrocarbon Any organic compound, gaseous, liquid, or solid, consisting solely of 
carbon and hydrogen. 

hydrology The science dealing with the behavior of water as it occurs in the 
atmosphere, on the surface of the ground, and underground. 

hydrophytic vegetation The plant life growing in water or on a substrate that is at least 
periodically deficient in oxygen as a result of excessive water content. 
When hydrophytic vegetation comprises a community where indicators 
of hydric soils and wetland hydrology also occur, the area has wetland 
vegetation. 
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impacts (or effects) Environmental consequences (the scientific and analytical basis for 
comparison of alternatives) as a result of a proposed action. Effects may 
be either direct, which are caused by the action and occur at the same 
time and place, or indirect, which are caused by the action and are later 
in time or farther removed in distance, but are still reasonably 
foreseeable or cumulative. 

impermeable Not capable of transmitting fluids or gasses in appreciable quantities. 

incised Having a margin that is deeply and sharply notched. 

indirect impact (or 
secondary) 

A reasonably foreseeable impact resulting from an action but occurring 
later in time than or removed in distance from that action (40 CFR 
1508.8). 

initial attack An aggressive suppression action consistent with fire-fighter and public 
safety and values to be protected. 

in-place coal reserves The estimated volume of all of the coal reserves in a lease without 
considering economic or technological factors that might restrict mining. 

interburden A layer of sedimentary rock that separates two mineable coal beds. 

interdisciplinary Characterized by participation or cooperation among two or more 
disciplines or fields of study. 

intermittent stream A stream that does not flow year-round but has some association with 
groundwater for surface or subsurface flow. 

key observation point Critical viewpoints of typical landscapes in a project area (in this case, 
the tract) that have been selected to represent the views of disturbances 
throughout the life of the mine and that are encountered by the greatest 
number of people. 

Konservat-Lagerstatte A locality or geologic horizon with exceptionally good fossil 
preservation, generally exhibiting soft tissue and other organic 
structures. 

land and resource 
management plan 

A land-use plan that directs the use and allocation of USFS lands and 
resources. 

lead agency The agency or agencies preparing or having taken primary responsibility 
for preparing an environmental document (40 CFR 1508.16). 

lease A legal document executed between a mineral owner or lessor and 
another party or lessee that grants the lessee the right to extract minerals 
from the tract of land for which the lease has been obtained (43 CFR 
3400.0-5(r)). 

lek A traditional breeding area for grouse species where territorial males 
display and establish dominance, or an assembly area where birds, 
especially Greater Sage-grouse, carry on display and courtship behavior. 

lenticular Term describing a body of rock or earth that thins out in all directions 
from the center like a double convex optical lens. 

lightscape Characterized by the natural rhythm of sun and moon cycles, clean air, 
and dark nights unperturbed by artificial lights. 
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limestone A sedimentary rock consisting chiefly of calcium carbonate. 

lumens An unit of measurement that measures the power of light perceived by 
the human eye. 

maximum economic 
recovery 

The requirement that based on standard industry operating practices, all 
profitable portions of a leased federal coal deposit must be mined. MER 
determinations will consider existing proven technology; commercially 
available and economically feasible equipment; coal quality, quantity, 
and marketability; safety, exploration, operating, processing, and 
transportation costs; and compliance with applicable laws and 
regulations (43 CFR 3480.0-5(a)(24)). 

mesozoic Of, belonging to, or designating the era of geologic time that includes 
the Triassic, Jurassic, and Cretaceous periods and is characterized by the 
development of flying reptiles, birds, and flowering plants, and by the 
appearance and extinction of dinosaurs. 

CH4 A colorless, odorless, and flammable gaseous hydrocarbon; the simplest 
hydrocarbon; chemical formula=CH4. It is the product of decomposition 
of organic matter and of the carbonization of coal, is used as a fuel and 
as a starting material in chemical synthesis, and is the simplest of the 
alkanes. It is a constituent of natural gas and is also found associated 
with crude oil and coal. 

mineable coal Coal that can be economically mined using present day mining 
technology. 

mining permit A permit to conduct surface coal mining and reclamation operations 
issued by the state regulatory authority pursuant to a state program or by 
the Secretary pursuant to a federal program (30 CFR 701.5). 

mitigation A method or process by which impacts from actions may be made less 
injurious to the environment through appropriate protective measures. 
40 CFR 1508.20 further defines mitigation as 1) avoiding the impact 
altogether by not taking a certain action or parts of an action; 2) 
minimizing an impact by limiting the degree or magnitude of the action 
and its implementation; 3) rectifying the impact by repairing, 
rehabilitating, or restoring the affected environment; 4) reducing or 
eliminating the impact over time by preservation and maintenance; and 
5) compensating for the impact by replacing or providing substitute 
resources or environments. 

mudstone A hardened sedimentary rock consisting of clay. It is similar to shale but 
lacks distinct layers. 

National Ambient Air 
Quality Standards 
(NAAQS) 

Standards set by the Clean Air Act for pollutants considered harmful to 
public health and the environment. They consist of CO, lead, nitrogen 
dioxide, PM (PM10 and PM2.5), ozone, and SO2. 

National Register of 
Historic Places (NRHP) 

A list of districts, sites, buildings, structures, and objects significant in 
American history, architecture, archeology, and culture maintained by 
the Secretary of the Interior. Expanded as authorized by Section 2(b) of 
the Historic Sites Act of 1935 (16 USC 462) and Section 101(a)(1) (A) 
of the NHPA. 
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NATIVE species Wild animals and plants that have evolved in a particular region and 
environment. Native species are the most adapted to the area and are 
more disease and drought resistant than non-native species. Native 
plants provide the greatest benefits to wildlife because the native 
wildlife evolved with native plants. Often the food provided by native 
plants is the most nutritious to our native wildlife. 

NEPA process All measures necessary for compliance with the National Environmental 
Policy Act of 1969 (40 CFR 1508.21). 

No Action Alternative An alternative where no activity would occur. The development of a no 
action alternative is required by regulations implementing the National 
Environmental Policy Act (40 CFR 1502.14). The No Action 
Alternative provides a baseline for estimating the effects of other 
alternatives. 

nonattainment A designated air quality area or airshed that exceeds a NAAQS. Areas 
with levels of a criteria pollutant below the health-based standard are 
designated as “attainment.” 

off-highway vehicle (OHV) Any motorized vehicle capable of, or designed for, travel on or 
immediately over land, water, or other natural terrain, excluding 1) any 
non-amphibious registered motorboat; 2) any military, fire, emergency, 
or law enforcement vehicle while being used for emergency purposes; 3) 
any vehicle whose use is expressly authorized by the authorized officer 
or otherwise officially approved; 4) vehicles in official use; and 5) any 
combat or combat support vehicle when used for national defense (from 
H-1601-1, BLM Land-use Planning Handbook). 

outcrop A rock formation that appears at or near the surface; the intersection of a 
rock formation with the surface. 

overburden Overburden is the term used in mining to describe material above 
(excluding topsoil) the area of economic interest, e.g., the rock and soil 
above the coal seam. Also known as 'waste'. Overburden is distinct from 
tailings, the material that remains after economically valuable 
components have been extracted from the generally finely milled ore. 
Overburden is removed during surface mining, but is typically not 
contaminated with toxic components and may be used to restore a 
mining site to a semblance of its appearance before mining began. 
Overburden may also be used as a term to describe all soil and ancillary 
material above the bedrock horizon in a given area. 

Paleogene The older of two subdivisions of the Tertiary period, including the 
Paleocene, Eocene, and Oligocene Epochs. 

paleontological resource A site containing evidence of plant or non-human animal life of past 
geological periods, usually in the form of fossil remains. 

particulate matter (PM) Complex mixture of extremely small particles and liquid droplets. 
Particle pollution is made up of a number of components, including 
acids (such as nitrates and sulfates), organic chemicals, metals, and soil 
or dust particles. 
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peak discharge The highest discharge of water recorded over a specified period of time 
at a given stream location; also called maximum flow. Often thought of 
in terms of spring snowmelt, summer, fall, or winter rainy season flows. 

perennial species Vegetation that lives over from season to season. 

perennial stream A stream or part of a stream that flows continuously during the calendar 
year as a result of groundwater discharge or surface runoff. 

permeability The ability of rock or soil to transmit a fluid. 

permit application package A proposal to conduct surface coal mining and reclamation operations 
on federal lands, including an application for a permit, permit revision, 
or permit renewal and all the information required by SMCRA, the 
applicable state program, any applicable cooperative agreement, and all 
other applicable laws and regulations including, with respect to federal 
leased coal, the MLA and its implementing regulations. 

permit area The area of land, indicated on the approved map submitted by the 
operator with his or her application, required to be covered by the 
operator’s performance bond under the regulations at 30 CFR 800 and 
that shall include the area of land upon which the operator proposes to 
conduct surface coal mining and reclamation operations under the 
permit, including all disturbed areas (30 CFR 701.5). 

physiography Physical geography 

Pleistocene Of or belonging to the geologic time, rock series, or sedimentary 
deposits of the earlier of the two epochs of the Quaternary Period, 
characterized by the alternate appearance and recession of northern 
glaciation, the appearance and worldwide spread of hominids, and the 
extinction of numerous land mammals, such as the mammoths, 
mastodons, and saber-toothed tigers. 

predator An animal that obtains food by killing and consuming other animals. 

prescribed burning Application of prescribed fire. 

prescribed fire The intentional application of fire to wildland fuels in either their natural 
or modified state under conditions that will allow the fire to be confined 
to a predetermined area and at the same time to produce the intensity of 
heat and rate of spread required to further certain planned objectives 
(i.e., silviculture, wildlife management, etc.). Any fire ignited by 
management actions under certain, predetermined conditions to meet 
specific objectives related to hazardous fuels or habitat improvement. A 
written, approved prescribed fire plan must exist, and NEPA 
requirements must be met, prior to ignition. 

prevention of significant 
deterioration (PSD) 

Regulations promulgated by the EPA to further protect and enhance air 
quality. They use an incremental approach and are intended to help 
maintain good air quality in area that attain that NAAQS and to provide 
special protections for national parks. 
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Proboscidean Any member of the elephant family. 

proper functioning 
condition (PFC) 

1) An element of the Fundamentals of Rangeland Health for watersheds, 
and therefore a required element of state or regional standard and 
guidelines under 43 CFR 4180.2(b). 2) A condition in which vegetation 
and ground cover maintain soil conditions that can sustain natural biotic 
communities. For riparian areas, the process of determining function is 
described in BLM Technical Reference (TR) 1737-9. 3) Riparian-
wetland areas are functioning properly when adequate vegetation, 
landform, or large woody debris is present to dissipate stream energy 
associated with high water flows, thereby reducing erosion and 
improving water quality; filter sediment, capture bed load, and aid 
floodplain development; improve floodwater retention and groundwater 
recharge; develop root masses that stabilize streambanks against cutting 
action; develop diverse ponding and channel characteristics to provide 
the habitat and the water depth, duration, and temperature necessary for 
fish production, waterfowl breeding, and other uses; and support greater 
biodiversity. The functioning condition of riparian-wetland areas is 
influenced by geomorphic features, soil, water, and vegetation. 4) 
Uplands function properly when the existing vegetation and ground 
cover maintain soil conditions capable of sustaining natural biotic 
communities. The functioning condition of uplands is influenced by 
geomorphic features, soil, water, and vegetation. See also, 
Nonfunctioning Condition and Functioning at Risk (from H-4180-1, 
BLM Rangeland Health Standards). 

Proposed Action In terms of NEPA, the project, activity, or action that a federal agency 
proposes to implement or undertake and that is the subject of an 
environmental analysis. In this EIS Alternative B is the Proposed 
Action. 

raptor Bird of prey, such as an eagle, falcon, hawk, owl, or vulture. 

recharge The processes by which groundwater is absorbed into a zone of 
saturation. 

reclamation Rehabilitation of a disturbed area to make it acceptable for designated 
uses. This normally involves regrading, replacement of topsoil, 
revegetation (with native plant life), and other work necessary to restore 
the disturbed area for post-mining use. In general and where viable, an 
attempt to put the terrain back to the pre-mining contours is also of 
paramount importance. 

record of decision A document separate from, but associated with, an EIS that publicly and 
officially discloses the responsible official's decision on the proposed 
action (see 40 CFR 1505.2). 

recoverable coal The amount of coal that (is economically feasible to recover) can 
actually be recovered for sale from the demonstrated coal reserve base. 

rental payment Annual payment from a lessee to a lessor to maintain the lessee’s 
mineral lease rights. 
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resource management plan A land-use plan prescribed by Federal Land Policy and Management Act 
that directs the use and allocation of public lands and resources managed 
by BLM. Prior to selection of the RMP, different alternative 
management plans are compared and evaluated in an EIS to determine 
which plan will best direct the management of the public lands and 
resources. 

revegetation The reestablishment and development of self-sustaining plant cover 
following land disturbance. This may occur through natural processes, 
or the natural processes may be enhanced by human assistance through 
seedbed preparation, reseeding, and mulching. 

right-of-way (ROW) The right to pass over property owned by another. The strip of land over 
which facilities such as roadways, railroads, or power lines are built. 

riparian The area adjacent to rivers and streams that lies between the stream 
channel and upland terrain and that supports specific vegetation 
influenced by perennial and/or intermittent water. 

riparian area A form of wetland transition between permanently saturated wetlands 
and upland areas. A riparian area is defined as an area of land directly 
influenced by permanent (surface or subsurface) water. Riparian areas 
exhibit vegetation or physical characteristics that reflect the influence of 
permanent surface or subsurface water. Typical riparian areas include 
lands along, adjacent to, or contiguous with perennially and 
intermittently flowing rivers and streams, hanging gardens, and areas 
surrounding seeps and springs. Excluded are ephemeral streams or 
washes that lack vegetation and depend on free water in the soil. 

royalty A share of production that is free of the expense of production. It is 
generally paid by a lessee to a lessor of a mineral lease as part of the 
terms of the lease. 

runoff That portion of rainfall that is not absorbed; it may be used by 
vegetation, lost by evaporation, or it may find its way into streams as 
surface flow. 

salinity Refers to the solids such as sodium chloride (table salt) and alkali metals 
that are dissolved in water. In non-saltwater areas, the term “TDS” is 
often used as an equivalent term. 

sandstone A common sedimentary rock primarily composed of sand grains, mainly 
quartz, that are cemented together by other mineral material. 

scoping A public informational process required by NEPA to determine private 
and public concerns, scope of issues, and/or questions regarding a 
proposed action to be evaluated in an EIS. 

sedimentation pond An impoundment used to remove solids from water to meet water 
quality standards or effluent limitations before the water leaves the 
permit area (30 CFR 701.5). 

sensitive noise receptor Receptors that only consider noise as it relates to the human 
environment, for example, residences, hospitals, libraries, recreation 
areas, churches, etc. 
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sensitive species Those species designated by a state director, usually in cooperation state 
natural heritage programs and the state agency responsible for managing 
the species as sensitive. They are those species that 1) could become 
endangered in or extirpated from a state, or within a significant portion 
of its distribution; 2) are under status review by USFWS and/or National 
Marine Fisheries Service; 3) are undergoing significant current or 
predicted downward trends in habitat capability that would reduce a 
species' existing distribution; 4) are undergoing significant current or 
predicted downward trends in population or density such that federal 
listed, proposed, or candidate or state listed status may become 
necessary; 5) typically have small and widely dispersed populations; 
6) inhabit ecological refugia or other specialized or unique habitats; or 
7) are state listed but which may be better conserved through application 
of BLM sensitive species status. 

septarian Carbonate concretionary mass formed in shale with hollow or crystal 
filled interiors. Sedimentary equivalent of geodes, which are mostly 
volcanic in origin. 

Sevier Thrust Belt Zone of low angle faulting- and folding-caused uplift that follows the 
Wasatch Front and that was active in the Cretaceous. 

shale A very fine-grained clastic rock or sediment consisting predominately of 
clay-sized particles. 

significant impact A qualitative term used to describe the anticipated importance of 
impacts to the human and or the environment as a result of a direct or 
indirect action (or actions). 

siltstone A fine-grained clastic rock consisting predominately of silt-sized 
particles. 

skyglow The wide-scale illumination of the night sky or parts of it. The most 
common cause of skyglow is artificial light that emits light pollution. 

socioeconomics The social and economic situation that might be affected by a proposed 
action. 

soil survey The systematic examination, description, classification, and mapping of 
soils in an area, usually a county. Soil surveys are classified according to 
the level of detail of field examination. Order I is the most detailed and 
Order V is the least detailed. 

special status species Includes proposed species, listed species, and candidate species under 
the ESA; state-listed species; and BLM state director-designated 
sensitive species (see BLM Manual 6840, Special Status Species 
Policy). 

stipulations Requirements that are part of the terms of a mineral lease. Some 
stipulations are standard on all federal leases. Other stipulations may be 
applied to specific leases at the discretion of the surface management 
agency to protect valuable surface resources or uses existing on those 
leases. 
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stratigraphic Of, relating to, or determined by stratigraphy, which is the branch of 
geology dealing with the study of the nature, distribution, and relations 
of layered rocks in the earth’s crust. 

strutting ground An area used by Greater Sage-Grouse in early spring for elaborate, 
ritualized courtship displays (see also Lek). 

subbituminous A lower rank of coal (35%–45% carbon) with a heating value between 
that of bituminous and lignite, usually 8,300 to 11,500 BTU per pound. 
Sub-bituminous coal contains a high percentage of volatile matter and 
moisture. 

surface disturbance Greater than casual-use actions created through mechanized or 
mechanical means that would cause soil mixing and result in alteration 
or removal of soil and vegetation, exposing the mineral soil to erosive 
processes to the extent that reclamation may be required. These actions 
may include the use of mechanized earth-moving equipment; truck-
mounted drilling equipment; geophysical exploration; vehicle travel off 
routes in areas designated as limited or closed to OHV use; placement of 
surface facilities such as utilities, pipelines, structures, and oil and gas 
wells; new road construction; and use of pyrotechnics, explosives, and 
hazardous chemicals. 

suspended solids The very fine soil particles that remain in suspension in water for a 
considerable period of time without contact with the stream or river 
channel bottom. 

threatened and endangered 
species 

These species of plants or animals classified as threatened or endangered 
pursuant to Section 4 of the ESA. Any species that is in danger of 
extinction, or is likely to become so within the foreseeable future. 

timing limitation A fluid minerals leasing constraint that prohibits surface use during 
specified time periods to protect identified resource values. The 
constraint does not apply to the operation and maintenance of production 
facilities unless analysis demonstrates that such constraints are needed 
and that less stringent, project-specific constraints would be insufficient. 

topography Physical shape of the ground surface; the configuration of land surface 
including its relief, elevation, and the position of its natural and human-
made features. 

topsoil The upper portion of a soil, usually dark colored and rich in organic 
material. It is more or less equivalent to the upper portion of an A 
horizon in an ABC soil. 

total dissolved solids (TDS) The total quantity in milligrams per liter of dissolved materials in water. 

uranium A very hard, heavy, metallic element that is crucial to development of 
atomic energy. 

vegetation type A kind of existing plant community with distinguishable characteristics 
described in terms of the present vegetation that dominates an area. 
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vertebrate fossils The fossilized remains of animals that possessed a backbone; examples 
are fish, amphibians, reptiles, dinosaurs, birds, and mammals. 

visual resource 
management (VRM) 

The systematic means to identify visual values, establish objectives that 
provide the standards for managing those values, and evaluate the visual 
impacts of proposed projects to ensure that objectives are met. 

visual resources The physical features of a landscape that can be seen (e.g., land, water, 
vegetation, structures, and other features). 

waterfowl A bird that frequents water, especially a swimming bird such as a duck 
or swan. 

wetlands Those areas that are inundated or saturated by surface or groundwater at 
a frequency and duration sufficient, under normal circumstances, to 
support a prevalence of vegetative or aquatic life that requires saturated 
or seasonally saturated soil conditions for growth and reproduction. 
Wetlands include marshes, bogs, sloughs, potholes, river overflows, 
mud flats, wet meadows, seeps, and springs (33 CFR 328.3(a)(7)(b)). 

wild and scenic rivers Rivers or sections of rivers designated by Congressional actions under 
the 1968 Wild and Scenic Rivers Act as wild, scenic, or recreational by 
an act of the Legislature of the state or states through which they flow. 
Wild and scenic rivers may be classified and administered under one or 
more of the following categories: 
Wild river areas: Rivers or sections of rivers that are free of 
impoundments and generally inaccessible except by trail, with 
watersheds or shorelines essentially primitive and waters unpolluted. 
These represent vestiges of primitive America. 
Scenic river areas: Rivers or sections of rivers that are free of 
impoundments, with watersheds still largely primitive and shorelines 
largely undeveloped, but accessible in places by roads. 
Recreational river areas: Rivers or sections of rivers that are readily 
accessible by road or railroad, that may have some development along 
their shorelines, and that may have undergone some impoundment or 
diversion in the past. 

wilderness An area of undeveloped federal land designated wilderness by Congress, 
retaining its primeval character and influence, without permanent 
improvements or human habitation, protected and managed to preserve 
its natural conditions and that 1) generally appears to have been affected 
primarily by the forces of nature with the imprint of man's work 
substantially unnoticeable, 2) has outstanding opportunities for solitude 
or primitive and unconfined recreation, 3) has at least 5,000 acres or is 
of sufficient size to make practical its preservation and use in an 
unimpaired condition, and 4) also may contain features that are of 
ecological, geological, scientific, educational, scenic, or historical value. 
These characteristics were identified by Congress in the Wilderness Act 
of 1964. 
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wildfire An unplanned, unwanted wildland fire including unauthorized human-
caused fires, escaped wildland fire use events, escaped prescribed fire 
projects, and all other wildland fires where the objective is to put the fire 
out. 

wildfire suppression An appropriate management response to wildfire, escaped wildland fire 
use, or prescribed fire that results in curtailment of fire spread and 
eliminates all identified threats from the particular fire. 

wildland fire A non-structure fire, other than prescribed fire, that occurs in the 
wildland. Any fire originating from unplanned ignition. 

wildland fire use The application of the appropriate management response to naturally 
ignited wildland fires to accomplish specific resource management 
objectives in pre-defined designated areas outlined in fire management 
plans. 

wildland-urban interface 
(WUI) 

The line, area, or zone where structures and other human development 
meet or intermingle with undeveloped wildland or vegetative fuels. 
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CHAPTER 8 INDEX 

A  
abandoned mine lands (AML), 4-131 
acetaldehyde, ES-14, 2-54, 4-51, 4-52 
acrolein, ES-14, 2-54, 4-51, 4-52 
adverse impacts, ES-16, 1-6, 2-42, 2-54, 2-57, 

3-8, 4-2, 4-3, 4-41, 4-50, 4-63, 4-74, 4-85, 
4-92, 4-103, 4-106, 4-110, 4-115, 4-120, 
4-122, 4-124, 4-125, 4-130, 4-133, 4-134, 
4-136, 4-138, 4-139, 4-140, 4-143, 4-146, 
4-147, 4-148, 4-149, 4-150, 4-162, 4-166, 
4-189, 4-192, 4-199, 4-210, 4-212, 4-215, 
4-219, 4-222, 4-235, 4-240, 4-241, 4-245, 
4-246, 4-247, 4-248, 4-249, 4-253, 4-254, 
4-264, 4-265, 4-266, 4-269, 4-270, 4-271, 
4-272, 4-273, 4-274, 4-275, 4-276, 4-285, 
4-288, 4-292, 4-293, 4-294, 4-318, 4-320 

airshed, 3-16, 3-18, 4-53 
alkalinity, 3-87, 3-88 
Allen’s big-eared bat, 3-135, 3-137, 3-138, 

3-140, 4-261, 4-265, 4-267, 4-270, 4-272, 
4-273, 4-274, 4-275 

alluvial valley floor (AVF), ES-7, 1-18, 1-19, 
1-27, 2-27, 2-41, 3-3, 3-111, 3-126, 3-127, 
3-128, 4-177, 4-183, 4-195, 4-198, 4-202, 
4-213, 4-214, 4-217, 4-218, 4-221, 4-321 

alluvium, 3-30, 3-43, 3-53, 3-108, 3-113, 3-114, 
3-115, 3-117, 3-118, 3-124, 3-125, 3-128, 
4-210 

alternative, ES-2, ES-8, ES-9, ES-10, ES-11, 
ES-12, ES-13, ES-14, ES-16, ES-17, ES-18, 
1-1, 1-2, 1-5, 1-6, 1-10, 1-11, 1-12, 1-18, 
1-20, 1-28, 1-29, 2-1, 2-2, 2-3, 2-4, 2-8, 2-11, 
2-13, 2-14, 2-15, 2-16, 2-17, 2-18, 2-19, 2-20, 
2-22, 2-24, 2-37, 2-38, 2-39, 2-40, 2-41, 2-42, 
2-43, 2-44, 2-45, 2-46, 2-47, 2-49, 2-51, 2-53, 
2-54, 2-55, 2-56, 2-57, 2-58, 2-59, 2-60, 3-1, 
3-3, 3-129, 3-135, 4-1, 4-2, 4-3, 4-4, 4-5, 4-6, 
4-7, 4-8, 4-12, 4-14, 4-19, 4-21, 4-22, 4-24, 
4-25, 4-26, 4-28, 4-29, 4-30, 4-31, 4-38, 4-42, 
4-43, 4-44, 4-45, 4-49, 4-50, 4-51, 4-52, 4-53, 
4-54, 4-55, 4-56, 4-58, 4-59, 4-60, 4-61, 4-62, 
4-64, 4-65, 4-66, 4-67, 4-68, 4-69, 4-70, 4-71, 
4-72, 4-73, 4-74, 4-76, 4-78, 4-79, 4-82, 4-83, 
4-84, 4-85, 4-87, 4-88, 4-89, 4-90, 4-91, 4-92, 
4-94, 4-96, 4-97, 4-101, 4-102, 4-103, 4-105, 
4-106, 4-107, 4-109, 4-110, 4-111, 4-112, 
4-114, 4-116, 4-117, 4-119, 4-120, 4-121, 

4-122, 4-123, 4-124, 4-125, 4-126, 4-127, 
4-128, 4-130, 4-131, 4-132, 4-140, 4-141, 
4-142, 4-145, 4-146, 4-147, 4-148, 4-149, 
4-150, 4-152, 4-154, 4-155, 4-156, 4-157, 
4-158, 4-159, 4-160, 4-161, 4-162, 4-163, 
4-164, 4-165, 4-166, 4-169, 4-170, 4-174, 
4-175, 4-177, 4-178, 4-179, 4-180, 4-181, 
4-182, 4-183, 4-184, 4-185, 4-186, 4-187, 
4-188, 4-189, 4-191, 4-192, 4-194, 4-195, 
4-196, 4-197, 4-198, 4-199, 4-201, 4-208, 
4-209, 4-213, 4-214, 4-215, 4-216, 4-217, 
4-218, 4-219, 4-220, 4-221, 4-222, 4-224, 
4-228, 4-229, 4-231, 4-233, 4-236, 4-238, 
4-239, 4-240, 4-241, 4-243, 4-245, 4-246, 
4-247, 4-248, 4-249, 4-250, 4-251, 4-252, 
4-253, 4-254, 4-255, 4-256, 4-259, 4-260, 
4-261, 4-263, 4-264, 4-265, 4-266, 4-267, 
4-269, 4-270, 4-271, 4-272, 4-273, 4-274, 4-275, 
4-276, 4-277, 4-280, 4-283, 4-284, 4-285, 
4-289, 4-290, 4-291, 4-292, 4-293, 4-294, 
4-295, 4-296, 4-297, 4-298, 4-299, 4-301, 
4-302, 4-306, 4-307, 4-308, 4-309, 4-310, 
4-313, 4-314, 4-315, 4-316, 4-317, 4-318, 
4-319, 4-320, 4-322, 4-323, 4-325 

Alton, ES-1, ES-2, ES-3, ES-4, ES-5, ES-6, 
ES-7, ES-9, ES-10, ES-13, 1-1, 1-2, 1-4, 1-5, 
1-7, 1-9, 1-11, 1-12, 1-13, 1-16, 1-18, 1-19, 
1-21, 1-22, 1-23, 1-24, 1-25, 1-26, 1-27, 1-29, 
2-1, 2-2, 2-3, 2-4, 2-5, 2-9, 2-10, 2-12, 2-13, 
2-14, 2-17, 2-18, 2-28, 2-30, 2-31, 2-35, 2-36, 
2-37, 2-38, 2-39, 2-43, 2-45, 2-46, 2-53, 2-56, 
2-57, 3-1, 3-2, 3-3, 3-4, 3-8, 3-9, 3-10, 3-11, 
3-12, 3-13, 3-15, 3-16, 3-17, 3-30, 3-36, 3-37, 
3-40, 3-44, 3-45, 3-46, 3-47, 3-48, 3-49, 3-50, 
3-51, 3-52, 3-53, 3-54, 3-55, 3-56, 3-59, 3-61, 
3-62, 3-63, 3-64, 3-66, 3-67, 3-70, 3-73, 3-74, 
3-75, 3-76, 3-77, 3-79, 3-81, 3-83, 3-85, 3-86, 
3-87, 3-88, 3-91, 3-92, 3-93, 3-95, 3-96, 3-98, 
3-99, 3-100, 3-101, 3-102, 3-104, 3-106, 
3-111, 3-112, 3-113, 3-116, 3-120, 3-122, 
3-125, 3-129, 3-130, 3-133, 3-135, 3-137, 
3-143, 3-146, 3-147, 3-148, 3-149, 3-150, 
3-151, 3-152, 4-1, 4-7, 4-9, 4-10, 4-11, 4-12, 
4-13, 4-14, 4-15, 4-18, 4-19, 4-20, 4-21, 4-22, 
4-23, 4-24, 4-25, 4-28, 4-29, 4-30, 4-37, 4-38, 
4-39, 4-43, 4-44, 4-47, 4-48, 4-49, 4-51, 4-66, 
4-67, 4-68, 4-69, 4-70, 4-72, 4-73, 4-74, 4-76, 
4-77, 4-87, 4-90, 4-91, 4-93, 4-94, 4-98, 4-99, 
4-100, 4-101, 4-102, 4-103, 4-104, 4-107, 
4-108, 4-109, 4-111, 4-113, 4-116, 4-117, 
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4-118, 4-120, 4-121, 4-122, 4-124, 4-129, 
4-134, 4-135, 4-136, 4-137, 4-139, 4-140, 
4-141, 4-142, 4-143, 4-146, 4-147, 4-149, 
4-150, 4-164, 4-166, 4-169, 4-170, 4-172, 
4-176, 4-177, 4-178, 4-182, 4-183, 4-184, 
4-188, 4-191, 4-194, 4-196, 4-198, 4-199, 
4-200, 4-202, 4-203, 4-209, 4-210, 4-212, 
4-214, 4-218, 4-224, 4-229, 4-239, 4-243, 
4-251, 4-256, 4-261, 4-267, 4-280, 4-281, 
4-282, 4-285, 4-286, 4-287, 4-290, 4-291, 
4-292, 4-296, 4-297, 4-298, 4-300, 4-301, 
4-302, 4-305, 4-306, 4-307, 4-308, 4-309, 
4-310, 4-313, 4-314, 4-315, 4-316, 4-317, 
4-318, 4-319, 4-320, 4-322, 4-323, 5-1, 5-2, 
5-4, 5-5, 5-8, 5-17, 5-19, 5-22 

Alton Coal Development, LLC (ACD), ES-1, 
ES-3, ES-9, ES-18, 1-1, 1-4, 1-9, 1-10, 1-21, 
1-30, 2-4, 2-5, 2-6, 2-9, 2-15, 2-18, 2-36, 
2-37, 2-38, 2-39, 2-41, 2-45, 2-47, 2-49, 3-3, 
3-30, 3-43, 3-44, 3-46, 3-99, 3-115, 3-117, 
3-144, 3-146, 3-147, 3-148, 3-151, 4-3, 4-8, 
4-18, 4-22, 4-25, 4-31, 4-57, 4-76, 4-79, 4-88, 
4-89, 4-105, 4-111, 4-121, 4-126, 4-128, 
4-164, 4-165, 4-169, 4-170, 4-196, 4-198, 
4-283, 4-298, 4-302, 4-315, 4-318, 4-320, 
4-321, 4-322, 5-2, 5-8, 5-9 

ambient noise, ES-14, 2-53, 4-7, 4-8, 4-12, 4-21, 
4-41, 4-140, 4-226, 4-227, 4-233, 4-236, 
4-251, 4-257, 4-259, 4-290, 4-300, 4-301 

Ammonite, 3-54, 3-55, 4-116, 4-118 
angle of influence, 2-56, 2-59, 3-40, 4-80, 4-93, 

4-94, 4-95, 4-97, 4-98 
animal unit months (AUM), ES-15, 1-11, 2-57, 

3-52, 4-113, 4-130, 4-145, 4-148 
annual precipitation, ES-13, 3-1, 3-16, 3-92, 

3-98 
approximate original contour (AOC), 2-8, 2-28, 

2-31, 2-33, 2-34, 4-2, 4-5, 4-93, 4-96, 4-204, 
4-282 

aquatic, 3-51, 3-54, 3-99, 4-72, 4-105, 4-201, 
4-213, 4-228, 4-232, 4-233, 4-260 

aquifer, 3-98, 3-104, 3-112, 3-117, 3-126, 4-191, 
4-200, 4-208, 4-209, 4-213 

archaeology, 3-37, 5-14 
ash, 3-45, 3-46, 3-132, 4-250, 4-311 
average daily traffic (ADT), 4-133, 4-137, 

4-138, 4-139, 4-140, 4-165, 4-251, 4-252 

B 
backfill, 2-28, 2-29, 2-32 
baseline, 2-24, 2-32, 2-34, 3-1, 3-7, 3-9, 3-10, 

3-21, 3-85, 3-127, 4-9, 4-15, 4-37, 4-64, 4-67, 
4-72, 4-83, 4-191, 4-225, 4-290, 4-296, 4-301, 
4-306 

beneficial impact, 2-57, 4-6, 4-41, 4-143, 4-235, 
4-285, 4-286, 4-296, 4-319 

bentonite, 3-43, 3-117 
benzene, ES-14, 2-11, 2-54, 4-51, 4-52, 4-63, 

4-64, 4-104 
best available control technology (BACT), 2-26 
best management practice (BMP), 2-9, 4-227, 

4-259 
big free-tailed bat, 3-131, 3-136, 3-137, 3-138, 

3-140, 4-229, 4-243, 4-261, 4-265, 4-267, 
4-270, 4-272, 4-274, 4-275 

big game, 1-29, 2-35, 2-41, 2-57, 3-58, 3-59, 
3-129, 3-132, 4-121, 4-122, 4-124, 4-136, 
4-146, 4-149, 4-225, 4-232, 4-235, 4-236, 
4-237, 4-238, 4-246, 4-248, 4-252, 4-254, 
4-321 

biological assessment (BA), ES-1, 1-1, 5-8 
biological soil crust (or cryptobiotic crust), ES-

7, 1-27, 3-86, 3-89, 4-151, 4-153, 4-159, 
4-161, 4-162, 4-189, 4-255, 4-295 

birds of conservation concern (BOCC), 3-129, 
3-130 

Black Lung Excise Tax, 4-131, 4-146, 4-148 
Black Swift, 3-136, 3-137, 3-138, 3-142, 4-261, 

4-266, 4-270, 4-272, 4-274, 4-276 
bonus bid, 4-131, 4-146, 4-148 
Bryce Canyon National Park (BCNP), ES-5, 

ES-6, ES-8, ES-13, 1-13, 1-24, 1-25, 1-26, 
1-28, 2-10, 2-30, 2-35, 2-53, 2-54, 3-1, 3-2, 
3-4, 3-9, 3-10, 3-11, 3-12, 3-13, 3-15, 3-16, 
3-19, 3-24, 3-27, 3-29, 3-49, 3-50, 3-56, 3-58, 
3-59, 3-61, 3-63, 3-65, 3-69, 3-90, 3-91, 3-141, 
4-7, 4-10, 4-11, 4-20, 4-22, 4-23, 4-30, 4-31, 
4-32, 4-37, 4-39, 4-40, 4-41, 4-47, 4-48, 4-49, 
4-59, 4-65, 4-66, 4-67, 4-70, 4-72, 4-74, 4-95, 
4-108, 4-122, 4-123, 4-124, 4-137, 4-138, 
4-209, 4-300, 4-302, 4-306, 4-307, 4-308, 
4-309, 4-310, 5-11, 5-12, 5-19, 5-22 
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buffer zone, 1-13, 1-14, 1-18, 2-2, 2-13, 2-16, 
2-19, 2-46, 4-134, 4-135, 4-206 

Bureau of Land Management (BLM), ES-1, 
ES-2, ES-3, ES-4, ES-5, ES-8, ES-9, ES-10, 
ES-11, ES-13, ES-15, ES-18, 1-1, 1-2, 1-3, 
1-4, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 1-12, 
1-13, 1-14, 1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 
1-21, 1-22, 1-23, 1-24, 1-25, 1-28, 1-29, 1-30, 
2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 2-8, 2-9, 2-10, 
2-13, 2-14, 2-15, 2-16, 2-17, 2-18, 2-19, 2-20, 
2-21, 2-23, 2-24, 2-25, 2-26, 2-27, 2-28, 2-30, 
2-31, 2-35, 2-36, 2-37, 2-38, 2-39, 2-40, 2-41, 
2-42, 2-43, 2-44, 2-45, 2-46, 2-49, 2-54, 2-57, 
3-1, 3-2, 3-3, 3-4, 3-10, 3-11, 3-12, 3-15, 
3-29, 3-30, 3-31, 3-32, 3-33, 3-34, 3-36, 3-37, 
3-38, 3-46, 3-49, 3-50, 3-51, 3-54, 3-55, 3-56, 
3-59, 3-74, 3-77, 3-86, 3-87, 3-88, 3-89, 3-92, 
3-95, 3-97, 3-108, 3-112, 3-118, 3-119, 3-126, 
3-129, 3-132, 3-133, 3-135, 3-136, 3-139, 
3-143, 3-144, 3-146, 3-147, 3-148, 3-149, 4-1, 
4-2, 4-3, 4-4, 4-6, 4-7, 4-22, 4-24, 4-25, 4-26, 
4-27, 4-28, 4-29, 4-30, 4-31, 4-47, 4-48, 4-49, 
4-66, 4-74, 4-76, 4-77, 4-79, 4-80, 4-87, 4-88, 
4-89, 4-90, 4-91, 4-94, 4-96, 4-98, 4-100, 
4-101, 4-102, 4-104, 4-107, 4-109, 4-111, 
4-116, 4-121, 4-122, 4-123, 4-124, 4-127, 
4-130, 4-136, 4-137, 4-139, 4-145, 4-146, 
4-148, 4-150, 4-151, 4-159, 4-169, 4-170, 
4-172, 4-173, 4-175, 4-178, 4-179, 4-181, 
4-184, 4-185, 4-186, 4-193, 4-198, 4-207, 
4-224, 4-225, 4-227, 4-228, 4-231, 4-232, 
4-234, 4-236, 4-237, 4-238, 4-240, 4-246, 
4-249, 4-251, 4-254, 4-256, 4-257, 4-259, 
4-269, 4-276, 4-277, 4-278, 4-279, 4-280, 
4-282, 4-283, 4-284, 4-285, 4-286, 4-287, 
4-291, 4-292, 4-294, 4-296, 4-298, 4-299, 
4-300, 4-301, 4-302, 4-304, 4-305, 4-313, 
4-314, 4-315, 4-316, 4-317, 4-318, 4-319, 
4-320, 4-321, 4-322, 4-323, 4-325, 5-1, 5-2, 
5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 5-9, 5-10, 5-13, 
5-17 

Bureau of Land Management-Kanab Field 
Office (BLM-KFO), ES-3, 1-1, 1-10, 1-21, 
2-27, 2-28, 2-57, 3-30, 3-37, 3-46, 3-49, 3-50, 
3-55, 4-116, 4-122, 4-124, 4-296, 4-299, 
4-300, 4-301, 4-304, 4-305, 4-314, 4-315, 
4-316, 4-317, 4-318, 4-319, 4-320, 4-321, 
4-322, 5-1, 5-2, 5-3, 5-4 

Burrowing Owl, ES-7, 1-26, 3-130, 3-131, 
3-136, 3-137, 3-138, 3-141, 4-229, 4-243, 
4-261, 4-266, 4-267, 4-273, 4-274, 4-275 

C 
carbon monoxide (CO2), ES-14, 2-53, 2-54, 

3-18, 3-21, 3-22, 3-29, 4-50, 4-51, 4-52, 4-60, 
4-73, 4-74, 4-310, 4-311, 4-312 

Cedar City, ES-13, ES-16, 1-21, 1-22, 2-12, 
2-37, 2-53, 2-57, 3-1, 3-9, 3-13, 3-16, 3-17, 
3-62, 3-64, 3-65, 3-67, 3-76, 3-77, 3-79, 3-81, 
3-83, 3-85, 3-90, 3-91, 4-38, 4-123, 4-128, 
4-132, 4-133, 4-138, 4-139, 4-140, 4-145, 
4-147, 4-164, 4-165, 4-191, 4-222, 4-251, 
4-299, 4-300, 4-302, 4-305, 4-318, 5-1, 5-2, 
5-3, 5-4 

Cenomanian, 3-53, 3-54, 4-117, 4-118 
Class I areas (air quality), 3-20, 3-21, 3-24, 3-25, 

3-26, 3-27, 4-43, 4-64, 4-66, 4-67, 4-71, 4-306 
Class II areas (air quality), 2-54, 3-20, 3-24, 

4-66, 4-69, 4-70, 4-308, 4-309 
Clean Water Act (CWA), 1-6, 2-22, 3-94, 3-99, 

3-126, 4-104, 4-168, 4-171, 4-192, 4-195, 
4-207, 4-213, 4-224, 5-1 

Coal Hollow Mine, ES-9, 1-29, 2-3, 2-9, 2-24, 
2-36, 2-40, 3-17, 3-18, 3-19, 3-25, 3-44, 3-99, 
3-105, 3-109, 3-112, 3-117, 3-148, 3-150, 4-2, 
4-8, 4-48, 4-57, 4-58, 4-107, 4-121, 4-164, 
4-191, 4-197, 4-200, 4-202, 4-203, 4-205, 
4-209, 4-212, 4-251, 4-283, 4-296, 4-298, 
4-301, 4-313, 4-318, 4-319, 4-320, 4-321, 
4-323, 5-6 

Code of Federal Regulations (CFR), ES-1, ES-2, 
1-1, 1-2, 1-7, 1-9, 1-10, 1-12, 1-13, 1-14, 
1-18, 1-19, 1-20, 1-21, 2-1, 2-2, 2-10, 2-21, 
2-23, 2-25, 2-38, 2-51, 3-2, 3-5, 3-6, 3-7, 3-8, 
3-9, 3-18, 3-19, 3-28, 3-144, 4-1, 4-2, 4-6, 
4-7, 4-19, 4-39, 4-77, 4-78, 4-104, 4-111, 
4-116, 4-151, 4-192, 4-193, 4-277, 4-283, 
4-296, 5-3, 5-5, 5-6, 5-17 

colluvium, 3-54 
Community Impact Fund Board (CIB), 3-75, 

3-76, 4-130, 4-132 
Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), 
ES-6, 1-25, 2-29, 4-104 
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conservation agreement, 3-129, 3-136, 4-259 
construction noise, 3-6 
Council on Environmental Quality (CEQ), 2-1, 

2-51, 3-29, 3-77, 4-1 
cretaceous, 3-40, 3-53, 3-54 
criteria pollutants, ES-14, 3-18, 3-19, 3-23, 3-24, 

3-28, 4-53, 4-74 
crucial winter range, 1-17 
cultural resource management plan (CRMP), 

4-80, 4-85, 4-86 
cultural resources, ES-5, ES-10, ES-14, 1-6, 

1-24, 1-25, 1-29, 2-6, 2-13, 2-16, 2-17, 2-19, 
2-28, 2-44, 2-54, 3-2, 3-3, 3-30, 3-31, 3-35, 
4-1, 4-75, 4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 
4-82, 4-83, 4-85, 4-86, 4-140, 4-142, 4-177, 
4-183, 4-313, 5-6, 5-7, 5-14 

cumulative impact, ES-3, ES-14, 1-20, 1-22, 
1-24, 1-29, 2-28, 2-29, 2-47, 3-56, 4-2, 4-78, 
4-121, 4-194, 4-227, 4-259, 4-296, 4-297, 
4-300, 4-301, 4-302, 4-304, 4-306, 4-307, 
4-309, 4-310, 4-313, 4-314, 4-315, 4-316, 
4-317, 4-318, 4-319, 4-320, 4-322 

cumulative impact assessment area (CIAA), 4-2, 
4-296, 4-297, 4-298, 4-299, 4-300, 4-301, 
4-302, 4-304, 4-313, 4-314, 4-315, 4-316, 
4-317, 4-318, 4-319, 4-320, 4-321, 4-322, 
4-323, 4-324 

D 
Department of Justice (DOJ), ES-1, 1-2, 1-10, 

5-10 
deposition, 1-25, 2-54, 2-58, 3-21, 3-27, 3-86, 

4-43, 4-67, 4-71, 4-72, 4-74, 4-114, 4-116, 
4-154, 4-194, 4-310 

desired wildland fire condition (DWFC), 3-39 
dispersion model domain, 4-43, 4-53 
Dixie National Forest (DNF), ES-13, 3-1, 3-10, 

3-11, 3-12, 3-15, 3-49, 3-50, 3-56, 3-57, 3-59, 
3-69, 3-90, 3-91, 4-23, 4-24, 4-37, 4-39, 
4-108, 4-122, 4-136, 4-300, 4-301, 4-302, 
4-304, 4-305, 4-317, 5-1 

E 
emission plume, 2-54, 3-26, 4-65, 4-66, 4-67, 

4-70 
emissions, ES-5, ES-14, 1-25, 2-10, 2-11, 2-21, 

2-26, 2-27, 2-42, 2-53, 2-54, 3-8, 3-10, 3-16, 
3-20, 3-21, 3-22, 3-23, 3-24, 3-25, 3-26, 3-27, 
3-28, 3-29, 4-8, 4-10, 4-18, 4-43, 4-47, 4-48, 
4-49, 4-50, 4-51, 4-52, 4-53, 4-54, 4-57, 4-58, 
4-59, 4-60, 4-61, 4-62, 4-63, 4-64, 4-66, 4-67, 
4-68, 4-70, 4-71, 4-73, 4-74, 4-75, 4-304, 
4-305, 4-306, 4-307, 4-309, 4-310, 4-311, 
4-312, 4-313, 5-8 

employees, ES-9, 2-4, 2-11, 2-12, 2-26, 2-28, 
2-30, 2-34, 2-42, 2-45, 2-49, 3-13, 3-61, 3-69, 
3-76, 4-6, 4-7, 4-45, 4-77, 4-82, 4-127, 4-128, 
4-129, 4-133, 4-138, 4-139, 4-143, 4-145, 
4-146, 4-147, 4-148, 4-165, 4-225, 4-257, 
4-318 

endangered species, 1-8, 1-15, 1-24, 3-51, 
4-168, 4-256, 4-277, 5-8 

Endangered Species Act (ESA), 1-8, 1-11, 2-23, 
3-135, 3-139, 4-168, 4-256, 4-277, 4-283, 5-1, 
5-8 

Energy Policy Act (EPAct), 1-5, 1-7, 2-40 
environmental assessment (EA), 3-147, 4-278, 

4-280, 4-284, 4-296, 4-316, 4-317, 4-321, 
4-323 

environmental impact statement (EIS), ES-1, 
ES-2, ES-3, ES-4, ES-5, ES-9, ES-10, ES-11, 
ES-12, ES-13, ES-15, ES-18, 1-1, 1-2, 1-5, 
1-6, 1-8, 1-9, 1-10, 1-11, 1-12, 1-13, 1-14, 
1-15, 1-19, 1-20, 1-21, 1-22, 1-23, 1-24, 1-30, 
2-1, 2-2, 2-3, 2-4, 2-13, 2-16, 2-17, 2-19, 
2-21, 2-23, 2-31, 2-36, 2-37, 2-38, 2-39, 2-40, 
2-41, 2-42, 2-43, 2-44, 2-46, 2-47, 3-2, 3-3, 
3-4, 3-8, 3-46, 3-49, 3-63, 3-86, 4-1, 4-2, 4-3, 
4-5, 4-10, 4-53, 4-74, 4-82, 4-100, 4-101, 
4-165, 4-250, 4-254, 4-274, 4-277, 4-283, 
4-285, 4-294, 4-296, 4-298, 4-299, 4-304, 
4-313, 4-316, 4-318, 5-1, 5-2, 5-3, 5-5, 5-10, 
5-12, 5-13, 5-14, 5-16, 5-17, 5-19, 5-22 

environmental justice (EJ), ES-16, 1-24, 2-57, 
3-2, 3-61, 3-77, 3-78, 3-81, 3-85, 4-8, 4-126, 
4-139, 4-140, 4-141, 4-142, 4-143, 4-144, 
4-147, 4-149, 4-150, 4-318 
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Environmental Protection Agency (EPA), ES-1, 
ES-18, 1-5, 1-6, 2-11, 2-26, 2-27, 3-5, 3-6, 
3-7, 3-18, 3-19, 3-20, 3-21, 3-22, 3-25, 3-26, 
3-27, 3-28, 3-48, 3-77, 3-99, 4-6, 4-13, 4-14, 
4-15, 4-21, 4-44, 4-47, 4-51, 4-53, 4-60, 4-64, 
4-66, 4-67, 4-71, 4-73, 4-153, 4-154, 4-193, 
4-201, 4-305, 5-3, 5-5, 5-8, 5-11, 5-19, 5-22 

erosion, ES-7, ES-17, 1-10, 1-27, 2-3, 2-26, 
2-33, 3-20, 3-30, 3-43, 3-46, 3-86, 3-87, 3-88, 
3-89, 3-106, 3-109, 3-112, 3-128, 4-50, 4-78, 
4-85, 4-86, 4-103, 4-115, 4-137, 4-151, 4-152, 
4-153, 4-154, 4-159, 4-163, 4-168, 4-170, 
4-196, 4-197, 4-199, 4-201, 4-206, 4-207, 
4-213, 4-214, 4-228, 4-232, 4-260, 4-312, 
4-318, 4-320 

evapotranspiration, 3-104, 3-108, 3-118, 3-119, 
4-208 

excavation, 2-16, 4-26, 4-80, 4-85, 4-86, 4-96, 
4-203, 4-207, 4-208, 4-211, 4-266, 4-270, 
4-272 

executive order (EO), 1-7, 3-2, 3-77, 3-126, 
3-127, 4-192, 4-196, 4-224 

extensive recreation management area (ERMA), 
3-56 

external overburden disposal area (EODA), 2-6, 
2-16, 2-49, 4-28, 4-29, 4-42 

F 
fair market value, ES-1, 1-1, 1-2, 1-21, 2-3, 

3-63, 3-64, 5-3, 5-5 
Federal Coal Leasing Act Amendments 

(FCLAA), 1-5, 1-7, 1-10 
Federal Land Policy and Management Act 

(FLPMA), 1-5, 1-7, 1-10, 1-14, 2-36, 4-6, 
4-76, 4-93, 4-107, 4-111, 4-116, 4-151, 4-168, 
4-192, 4-224, 4-256 

Ferruginous Hawk, ES-7, 1-26, 3-136, 3-137, 
3-138, 3-141, 4-261, 4-267, 4-273, 4-274, 
4-275 

fire department, 3-76, 4-139 
fire management plan (FMP), 3-37, 4-88 
fire management units (FMU), 3-37 
fire regime, ES-14, 2-55, 3-37, 3-38, 3-138, 

3-145, 4-87, 4-88, 4-89, 4-91, 4-92, 4-227, 
4-258, 4-314 

fire regime conditions class (FRCC), ES-14, 
2-55, 3-38, 3-39, 4-87, 4-88, 4-89, 4-91, 4-92 

Five County Association of Governments 
(FCAOG), 1-9, 3-37, 3-49, 3-50, 3-60, 3-61, 
3-76, 4-90, 4-107, 4-109 

fixed carbon, 3-45, 3-46 
floodplain, ES-17, 2-58, 3-126, 3-127, 3-128, 

4-192, 4-202, 4-207, 4-214, 4-218, 4-221, 
4-222 

forage, ES-6, ES-15, 1-26, 2-8, 2-41, 2-57, 3-52, 
3-96, 3-133, 3-142, 3-144, 3-145, 4-8, 4-25, 
4-108, 4-112, 4-114, 4-115, 4-122, 4-169, 
4-170, 4-225, 4-233, 4-235, 4-237, 4-240, 
4-241, 4-255, 4-265, 4-266, 4-287, 4-295, 
4-300, 4-316, 4-320, 4-322 

formaldehyde, ES-14, 2-54, 4-51, 4-52, 4-63, 
4-64 

formation, ES-16, 2-28, 3-40, 3-43, 3-45, 3-46, 
3-53, 3-54, 3-55, 3-98, 3-108, 3-112, 3-113, 
3-115, 3-116, 3-117, 3-118, 3-119, 3-120, 
3-122, 3-123, 4-44, 4-98, 4-99, 4-117, 4-120, 
4-154, 4-203, 4-208, 4-210, 4-211 

fossil, 3-22, 3-27, 3-43, 3-53, 3-54, 3-55, 4-73, 
4-74, 4-116, 4-117, 4-118, 4-120, 4-175, 
4-181, 4-187, 4-311, 4-312, 4-317 

fringed myotis, 3-136, 3-137, 3-138, 3-140, 
4-261, 4-265, 4-267, 4-270, 4-272, 4-273, 
4-274, 4-275 

fugitive dust, ES-17, 2-58, 4-43, 4-47, 4-48, 
4-50, 4-52, 4-64, 4-151, 4-153, 4-175, 4-181, 
4-187 

G 
Garfield County, 1-9, 1-10, 1-29, 2-46, 3-50, 

3-60, 3-61, 3-62, 3-63, 3-65, 3-66, 3-67, 3-68, 
3-69, 3-70, 3-72, 3-73, 3-75, 3-76, 3-77, 3-79, 
3-81, 3-83, 3-85, 3-129, 3-133, 3-135, 3-143, 
4-139, 4-140, 5-2 

glare, 3-15, 4-37, 4-141 
Golden Eagle, ES-7, 1-26, 3-135, 3-136, 3-137, 

3-138, 3-141, 4-256, 4-261, 4-267, 4-273, 
4-274, 4-275 
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Grand Staircase Escalante National Monument 
(GSENM), ES-6, ES-13, 1-26, 3-1, 3-2, 3-11, 
3-24, 3-26, 3-49, 3-50, 3-56, 3-58, 3-59, 3-69, 
4-65, 4-69, 4-70, 4-72, 4-108, 4-122, 4-123, 
4-124, 4-306, 4-307, 4-308, 4-309, 5-1, 5-3, 
5-11 

grazing allotment, 3-51, 3-52, 4-112 
Greater Sage-Grouse, ES-7, ES-10, 1-10, 1-11, 

1-12, 1-15, 1-16, 1-17, 1-18, 1-26, 2-13, 2-17, 
2-22, 2-23, 2-24, 2-31, 2-41, 2-44, 2-60, 3-37, 
3-135, 3-137, 3-138, 3-143, 3-144, 3-145, 
3-146, 3-147, 3-149, 3-151, 3-152, 4-96, 
4-231, 4-245, 4-256, 4-261, 4-263, 4-264, 
4-267, 4-273, 4-276, 4-277, 4-278, 4-279, 
4-281, 4-282, 4-283, 4-284, 4-285, 4-286, 
4-287, 4-288, 4-289, 4-290, 4-291, 4-292, 
4-293, 4-294, 4-296, 4-322, 4-323, 4-324, 
4-325 

greenhouse gas (GHG), 2-54, 3-21, 3-22, 3-28, 
3-29, 4-73, 4-74, 4-75, 4-310, 4-311, 4-312, 
4-313 

groundwater, ES-7, ES-17, 1-19, 1-27, 2-7, 2-9, 
2-28, 2-29, 2-58, 2-59, 3-2, 3-44, 3-98, 3-99, 
3-103, 3-104, 3-107, 3-108, 3-109, 3-112, 
3-115, 3-116, 3-117, 3-118, 3-119, 3-120, 
3-121, 3-122, 3-123, 3-124, 3-125, 3-126, 4-2, 
4-93, 4-98, 4-99, 4-153, 4-191, 4-194, 4-195, 
4-197, 4-198, 4-199, 4-200, 4-202, 4-203, 
4-204, 4-205, 4-206, 4-208, 4-209, 4-210, 
4-211, 4-212, 4-213, 4-214, 4-216, 4-217, 
4-218, 4-219, 4-220, 4-221, 4-222, 4-223, 
4-237, 4-246, 4-248, 4-321 

groundwater well, 4-210 

H 
habitat, ES-7, ES-9, ES-17, 1-1, 1-11, 1-12, 

1-15, 1-16, 1-17, 1-26, 1-28, 2-3, 2-4, 2-9, 
2-17, 2-22, 2-23, 2-24, 2-31, 2-32, 2-34, 2-35, 
2-41, 2-44, 2-58, 2-59, 2-60, 3-2, 3-3, 3-37, 
3-59, 3-94, 3-95, 3-97, 3-126, 3-129, 3-130, 
3-131, 3-132, 3-133, 3-134, 3-135, 3-136, 
3-137, 3-138, 3-139, 3-140, 3-141, 3-142, 
3-143, 3-144, 3-145, 3-146, 3-147, 3-148, 
3-149, 3-150, 3-151, 3-152, 4-2, 4-8, 4-25, 
4-28, 4-96, 4-105, 4-107, 4-108, 4-122, 4-124, 
4-125, 4-136, 4-144, 4-146, 4-162, 4-168, 
4-169, 4-171, 4-189, 4-195, 4-196, 4-213, 
4-214, 4-218, 4-221, 4-222, 4-224, 4-225, 
4-226, 4-227, 4-228, 4-229, 4-231, 4-232, 
4-233, 4-234, 4-235, 4-236, 4-237, 4-238, 
4-240, 4-241, 4-245, 4-246, 4-247, 4-248, 
4-249, 4-250, 4-251, 4-252, 4-253, 4-254, 
4-255, 4-256, 4-257, 4-258, 4-259, 4-261, 
4-263, 4-264, 4-265, 4-266, 4-269, 4-270, 
4-271, 4-272, 4-273, 4-274, 4-275, 4-276, 4-277, 
4-278, 4-279, 4-280, 4-281, 4-282, 4-283, 
4-284, 4-285, 4-286, 4-287, 4-288, 4-289, 
4-290, 4-291, 4-292, 4-293, 4-294, 4-295, 
4-296, 4-300, 4-312, 4-320, 4-321, 4-322, 
4-323, 4-324, 4-325, 5-8  

Hatch, ES-13, ES-16, 1-29, 1-30, 2-12, 2-47, 
2-57, 3-1, 3-4, 3-9, 3-10, 3-15, 3-30, 3-36, 
3-75, 3-79, 3-83, 3-91, 4-10, 4-15, 4-16, 4-21, 
4-77, 4-137, 4-138, 4-140, 4-165, 4-300, 
4-301, 4-316, 4-317, 5-1, 5-3 

hazardous air pollutants (HAP), ES-14, 2-54, 
3-20, 4-52, 4-63, 4-64, 4-306 

hazardous materials, ES-6, ES-15, 1-6, 1-25, 
2-11, 2-15, 2-19, 2-29, 2-56, 3-2, 3-48, 4-1, 
4-104, 4-105, 4-106, 4-140, 4-142, 4-191, 
4-194, 4-195, 4-222, 4-237, 4-253, 4-276, 
4-315, 5-14, 5-15 

hazardous waste, 1-8, 2-11, 2-12, 3-48, 4-104, 
4-105, 4-134, 4-142, 5-14 

herbicides, 4-235 
housing, 3-63, 3-64 
hunting, ES-9, 1-29, 2-4, 2-23, 2-57, 3-49, 3-50, 

3-56, 3-57, 3-58, 3-59, 3-74, 3-132, 4-8, 4-25, 
4-31, 4-105, 4-107, 4-108, 4-121, 4-122, 
4-123, 4-124, 4-125, 4-136, 4-146, 4-149, 
4-224, 4-317 
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hydraulic conductivity, 3-120 
hydrology, 3-118, 3-120, 3-122, 3-123, 3-124, 

3-126, 4-194, 4-195, 4-197, 4-202, 4-208, 
4-210, 4-211, 4-212, 4-213, 4-215, 4-216, 
4-217, 4-219, 4-220 

hydrophytic vegetation, 4-167 

I 
in-place coal reserves, ES-10, ES-11, 2-6, 2-7, 

2-13, 2-14, 2-15, 2-16, 2-18, 2-19, 2-38, 2-39, 
4-3, 4-26, 4-29, 4-38, 4-174, 4-180, 4-186 

interburden, 2-28, 2-29 
Intermountain Health Care (IHC), 3-77 
Interstate ES-15, ES-13, 1-29, 2-37, 2-40, 3-1, 

3-30, 3-75, 3-78, 3-90, 3-91, 3-139, 4-77, 
4-121, 4-138, 4-250, 4-251, 4-252, 4-273, 
4-319 

Iron County, 3-61, 3-62, 3-64, 3-65, 3-66, 3-67, 
3-68, 3-69, 3-70, 3-75, 3-76, 3-77, 3-79, 3-81, 
3-83, 3-85, 3-98, 3-129, 3-135, 3-140, 4-128, 
4-132, 4-139, 4-140, 4-164, 4-299, 4-318 

K 
Kanab Creek, ES-13, 1-18, 2-22, 2-41, 2-58, 

2-59, 3-1, 3-11, 3-37, 3-40, 3-43, 3-58, 3-75, 
3-98, 3-99, 3-100, 3-101, 3-102, 3-103, 3-104, 
3-105, 3-106, 3-107, 3-108, 3-112, 3-116, 
3-118, 3-119, 3-120, 3-123, 3-125, 3-126, 
3-127, 3-128, 3-134, 3-147, 4-4, 4-154, 4-191, 
4-194, 4-196, 4-199, 4-200, 4-201, 4-202, 
4-203, 4-204, 4-206, 4-210, 4-211, 4-213, 
4-214, 4-215, 4-216, 4-218, 4-219, 4-231, 
4-278, 4-280, 4-284, 4-287, 4-291, 4-292, 
4-321, 4-323 

Kanab Field Office (KFO), ES-3, ES-6, ES-9, 
ES-13, 1-1, 1-9, 1-10, 1-12, 1-13, 1-14, 1-15, 
1-16, 1-17, 1-18, 1-19, 1-20, 1-21, 1-26, 1-28, 
1-29, 2-2, 2-4, 2-13, 2-16, 2-17, 2-19, 2-20, 
2-22, 2-26, 2-27, 2-28, 2-29, 2-30, 2-31, 2-32, 
2-33, 2-34, 2-36, 2-37, 2-38, 2-39, 2-43, 2-46, 
2-49, 2-54, 2-55, 2-57, 2-58, 2-59, 2-60, 3-1, 
3-3, 3-11, 3-12, 3-30, 3-37, 3-46, 3-49, 3-50, 
3-55, 3-56, 3-90, 3-91, 3-92, 3-129, 3-135, 
3-143, 4-3, 4-4, 4-5, 4-7, 4-24, 4-25, 4-26, 
4-28, 4-29, 4-76, 4-79, 4-81, 4-83, 4-84, 4-85, 
4-87, 4-88, 4-89, 4-90, 4-91, 4-92, 4-94, 
4-102, 4-105, 4-107, 4-111, 4-116, 4-117, 
4-119, 4-121, 4-122, 4-123, 4-124, 4-125, 
4-136, 4-143, 4-151, 4-166, 4-169, 4-173, 
4-174, 4-176, 4-179, 4-180, 4-182, 4-185, 

4-186, 4-188, 4-193, 4-195, 4-199, 4-213, 
4-214, 4-217, 4-218, 4-221, 4-223, 4-225, 
4-228, 4-232, 4-234, 4-236, 4-237, 4-238, 
4-245, 4-246, 4-247, 4-257, 4-259, 4-263, 
4-277, 4-278, 4-279, 4-284, 4-285, 4-288, 
4-296, 4-299, 4-300, 4-301, 4-304, 4-305, 
4-306, 4-313, 4-314, 4-318, 4-324, 5-1, 5-2, 
5-3, 5-4, 5-13, 5-14 

Kane County, ES-13, 1-5, 1-6, 1-8, 1-9, 1-10, 
1-13, 1-14, 1-30, 2-2, 2-3, 2-16, 2-19, 2-23, 
2-29, 2-36, 2-46, 3-1, 3-11, 3-18, 3-19, 3-22, 
3-23, 3-27, 3-28, 3-41, 3-42, 3-49, 3-50, 3-60, 
3-61, 3-62, 3-64, 3-65, 3-66, 3-67, 3-68, 3-69, 
3-70, 3-73, 3-75, 3-76, 3-77, 3-79, 3-81, 3-83, 
3-85, 3-92, 3-97, 3-129, 3-133, 3-135, 3-139, 
3-143, 4-51, 4-107, 4-109, 4-128, 4-131, 
4-132, 4-133, 4-134, 4-139, 4-140, 4-166, 
4-298, 4-299, 4-302, 4-315, 4-318, 4-320, 
4-322, 5-1 

key observation point (KOP), 4-22, 4-24, 4-25, 
4-27, 4-29, 4-30 

KFO Route 116, ES-6, ES-13, 1-13, 1-14, 1-19, 
1-26, 1-29, 2-2, 2-13, 2-16, 2-19, 2-20, 2-22, 
2-36, 2-37, 2-46, 2-49, 2-54, 2-55, 2-57, 2-58, 
2-59, 2-60, 3-1, 3-11, 3-50, 3-90, 3-91, 4-3, 
4-4, 4-5, 4-24, 4-25, 4-29, 4-76, 4-81, 4-83, 
4-84, 4-85, 4-89, 4-90, 4-91, 4-92, 4-94, 
4-102, 4-107, 4-111, 4-117, 4-119, 4-121, 
4-122, 4-123, 4-124, 4-125, 4-136, 4-166, 
4-173, 4-174, 4-176, 4-179, 4-180, 4-182, 
4-185, 4-186, 4-188, 4-195, 4-199, 4-213, 
4-214, 4-217, 4-218, 4-221, 4-223, 4-228, 
4-232, 4-236, 4-237, 4-238, 4-245, 4-246, 
4-247, 4-259, 4-288, 4-300 

kit fox, 2-60, 3-136, 3-137, 3-138, 3-140, 4-261, 
4-263, 4-264, 4-267, 4-269, 4-271, 4-273, 
4-274, 4-275 

known recoverable coal resource area 
(KRCRA), 1-13 

L 
land-use plan (LUP), 1-9, 1-10, 1-12, 2-2, 2-36, 

3-12, 3-15, 3-39, 3-50, 3-56, 4-6, 4-93, 4-151, 
4-192, 4-296, 4-297, 4-300, 4-304 

lead agency, 1-5, 1-6, 1-20 
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lease, ES-1, ES-2, ES-4, ES-8, ES-9, ES-10, 
ES-18, 1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 1-10, 
1-13, 1-14, 1-15, 1-17, 1-18, 1-19, 1-20, 1-23, 
1-28, 1-30, 2-1, 2-2, 2-3, 2-4, 2-6, 2-11, 2-13, 
2-15, 2-16, 2-17, 2-19, 2-20, 2-21, 2-22, 2-24, 
2-25, 2-31, 2-36, 2-37, 2-38, 2-39, 2-40, 2-42, 
2-43, 2-45, 2-49, 3-46, 3-50, 4-2, 4-3, 4-8, 
4-22, 4-25, 4-31, 4-38, 4-43, 4-46, 4-47, 4-49, 
4-51, 4-58, 4-69, 4-70, 4-74, 4-77, 4-79, 4-88, 
4-89, 4-94, 4-98, 4-102, 4-105, 4-109, 4-110, 
4-111, 4-121, 4-122, 4-123, 4-131, 4-132, 
4-137, 4-151, 4-164, 4-169, 4-170, 4-177, 
4-183, 4-196, 4-198, 4-214, 4-217, 4-218, 
4-221, 4-224, 4-225, 4-227, 4-228, 4-240, 
4-246, 4-247, 4-248, 4-252, 4-256, 4-257, 
4-259, 4-263, 4-264, 4-266, 4-270, 4-271, 
4-272, 4-276, 4-277, 4-278, 4-281, 4-283, 
4-284, 4-285, 4-286, 4-287, 4-288, 4-291, 
4-292, 4-294, 4-297, 4-298, 4-299, 4-302, 
4-308, 4-309, 4-315, 4-316, 4-320, 4-322, 5-3, 
5-5, 5-10 

lease by application (LBA), ES-1, ES-3, ES-5, 
ES-9, ES-18, 1-1, 1-4, 1-5, 1-7, 1-13, 1-16, 
1-17, 1-19, 1-21, 1-22, 1-24, 1-28, 1-30, 2-1, 
2-3, 2-4, 2-5, 2-15, 2-18, 2-28, 2-38, 2-39, 
2-40, 2-41, 2-42, 2-43, 2-45, 3-3, 3-8, 3-30, 
3-36, 3-111, 4-43, 4-51, 4-69, 4-70, 4-79, 
4-89, 4-101, 4-170, 4-277, 4-308, 4-309, 5-2, 
5-8 

lek, 1-16, 1-17, 2-17, 2-24, 2-41, 2-44, 3-144, 
3-145, 3-146, 3-147, 3-148, 3-149, 3-150, 
3-151, 3-152, 4-10, 4-11, 4-245, 4-277, 4-283, 
4-284, 4-287, 4-288, 4-290, 4-291, 4-292, 
4-294 

level of service (LOS), 3-90, 3-91, 4-121, 4-133, 
4-138, 4-139, 4-140, 4-143, 4-164, 4-165, 
4-166, 4-319 

Lewis’ Woodpecker, 4-266, 4-270, 4-272, 4-276 
lightscape, 3-12, 3-15, 4-30 
Limestone, 4-222 

livestock grazing, ES-6, ES-9, ES-15, 1-1, 1-6, 
1-11, 1-20, 1-26, 1-29, 2-4, 2-29, 2-33, 2-56, 
2-57, 3-2, 3-49, 3-50, 3-51, 3-52, 3-57, 3-86, 
3-92, 3-109, 3-138, 3-142, 3-145, 3-146, 4-2, 
4-8, 4-25, 4-31, 4-79, 4-87, 4-94, 4-105, 
4-107, 4-108, 4-109, 4-110, 4-111, 4-112, 
4-114, 4-115, 4-122, 4-126, 4-127, 4-130, 
4-140, 4-142, 4-145, 4-147, 4-148, 4-150, 
4-151, 4-152, 4-155, 4-160, 4-161, 4-168, 
4-169, 4-196, 4-197, 4-224, 4-304, 4-305, 
4-316, 4-318, 4-320, 5-14, 5-15 

Long-Billed Curlew, 3-130, 3-131, 3-136, 
3-137, 3-138, 3-142, 4-229, 4-243, 4-250, 
4-261, 4-266, 4-267, 4-270, 4-272, 4-273, 
4-274, 4-276 

lumen, 4-37 
luminance, 3-15, 4-36, 4-40 

M 
maximum economic recovery, ES-1, 1-2, 1-7, 

2-3, 2-13, 2-21, 2-27, 2-42, 5-3, 5-5 
methane (CH4), 1-29, 1-30, 3-21, 3-22, 3-29, 

3-46, 3-54, 3-55, 4-73, 4-100, 4-101, 4-103, 
4-297, 4-299, 4-304, 4-311, 4-314 

Mine Safety and Health Administration 
(MSHA), 1-8, 2-10, 2-30, 3-5, 3-7, 3-8, 3-45, 
4-6, 4-7, 4-8, 4-19, 4-20, 4-33, 4-39, 4-98, 
4-99, 4-234, 4-254 

mineable coal, 1-14, 2-3 
Mineral Leasing Act (MLA), 1-2, 1-5, 1-7, 1-8, 

2-21, 2-27, 3-75, 4-93, 4-225, 4-257 
mining permit, ES-2, 1-7, 2-6, 2-21, 3-109, 

3-147, 3-148, 3-149, 4-191, 4-198 
mule deer, 1-15, 1-17, 2-59, 3-58, 3-129, 3-130, 

3-131, 3-132, 3-133, 3-137, 4-96, 4-122, 
4-229, 4-233, 4-237, 4-238, 4-239, 4-243, 
4-246, 4-248, 4-249, 4-250, 4-252, 4-261, 
4-267 
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N 
National Ambient Air Quality Standards 

(NAAQS), 1-28, 2-10, 2-13, 2-53, 3-18, 3-19, 
3-20, 3-21, 3-26, 3-28, 4-43, 4-46, 4-47, 4-48, 
4-49, 4-53, 4-56, 4-57, 4-58, 4-59, 4-60, 4-61, 
4-62, 4-63, 4-74, 4-140, 4-142, 4-147, 4-149, 
4-306 

National Climatic Data Center (NCDC), 3-100, 
3-101, 4-199 

National Environmental Policy Act (NEPA), 
ES-1, ES-3, ES-4, ES-5, 1-1, 1-2, 1-5, 1-7, 
1-9, 1-17, 1-18, 1-22, 1-23, 1-24, 2-1, 2-4, 
2-25, 2-36, 2-40, 2-43, 2-45, 2-47, 3-2, 3-29, 
3-61, 3-74, 3-147, 4-1, 4-304, 5-1, 5-6, 5-14 

National Historic Preservation Act (NHPA), 
4-76, 4-77, 4-79, 5-1, 5-6 

National Oceanic and Atmospheric 
Administration (NOAA), 3-16, 3-17, 3-29, 
4-311 

National Register of Historic Places (NRHP), 
1-29, 2-28, 2-44, 2-54, 3-30, 3-31, 3-35, 4-76, 
4-77, 4-78, 4-80, 4-81, 4-82, 4-83, 4-84, 4-85, 
4-86, 4-313, 5-6, 5-7 

Native American Graves Protection and 
Repatriation Act (NAGPRA), 2-28, 4-77, 
4-79, 4-85 

native species, 2-33, 2-34, 2-55, 3-96, 4-89, 4-91, 
4-115, 4-163, 4-225, 4-227, 4-235, 4-258, 
5-13 

nitrogen dioxide (NO2), ES-8, 1-28, 2-21, 2-26, 
2-27, 2-42, 2-53, 3-18, 3-19, 3-20, 3-21, 3-22, 
4-46, 4-47, 4-48, 4-49, 4-53, 4-59, 4-60, 4-62, 
4-63, 4-64, 4-67, 4-306 

nitrogen oxide (NOx), ES-14, 2-10, 2-53, 3-22, 
3-23, 3-25, 3-26, 3-27, 4-37, 4-49, 4-50, 4-51, 
4-52, 4-59, 4-60, 4-65, 4-66, 4-67, 4-68, 4-70, 
4-305, 4-306, 4-307, 4-310, 4-311 

no action alternative, ES-2, ES-9, 1-2, 1-6, 1-11, 
1-20, 2-1, 2-3, 2-4, 2-42, 2-47, 2-49, 2-51, 
2-53, 2-54, 2-55, 2-56, 2-57, 2-58, 2-59, 2-60, 
3-3, 3-109, 4-2, 4-3, 4-4, 4-8, 4-22, 4-25, 
4-28, 4-31, 4-79, 4-82, 4-83, 4-84, 4-85, 4-88, 
4-90, 4-91, 4-92, 4-94, 4-96, 4-97, 4-101, 
4-102, 4-103, 4-105, 4-107, 4-111, 4-114, 
4-115, 4-117, 4-119, 4-120, 4-121, 4-122, 
4-123, 4-124, 4-126, 4-127, 4-128, 4-130, 
4-131, 4-132, 4-145, 4-147, 4-152, 4-155, 
4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 
4-164, 4-165, 4-169, 4-174, 4-175, 4-180, 
4-181, 4-186, 4-187, 4-196, 4-197, 4-198, 
4-199, 4-208, 4-209, 4-213, 4-214, 4-215, 
4-216, 4-218, 4-219, 4-220, 4-221, 4-228, 
4-238, 4-240, 4-241, 4-245, 4-246, 4-247, 
4-248, 4-249, 4-250, 4-251, 4-252, 4-253, 
4-259, 4-260, 4-264, 4-265, 4-266, 4-269, 
4-270, 4-271, 4-272, 4-273, 4-274, 4-275, 4-276, 
4-285, 4-292, 4-293 

noise-sensitive receptors, 4-6, 4-7, 4-8, 4-11, 
4-21, 4-41, 4-301 

nonattainment, 3-18, 3-19, 3-20, 3-28 
nonattainment area, 3-18, 3-20, 3-28 
Northern Goshawk, ES-7, 1-26, 3-136, 3-137, 

3-138, 3-142, 4-259, 4-261, 4-267, 4-274, 
4-275 

Notice of Intent (NOI), ES-3, 1-1, 1-21, 2-4, 3-3, 
4-5, 5-1, 5-3 

noxious plant species, ES-15, 2-57, 3-2, 3-92, 
3-94, 3-96, 4-88, 4-143, 4-167, 4-168, 4-169, 
4-171, 4-174, 4-177, 4-180, 4-183, 4-186, 
4-189, 4-231, 4-263, 4-314, 4-316 

O 
occupied habitat, 1-12, 2-23, 2-60, 3-152, 4-279, 

4-284, 4-285, 4-288, 4-289, 4-290, 4-291, 
4-292 

off-highway vehicle (OHV), ES-9, ES-16, 2-4, 
2-57, 3-49, 3-50, 3-56, 3-57, 4-105, 4-108, 
4-121, 4-122, 4-123, 4-124, 4-125, 4-136, 
4-146, 4-149, 4-152, 4-169, 4-297, 4-300, 
4-301, 4-318, 4-319, 4-320, 4-321, 4-322, 
4-323 
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outcrop, 3-120, 3-123 
overburden, ES-10, ES-11, ES-14, ES-15, 1-5, 

2-3, 2-6, 2-7, 2-8, 2-10, 2-14, 2-16, 2-18, 
2-27, 2-28, 2-29, 2-32, 2-38, 2-49, 3-44, 3-45, 
3-124, 4-3, 4-5, 4-26, 4-27, 4-43, 4-44, 4-46, 
4-47, 4-49, 4-50, 4-51, 4-52, 4-53, 4-54, 4-56, 
4-57, 4-58, 4-59, 4-60, 4-61, 4-62, 4-65, 4-66, 
4-67, 4-68, 4-69, 4-70, 4-71, 4-72, 4-74, 4-80, 
4-84, 4-93, 4-95, 4-96, 4-98, 4-99, 4-100, 
4-101, 4-103, 4-116, 4-117, 4-118, 4-119, 
4-120, 4-152, 4-167, 4-172, 4-203, 4-205, 
4-206, 4-208, 4-210, 4-245, 4-281, 4-287, 
4-291, 4-292, 4-298, 4-302, 4-306, 4-307, 
4-308, 4-309, 4-310, 4-315, 4-320, 4-322 

P 
paleontological resource, ES-10, ES-16, 1-6, 

1-20, 1-24, 2-13, 2-17, 2-30, 2-57, 3-53, 
4-116, 4-117, 4-119, 4-120, 4-177, 4-183 

Panguitch, ES-13, ES-14, ES-16, 1-12, 1-17, 
1-21, 1-22, 2-12, 2-13, 2-54, 2-57, 3-1, 3-4, 
3-9, 3-10, 3-30, 3-35, 3-36, 3-62, 3-63, 3-72, 
3-75, 3-76, 3-77, 3-79, 3-81, 3-83, 3-85, 3-91, 
3-143, 3-145, 3-146, 3-148, 3-151, 3-152, 
4-10, 4-15, 4-17, 4-21, 4-76, 4-77, 4-79, 4-82, 
4-83, 4-84, 4-86, 4-99, 4-137, 4-138, 4-139, 
4-140, 4-165, 4-277, 4-279, 4-283, 4-287, 
4-301, 4-302, 4-313, 4-314, 4-323, 4-324, 
4-325, 5-1, 5-2, 5-3, 5-4, 5-5, 5-19, 5-22 

Parameter-elevation Regressions on Independent 
Slopes Model (PRISM), 3-37 

particulate matter (PM10 and/or PM2.5), 2-10, 
2-13, 2-21, 2-26, 2-27, 2-53, 3-18, 3-19, 3-21, 
3-22, 3-23, 3-25, 3-26, 3-28, 4-35, 4-46, 4-48, 
4-49, 4-50, 4-51, 4-52, 4-53, 4-56, 4-57, 4-58, 
4-59, 4-62, 4-63, 4-64, 4-65, 4-66, 4-67, 4-68, 
4-74, 4-140, 4-142, 4-147, 4-149, 4-305, 
4-306, 4-307 

Paunsaugunt Plateau, ES-13, 3-1, 3-11, 3-40, 
3-53, 3-59, 3-98, 3-108, 3-119, 3-124, 4-25, 
4-210 

Paunsaugunt Plateau Management Area 
(PPMA), 2-57, 3-58, 3-132, 4-121, 4-122, 
4-124, 4-136, 4-146, 4-149 

payments in lieu of taxes (PILT), 3-75, 4-132 
peak discharge, 3-98 
Permanent Community Impact Fund (PCIF), 

3-75 
permeability, 2-9, 3-87, 3-112, 3-115, 3-116, 

3-117, 3-118, 3-119, 3-122, 3-123, 3-124, 
4-95, 4-151, 4-154, 4-195, 4-206, 4-208, 
4-211 

permit application package (PAP), ES-2, 1-2, 
1-3, 1-7, 2-2, 2-6, 2-7, 2-8, 2-9, 2-21, 2-22, 
2-24, 3-3, 3-86, 3-144, 3-151 

permit area, 1-19, 2-10, 2-26, 2-27, 3-44, 4-193, 
4-201, 4-205 

physiography, ES-15, 2-33, 2-55, 3-40, 4-95, 
4-96, 4-97, 4-101, 4-102, 4-103, 4-234 

pinyon-juniper, 2-23, 3-38, 3-52, 3-89, 3-92, 
3-93, 3-95, 3-130, 3-132, 3-133, 3-136, 3-137, 
3-138, 3-140, 3-141, 3-142, 3-143, 3-147, 
3-150, 4-26, 4-27, 4-28, 4-87, 4-88, 4-89, 
4-154, 4-167, 4-169, 4-170, 4-171, 4-172, 
4-173, 4-175, 4-176, 4-177, 4-178, 4-179, 
4-181, 4-182, 4-183, 4-184, 4-185, 4-187, 
4-188, 4-189, 4-228, 4-229, 4-231, 4-240, 
4-241, 4-243, 4-246, 4-247, 4-248, 4-249, 
4-250, 4-253, 4-259, 4-261, 4-265, 4-266, 
4-267, 4-269, 4-270, 4-271, 4-272, 4-273, 4-275, 
4-276, 4-319 

post-mining topography (PMT), 2-7, 2-8, 2-16, 
4-96, 4-167 

Prairie Chicken, 1-15 
predator, 1-17, 2-23, 2-60, 4-233, 4-234, 4-241, 

4-245, 4-263, 4-264, 4-265, 4-274, 4-283, 
4-287, 4-290, 4-293 

prescribed burning, ES-5, 1-25, 4-88, 4-89, 
4-169, 4-305 

prescribed fire, 1-30, 3-39, 3-92, 4-31, 4-297, 
4-300, 4-314, 4-315, 4-319 

pronghorn antelope, 1-15, 3-129, 3-131, 3-132, 
3-133 

proper functioning condition (PFC), 3-112, 
4-172, 4-194, 4-216 
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proposed action, ES-2, ES-5, ES-8, ES-9, ES-10, 
ES-11, ES-12, ES-13, ES-14, ES-15, ES-18, 
1-1, 1-2, 1-4, 1-6, 1-9, 1-12, 1-16, 1-20, 1-21, 
1-23, 1-24, 1-28, 1-29, 2-1, 2-2, 2-3, 2-4, 2-5, 
2-6, 2-11, 2-12, 2-13, 2-14, 2-15, 2-16, 2-17, 
2-19, 2-20, 2-24, 2-25, 2-37, 2-38, 2-39, 2-40, 
2-41, 2-42, 2-46, 2-47, 2-49, 2-51, 2-53, 2-54, 
2-55, 2-56, 2-57, 2-58, 2-59, 2-60, 3-1, 3-3, 
3-4, 3-12, 3-35, 3-44, 3-45, 3-53, 3-55, 3-148, 
4-1, 4-2, 4-3, 4-4, 4-5, 4-6, 4-7, 4-8, 4-11, 
4-12, 4-13, 4-14, 4-18, 4-19, 4-20, 4-21, 4-22, 
4-23, 4-24, 4-25, 4-26, 4-27, 4-28, 4-29, 4-30, 
4-31, 4-33, 4-37, 4-38, 4-41, 4-42, 4-43, 4-44, 
4-49, 4-50, 4-51, 4-52, 4-53, 4-54, 4-56, 4-58, 
4-59, 4-60, 4-61, 4-66, 4-68, 4-69, 4-70, 4-71, 
4-72, 4-73, 4-74, 4-76, 4-78, 4-79, 4-80, 4-81, 
4-82, 4-83, 4-84, 4-85, 4-87, 4-88, 4-89, 4-90, 
4-91, 4-92, 4-94, 4-95, 4-96, 4-97, 4-99, 4-100, 
4-101, 4-102, 4-103, 4-105, 4-106, 4-107, 
4-108, 4-109, 4-111, 4-112, 4-114, 4-116, 
4-117, 4-118, 4-119, 4-121, 4-122, 4-123, 
4-124, 4-125, 4-126, 4-127, 4-128, 4-129, 
4-130, 4-131, 4-132, 4-133, 4-134, 4-135, 
4-136, 4-137, 4-139, 4-140, 4-141, 4-142, 
4-143, 4-145, 4-146, 4-147, 4-148, 4-149, 
4-150, 4-152, 4-153, 4-154, 4-155, 4-156, 
4-157, 4-158, 4-159, 4-160, 4-161, 4-162, 
4-163, 4-164, 4-165, 4-166, 4-167, 4-170, 
4-171, 4-172, 4-173, 4-174, 4-175, 4-176, 
4-177, 4-178, 4-179, 4-180, 4-183, 4-184, 
4-185, 4-194, 4-195, 4-196, 4-198, 4-199, 
4-201, 4-207, 4-208, 4-209, 4-210, 4-212, 
4-213, 4-214, 4-215, 4-216, 4-217, 4-218, 
4-219, 4-220, 4-221, 4-222, 4-224, 4-228, 
4-229, 4-231, 4-232, 4-233, 4-236, 4-237, 
4-238, 4-239, 4-240, 4-241, 4-243, 4-245, 
4-246, 4-247, 4-248, 4-249, 4-251, 4-252, 
4-253, 4-255, 4-256, 4-259, 4-260, 4-261, 
4-263, 4-264, 4-265, 4-266, 4-267, 4-269, 
4-270, 4-271, 4-272, 4-273, 4-274, 4-275, 4-276, 
4-277, 4-284, 4-285, 4-286, 4-287, 4-288, 
4-289, 4-290, 4-291, 4-292, 4-293, 4-295, 
4-296, 4-297, 4-298, 4-300, 4-301, 4-302, 
4-307, 4-308, 4-309, 4-313, 4-314, 4-315, 
4-316, 4-317, 4-318, 4-319, 4-320, 4-322, 
4-323, 4-324, 4-325 

Public Lands Policy and Coordination Office 
(PLPCO), 1-9 

pygmy rabbit, ES-7, 1-17, 1-26, 2-60, 3-136, 
3-137, 3-138, 3-139, 4-261, 4-263, 4-264, 
4-267, 4-269, 4-271, 4-273, 4-274, 4-294 

R 
raptor, 2-34, 2-60, 3-133, 3-134, 3-141, 3-145, 

4-225, 4-227, 4-231, 4-236, 4-240, 4-243, 
4-246, 4-248, 4-249, 4-251, 4-253, 4-259, 
4-265, 4-266, 4-270, 4-272, 4-274, 4-275, 
4-293, 4-322 

recharge, ES-17, 2-58, 3-104, 3-118, 3-119, 
3-120, 3-121, 3-122, 3-123, 3-124, 4-195, 
4-200, 4-205, 4-208, 4-209, 4-210, 4-211, 
4-212, 4-214, 4-216, 4-220 

reclamation, ES-2, ES-3, ES-4, ES-5, ES-6, 
ES-7, ES-10, ES-11, ES-15, 1-2, 1-5, 1-7, 1-8, 
1-19, 1-21, 1-25, 1-26, 1-27, 1-28, 2-2, 2-3, 
2-6, 2-7, 2-8, 2-9, 2-10, 2-11, 2-14, 2-15, 
2-16, 2-18, 2-19, 2-21, 2-25, 2-26, 2-28, 2-29, 
2-31, 2-32, 2-33, 2-34, 2-36, 2-42, 2-45, 2-51, 
2-57, 3-87, 3-88, 3-89, 3-127, 3-148, 4-1, 4-3, 
4-5, 4-6, 4-26, 4-27, 4-28, 4-29, 4-41, 4-42, 
4-48, 4-75, 4-88, 4-92, 4-93, 4-96, 4-99, 
4-100, 4-101, 4-102, 4-103, 4-107, 4-108, 
4-109, 4-110, 4-111, 4-113, 4-114, 4-115, 
4-116, 4-121, 4-125, 4-126, 4-130, 4-131, 
4-132, 4-135, 4-136, 4-142, 4-143, 4-145, 
4-146, 4-147, 4-148, 4-149, 4-151, 4-152, 
4-153, 4-154, 4-156, 4-157, 4-158, 4-159, 
4-160, 4-161, 4-162, 4-163, 4-167, 4-168, 
4-170, 4-171, 4-174, 4-175, 4-178, 4-180, 
4-183, 4-184, 4-186, 4-189, 4-190, 4-192, 
4-193, 4-201, 4-204, 4-205, 4-206, 4-207, 
4-213, 4-218, 4-221, 4-223, 4-225, 4-226, 
4-227, 4-228, 4-231, 4-232, 4-234, 4-235, 
4-236, 4-237, 4-245, 4-247, 4-255, 4-256, 
4-257, 4-258, 4-259, 4-263, 4-264, 4-269, 
4-270, 4-271, 4-278, 4-279, 4-280, 4-281, 
4-282, 4-284, 4-286, 4-287, 4-291, 4-292, 
4-294, 4-295, 4-320, 4-324, 5-2 

record of decision (ROD), ES-1, ES-9, ES-18, 
1-1, 1-2, 1-6, 1-13, 1-15, 1-17, 1-20, 2-2, 
2-24, 2-42, 4-38, 4-48, 4-49, 4-74, 4-225, 
4-254, 4-257, 4-277, 4-278, 4-294, 5-5 

recoverable coal, ES-1, ES-9, ES-15, 1-1, 1-13, 
1-28, 2-3, 2-13, 2-16, 2-19, 2-38, 2-45, 2-49, 
3-45, 3-75, 4-100, 4-102, 4-103, 4-121, 4-127, 
4-129, 4-145, 4-148, 4-299, 5-13 

recreation, 3-63 
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recreation opportunity spectrum (ROS), 3-57 
refugia, 4-280, 4-281 
rental payment, ES-1, 1-3 
resource management plan (RMP), ES-9, 1-1, 

1-9, 1-10, 1-12, 1-13, 1-15, 1-16, 1-17, 1-18, 
1-19, 1-20, 1-28, 2-4, 2-17, 2-26, 2-27, 2-28, 
2-29, 2-30, 2-31, 2-32, 2-33, 2-34, 2-38, 2-43, 
2-54, 3-3, 3-12, 3-46, 3-56, 3-57, 3-92, 3-129, 
3-135, 3-143, 4-7, 4-24, 4-26, 4-28, 4-76, 
4-79, 4-88, 4-105, 4-107, 4-111, 4-121, 4-136, 
4-151, 4-169, 4-193, 4-225, 4-228, 4-234, 
4-257, 4-259, 4-277, 4-278, 4-284, 4-285, 
4-296, 4-299, 4-300, 4-304, 4-305, 4-306, 
4-313, 4-314, 4-318 

Resource Recovery and Protection Plan (R2P2), 
1-2, 1-7, 1-8, 2-21, 4-101 

revegetation, ES-5, ES-10, ES-11, ES-14, 1-25, 
2-6, 2-8, 2-9, 2-14, 2-18, 2-33, 2-34, 2-55, 
3-88, 4-2, 4-26, 4-30, 4-87, 4-88, 4-92, 4-115, 
4-153, 4-167, 4-168, 4-169, 4-171, 4-172, 
4-174, 4-175, 4-178, 4-180, 4-181, 4-184, 
4-186, 4-187, 4-189, 4-200, 4-226, 4-231, 
4-235, 4-236, 4-245, 4-247, 4-258 

right-of-way (ROW), 1-13, 1-14, 2-2, 2-36, 
2-46, 2-49, 2-58, 3-50, 4-4, 4-173, 4-179, 
4-185, 4-196, 4-199, 4-215, 4-218, 4-236, 
4-314 

riparian, ES-7, ES-16, ES-17, 1-24, 1-27, 2-33, 
2-58, 3-2, 3-38, 3-39, 3-51, 3-92, 3-93, 3-94, 
3-95, 3-96, 3-98, 3-112, 3-126, 3-129, 3-131, 
3-132, 3-133, 3-134, 3-135, 3-137, 3-138, 
3-140, 3-141, 3-142, 3-143, 3-144, 4-4, 4-89, 
4-115, 4-167, 4-169, 4-170, 4-171, 4-172, 
4-173, 4-176, 4-177, 4-178, 4-179, 4-182, 
4-183, 4-184, 4-185, 4-188, 4-189, 4-191, 
4-195, 4-197, 4-198, 4-202, 4-207, 4-213, 
4-214, 4-217, 4-218, 4-221, 4-222, 4-223, 
4-226, 4-227, 4-228, 4-229, 4-231, 4-232, 
4-237, 4-240, 4-243, 4-245, 4-246, 4-247, 
4-248, 4-249, 4-250, 4-253, 4-257, 4-259, 
4-260, 4-261, 4-265, 4-267, 4-269, 4-270, 
4-271, 4-272, 4-273, 4-274, 4-275, 4-276, 
4-283, 5-13  

riparian area, ES-7, ES-17, 1-27, 2-33, 2-58, 3-2, 
3-98, 3-112, 3-126, 3-133, 3-140, 3-141, 
3-142, 4-4, 4-89, 4-115, 4-169, 4-170, 4-172, 
4-173, 4-178, 4-184, 4-191, 4-195, 4-198, 
4-202, 4-213, 4-217, 4-221, 4-222, 4-223, 
4-237 

Robinson Creek, ES-16, 1-18, 2-22, 2-58, 2-59, 
3-40, 3-43, 3-51, 3-52, 3-98, 3-99, 3-100, 
3-101, 3-104, 3-108, 3-109, 3-111, 3-112, 
3-115, 3-117, 3-118, 3-119, 3-125, 3-126, 
3-134, 4-4, 4-113, 4-117, 4-154, 4-194, 4-196, 
4-197, 4-199, 4-202, 4-204, 4-205, 4-206, 
4-207, 4-210, 4-211, 4-214, 4-215, 4-216, 
4-218, 4-219, 4-222, 4-223, 4-231 

Rocky Mountain elk, 1-15, 3-129, 3-132, 3-133 
royalty, ES-1, 1-3, 2-57, 3-75, 4-130, 4-143, 

4-145, 4-148 
runoff, ES-16, 2-8, 2-58, 3-86, 3-94, 3-98, 3-99, 

3-107, 3-109, 3-111, 3-123, 3-126, 3-128, 
4-151, 4-153, 4-154, 4-159, 4-170, 4-194, 
4-199, 4-200, 4-201, 4-202, 4-203, 4-204, 
4-206, 4-213, 4-214, 4-215, 4-218, 4-223 

S 
salinity, 3-86, 3-87, 3-88, 3-99, 4-156, 4-160, 

4-162, 4-233 
scoping, ES-3, ES-8, ES-18, 1-20, 1-21, 1-22, 

1-24, 1-28, 1-30, 2-1, 2-38, 2-39, 2-40, 2-41, 
2-42, 3-1, 3-2, 3-63, 3-70, 4-126, 5-1, 5-2, 5-4, 
5-15, 5-17, 5-19 

sedimentation pond, 3-99, 4-3, 4-200 
sensitive noise receptor, 3-9, 4-10, 4-21, 4-301 
sensitive soil, 3-86, 4-151, 4-152, 4-154, 4-160, 

4-161, 4-163 
sensitive species, 3-2, 3-135, 4-256, 4-267 
Sharp-Tailed Grouse, 1-15 
Short-eared Owl, 3-131, 3-136, 3-137, 3-138, 

3-142, 4-229, 4-243, 4-250, 4-261, 4-267, 
4-273, 4-274, 4-275 

skyglow, ES-14, 2-24, 2-34, 2-42, 2-53, 3-12, 
3-13, 3-15, 4-6, 4-7, 4-30, 4-31, 4-33, 4-35, 
4-36, 4-37, 4-40, 4-41, 4-234 

socioeconomics, ES-6, ES-7, ES-16, 1-26, 1-27, 
2-31, 2-57, 3-2, 3-61, 4-2, 4-100, 4-126, 
4-129, 4-140, 4-143, 4-318, 5-14, 5-15 

sodium adsorption ratio (SAR), 3-87, 3-88 
soil survey, 2-32, 3-86, 3-87 
Southwest Regional Gap Analysis Project 

(SWReGAP), 3-38, 3-93, 3-94, 3-95, 3-131, 
3-137, 4-226, 4-258 
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special status species, ES-7, 1-6, 1-26, 1-29, 
2-34, 2-59, 2-60, 3-4, 3-37, 3-51, 3-97, 3-129, 
3-135, 3-138, 4-2, 4-10, 4-140, 4-144, 4-167, 
4-224, 4-227, 4-228, 4-229, 4-234, 4-236, 
4-243, 4-245, 4-246, 4-248, 4-250, 4-256, 
4-257, 4-258, 4-259, 4-260, 4-261, 4-263, 
4-267, 4-269, 4-273, 4-274, 4-276, 4-284, 
4-285, 4-290, 4-291, 4-293, 4-294, 4-295, 
4-321, 4-322, 5-14, 5-15 

spill prevention plan (SPP), 2-12 
spotted bat, 3-131, 3-132, 3-136, 3-137, 3-138, 

3-140, 4-229, 4-243, 4-250, 4-261, 4-265, 
4-267, 4-270, 4-272, 4-273, 4-274, 4-275 

standard operating procedure (SOP), ES-15, 
2-56, 4-88, 4-104 

State Historic Preservation Office (SHPO), 2-28, 
4-76, 4-77, 5-6 

state implementation plan (SIP), 3-26, 3-28 
State Road 20 (SR-20), ES-13, 1-29, 2-37, 2-40, 

3-1, 3-30, 3-36, 3-75, 3-78, 3-90, 3-91, 3-139, 
4-77, 4-121, 4-138, 4-232, 4-250, 4-251, 
4-252, 4-273, 4-319 

State Road 56 (SR-56), ES-13, 3-1, 3-30, 3-78, 
3-90, 3-91, 3-139, 4-133, 4-138, 4-140, 4-165, 
4-250, 4-251, 4-252, 4-273 

stratigraphic, 3-40, 3-41, 3-42, 4-80, 4-95, 
4-116, 4-118, 4-315 

strutting ground, 1-15, 1-17, 4-277 
subsidence, ES-15, 2-28, 2-49, 2-54, 2-56, 2-59, 

3-44, 4-5, 4-26, 4-80, 4-84, 4-94, 4-98, 4-99, 
4-101, 4-102, 4-103, 4-139, 4-170, 4-191, 
4-193, 4-195, 4-198, 4-200, 4-202, 4-208, 
4-217, 4-220, 4-234, 4-235, 4-236, 4-240, 
4-265, 4-266, 4-270, 4-272, 4-297, 4-298, 
4-302, 4-315, 4-320, 4-322 

sulfur dioxide (SO2), ES-14, 2-53, 3-18, 3-19, 
3-20, 3-21, 3-25, 3-26, 3-27, 3-28, 4-46, 4-47, 
4-50, 4-51, 4-52, 4-53, 4-56, 4-58, 4-60, 4-61, 
4-62, 4-64, 4-65, 4-66, 4-67, 4-68, 4-70, 
4-101, 4-305, 4-306, 4-307 

Surface Mining Control and Reclamation Act 
(SMCRA), ES-4, 1-2, 1-7, 1-8, 1-10, 1-18, 
1-19, 1-23, 2-2, 2-7, 2-9, 2-13, 2-16, 2-19, 
2-21, 2-24, 2-25, 2-46, 3-50, 3-127, 3-128, 
4-203, 4-278, 4-282, 4-284 

suspended solids, 3-99, 3-106, 3-109, 4-199 

T 
threatened and endangered species, 1-15, 1-24, 

3-51 
Three-toed Woodpecker, 3-136, 3-138, 3-143, 

4-250, 4-266, 4-270, 4-272, 4-274, 4-276 
total dissolved solids (TDS), ES-17, 2-58, 3-99, 

3-104, 3-105, 3-106, 3-107, 3-108, 3-109, 
3-110, 3-111, 3-116, 3-119, 3-120, 3-121, 
3-122, 3-123, 3-124, 3-125, 4-191, 4-195, 
4-199, 4-200, 4-203, 4-204, 4-205, 4-206, 
4-211, 4-212, 4-213, 4-215, 4-222 

Townsend’s big-eared bat, 3-130, 3-132, 3-136, 
3-137, 3-138, 3-141, 4-229, 4-243, 4-250, 
4-261, 4-265, 4-267, 4-270, 4-272, 4-273, 
4-274, 4-275 

Toxic Substances Control Act (TSCA), ES-6, 
1-25, 4-104 

traditional cultural properties (TCP), ES-5, 1-25, 
2-54, 3-36, 4-76, 4-78, 4-79, 4-82, 4-84, 4-85 

U 
U.S. Army Corps of Engineers (USACE), 1-5, 

1-6, 1-8, 2-22, 2-34, 3-94, 3-126, 4-168, 
4-171, 4-175, 4-181, 4-186, 4-193, 4-195, 
4-207, 4-213, 5-8 

U.S. Fish and Wildlife Service (USFWS), 1-5, 
1-8, 1-11, 1-15, 1-17, 2-10, 2-23, 2-30, 2-34, 
2-35, 3-92, 3-129, 3-139, 3-141, 3-143, 3-144, 
3-145, 4-71, 4-192, 4-224, 4-225, 4-227, 
4-259, 4-275, 4-277, 4-282, 4-283, 5-8 

U.S. Route 89 (US-89), ES-6, ES-13, ES-14, 
1-26, 1-29, 2-2, 2-37, 2-40, 2-46, 3-1, 3-9, 
3-10, 3-30, 3-36, 3-37, 3-49, 3-59, 3-70, 3-75, 
3-90, 3-91, 3-139, 4-77, 4-82, 4-83, 4-90, 
4-121, 4-133, 4-138, 4-140, 4-165, 4-166, 
4-232, 4-250, 4-251, 4-252, 4-273, 4-299, 
4-300, 4-302, 4-313, 4-314, 4-316, 4-317, 
4-319 

Union Pacific Railroad, ES-13, 3-1, 3-90 
United States Forest Service (USFS), 1-11, 3-25, 

3-26, 3-56, 3-57, 3-74, 3-145, 4-39, 4-49, 
4-66, 4-71, 4-72, 4-282, 4-304 

United States Geological Survey (USGS), 1-4, 
2-5, 2-15, 2-18, 3-3, 3-44, 3-100, 3-101, 
3-104, 4-99, 4-199, 4-214, 4-218 

uplight, 4-6, 4-32, 4-33, 4-34, 4-35, 4-302, 
4-303, 4-304 
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uranium, 3-36, 3-44, 4-319 
Utah Department of Environmental Quality 

(UDEQ), 2-11, 4-57, 4-104, 4-105, 4-305 
Utah Department of Natural Resources (UDNR), 

3-115, 4-225, 4-257, 4-278, 4-318 
Utah Department of Transportation (UDOT), 

2-37, 2-40, 3-75, 3-91, 4-130, 4-137, 4-138, 
4-164, 4-254, 4-283, 4-287, 4-305 

Utah Department of Wildlife Resources 
(UDWR), 1-11, 1-12, 1-15, 2-8, 2-10, 2-23, 
2-30, 2-35, 3-56, 3-58, 3-95, 3-129, 3-132, 
3-133, 3-135, 3-139, 3-140, 3-142, 3-143, 
3-144, 3-145, 3-148, 3-149, 3-150, 3-151, 
3-152, 4-121, 4-239, 4-252, 4-254, 4-264, 
4-275, 4-276, 4-277, 4-282, 4-283, 4-284, 
4-288, 4-289, 4-293, 4-294 

Utah Division of Air Quality (UDAQ), 1-8, 
2-21, 2-25, 3-16, 3-18, 3-19, 3-22, 3-23, 3-27, 
3-28, 4-48, 4-51, 4-56, 4-57, 4-64, 4-74, 4-305 

Utah Division of Oil, Gas, and Mining 
(DOGM), 1-2, 1-7, 1-8, 1-9, 1-10, 2-2, 2-6, 
2-7, 2-8, 2-9, 2-10, 2-12, 2-21, 2-25, 2-27, 
2-28, 2-30, 2-33, 2-34, 2-37, 2-46, 3-3, 3-45, 
3-50, 3-99, 3-100, 3-102, 3-109, 3-115, 3-117, 
3-118, 3-119, 3-124, 3-125, 3-144, 4-2, 4-18, 
4-48, 4-90, 4-93, 4-96, 4-98, 4-99, 4-107, 
4-167, 4-170, 4-175, 4-181, 4-186, 4-191, 
4-193, 4-194, 4-198, 4-200, 4-201, 4-202, 
4-203, 4-205, 4-206, 4-207, 4-209, 4-210, 
4-211, 4-212, 4-214, 4-218, 4-221, 4-225, 
4-257, 4-278, 4-280, 4-281, 4-282, 4-283, 
4-284, 5-8, 5-11, 5-12, 5-19 

Utah Division of Water Quality (UDWQ), 1-8, 
2-9, 2-22, 4-193, 4-194, 4-197, 4-201, 4-203 

Utah Division of Water Rights (UDWRi), 3-100, 
4-195, 4-209, 4-210 

Utah Geological Survey (UGS), ES-2, 1-3, 3-74, 
3-75, 4-129 

Utah International Inc. (UII), 3-3, 3-43, 3-44, 
3-86, 3-87, 3-88, 3-112, 3-115, 3-124 
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Map 1.1. Alton Coal Tract (Proposed Action) in relation to the Town of Alton and other area landmarks. 
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Map 1.2.  Alton Coal Tract configuration and land ownership under Alternative B (Proposed Action). 
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Map 1.3.  Alton Coal Tract in relation to areas unsuitable for surface coal mining. 
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Map 1.4. Other public roads on the Alton Coal Tract. 
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Map 2.1. Coal block boundaries on the Alton Coal Tract. 
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Map 2.2. Alton Coal Tract configuration and land ownership under Alternative C. 
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Map 2.3. Alton Coal Tract configuration and land ownership under Alternative K1. 
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Map 2.4. Potential waters of the U.S. in the Alton Coal Tract. 
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Map 2.5. Reasonably foreseeable coal loadout location and transportation route for delivery of coal from the tract to market. 
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Map 2.6. Reasonably foreseeable potential short haul route.  
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Map 2.7. Alton Coal Tract configuration under Alton Coal Development's original lease by application submittal (Alternative D). 
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Map 2.8. Alternative K2 with small portions of the tract in Block NW and Block S removed. 
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Map 2.9. Alternative L1 would require the mining of Blocks CWN and CWS from west to east and would remove a portion of the tract in the no-coal zone east of these blocks. 
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Map 2.10. Alternative L2 would remove Blocks CWN and CWS, including the no-coal zone, from the tract. 
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Map 3.1. Measurement points (noise monitors) of outdoor sound levels in Alton, Hatch, and Panguitch. 





Alton Coal Tract LBA Supplemental Draft EIS   Appendix A. Maps 

 

Map 3.2. Noise overview showing noise receptors near the Alton Coal Tract. 
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Map 3.3. Proposed Action viewshed with viewshed analysis points. 
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Map 3.4. Visual resources management classes and key observation points on the Alton Coal Tract. 





Alton Coal Tract LBA Supplemental Draft EIS   Appendix A. Maps 

 

Map 3.5. Air resources analysis area (near- and far-field dispersion model domains). 
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Map 3.6. Air quality monitoring stations in Utah. 
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Map 3.7.  Panguitch historic district boundaries and coal haul transportation route. 
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Map 3.8. Glendale Bench Fire Management Unit in relation to the Alton Coal Tract. 
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Map 3.9. Fire regime conditions class acreage in the Alton Coal Tract under Alternative B (Proposed Action) and Alternative C. 
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Map 3.10. Geological processes for the Alton Coal Tract. 
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Map 3.11. Grazing allotments on the Alton Coal Tract.  
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Map 3.12. Recreation resources analysis area for the Alton Coal Tract. 
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Map 3.13. Alkaline, saline, and sodic soils in the Alton Coal Tract. 
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Map 3.14.  Highly erodible, drought intolerant, and shallow soils in the Alton Coal Tract. 
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Map 3.15. Vegetation communities on the Alton Coal Tract. 
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Map 3.16. Entire watershed, National Climatic Data Center station, and U.S. Geological Survey gage downstream on Kanab Creek. 
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Map 3.17. Watershed map showing subwatersheds and groundwater monitoring sites. 
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Map 3.18. Floodplains and probable alluvial valley floors on the tract and in the alluvial valley floor study area. 
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Map 3.19. Proper functioning condition assessment stream segments in the Alton Coal Tract. 
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Map 3.20. Big game habitat in and near the Alton Coal Tract. 
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Map 3.21. Greater Sage-Grouse analysis area and UDWR sage-grouse habitat. 
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Map 3.22.  Alton Coal Tract with NAIP imagery. 
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Map 3.23. South Canyon and Upper Kanab Creek completed vegetation treatment boundaries in relation to the Alton Coal Tract. 
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Map 3.24. Completed vegetation treatments and limited-touch areas in and near the Alton Coal Tract. 
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Map 3.25. Greater Sage-Grouse occupied habitat in and near the Alton Coal Tract. 
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Map 3.26. Greater Sage-Grouse breeding, brood-rearing, late summer/fall, and winter habitat in relation to the Alton Coal Tract.  
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Map 4.1. Mobile equipment area source and central processing areas on the Alton Coal Tract. 
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Map 4.2. Alternative C viewshed with viewshed analysis points. 
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Map 4.3. Alternative K1 viewshed with viewshed analysis points. 
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Map 4.4. Bryce Canyon National Park viewshed with viewshed analysis points. 
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Map 4.5. Assessment area for gas and minerals, including the 30° angle of influence. 
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Map 4.6. Cumulative impacts assessment area for cultural resources, fire management, and geology and minerals, hazardous materials and hazardous and solid waste, land use and 
access, livestock grazing, paleontology, recreation, socioeconomics, soils, vegetation, water resources, wildlife, and special status species. 
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Map 4.7. Cumulative impacts assessment area for aesthetic resources and transportation. 
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Map 4.8. Cumulative impacts assessment area for cultural resources. 
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BLM State Office Receives LBA 

Adjudicator evaluates LBA applicant’s  
qualifications  

Confirms emergency (if applicable) 

BLM notifies Governor and  
regional Coal Team of LBA  

BLM Field Office (FO) ensures that LBA is 
in conformance with land use plan (LUP)  

 
Minerals staff receives LBA and prepares 

report on maximum economic recovery 
(MER) and possible tract modifications  

FO and minerals staff recommends  

amendment of LUP and/or modification  
of LBA tract if necessary modifications  

included in EIS analysis 

FO prepares environmental analysis (EIS) 
of LUP amendment and LBA including  

conducting scoping meetings and public  

meetings on DEIS if necessary 

Applicant submits / adjudicator reviews 
surface owner consent agreement(s)  

if necessary 

BLM consults with surface management 
agency, Governor, attorney general,  

and Indian tribes  

BLM makes decision 

To hold sale To reject the LBA 

The Coal LBA Process 
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UNDERGROUND (SUBSURFACE) MINING METHODS 

SURFACE-RELATED: AUGER MINING AND HIGHWALL MINING 

For coal seams that are too deep for surface mining and also too small to warrant extensive 

underground mining, auger mining and highwall mining methods can be used.  The coal seams 

must be exposed or easily accessible by the highwall of a surface mine or other excavation.    

AUGER MINING 

Generally, auger mining is used for recovering coal beyond that which is accessible by contour 

strip-mining (Figure A1). This method is limited to coal seams that are horizontal or slightly 

pitched. Auger mining can create pits up to 500 feet into the highwall (Crowell 2001) depending 

on the conditions of the site and the type of auger used. This mining method is generally 

inexpensive; however, coal recovery rates are low.  

 
Figure A1. Auger mining into a coal seam. 

HIGHWALL MINING 

Highwall mining is another method used when an otherwise inaccessible coal seam is exposed 

by contour strip mining. In this method, a continuous mining machine operated remotely is 

driven into the exposed seam. The haulage system on the machine brings the coal out of the 

tunnel to be collected and stockpiled.  In this method, drives into the seam are separated by long, 

parallel coal pillars that support the overburden (Figure A2). The width of these support pillars 

must be based on the geologic conditions of the site. The maximum recovery rate of this method 

is higher than that of auger mining although continuous mining machines require more capital 

investment. 



 

Figure A2. Highwall mining into a coal seam. 

 

UNDERGROUND: ROOM-AND-PILLAR MINING AND LONGWALL MINING 

Underground methods are used when the coal reserve is 300 feet or more below the surface of 

the earth. These methods, room-and-pillar mining and longwall mining, require heavy machinery 

and a greater degree of capital investment than the surface-related methods. Machinery used in 

underground mining includes continuous miners, shuttle cars, drills, cutting machines, and 

tractors.  Underground mining also requires ventilation and airway systems, dust control, fire 

prevention, electrical power and communication systems (Given et al. 1973). 

ROOM-AND-PILLAR MINING 

In this form of underground mining, coal is removed from a seam in such a way that rectangular 

or square pillars remain in order to support the overburden (Figure A3).  In most cases, coal 

seams must be relatively flat (maximum 5 to 6 degrees pitch), although steep pitch mining 

methods also exist.  Seams must be large enough to allow heavy machinery such as shuttle cars 

and tractors through easily (Given et al. 1973). 

With this method there is flexibility as to which areas of the seam are to be mined; areas with 

high quality materials can be extracted while areas of lower quality material can be left as 

overburden support.  Discontinuing extraction in areas that are not economically convenient is 

relatively simple.  It is also easy to adapt the shape of the mined area to fit the outline of the 

seam. Depending on the site conditions and the goals of the mining operation, the pillars can 

either be left in place or removed when mining is complete (Given et al. 1973). 

 



 

Figure A3. Room-and-Pillar mining method. 

LONGWALL MINING 

In areas where coal veins are relatively flat and expansive, longwall mining can be used in 

conjunction with room-and-pillar mining.  In this method, large continuous blocks of coal are 

isolated within a seam (Figure A4), either by room-and-pillar areas or with the use of roadways. 

These blocks are usually 200 to 600 feet wide and up to several miles long.  Conveyor systems 

are set up along the sides and faces of the blocks to carry coal to areas where it can be loaded and 

stockpiled (Given et al. 1973).  

A machine called a shearer is drawn along the face of the block of coal that is opposite the mine 

entry (Figure A5). The roof behind the shearer is supported by hydraulic jacks that are around 5 

½ feet wide and up to about 20 feet tall placed in a long line. When the shearer has reached the 

end of the longwall face, these roof supports automatically move forward about 3 feet so the 

shearer can begin a new pass. Once the roof supports have advanced, the overburden behind 

them is allowed to collapse (called the “gob” or “goaf” area). The coal cut by the shearer falls 

onto a conveyor system that brings it to where it can be loaded into trucks and stockpiled (Given 

et al. 1973). 



 

Figure A4. Longwall mining areas outlined with room-and-pillar areas.  Longwall 

machinery is set up on the face of the block of coal opposite to the main entry to the 

mine.  Coal is mined towards the mine entry.  (Adapted from Given et. al 1973). 

The benefits of longwall mining include a greater coal recovery rate than the room-and-pillar 

method and enhanced safety for mine workers due to the hydraulic roof supports.  A detailed 

diagram of longwall mining is shown in Figure A5. A photo taken in a longwall mine is shown 

in Figure A6. 

 

 

Figure A5.  Detail of longwall mining. 



 

Figure A6.  Photo of longwall mining machinery including the 

shearer and the self-advancing roof supports (Hill-Douglas 2007). 
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APPENDIX 6—KANAB FIELD OFFICE: COAL 
                         UNSUITABILITY REPORT                          

INTRODUCTION 
 

Bureau of Land Management (BLM) regulations regarding coal management on public lands are 
found  in  Title  43  of  the  Code  of  Federal  Regulations  (CFR),  Part  3400.  During  land  use 
planning, BLM is required to review federal lands and assess whether there are areas unsuitable 
for all coal mining or for certain stipulated methods of coal mining. This report addresses the 20 
criteria of coal unsuitability as defined in 43 CFR 3461.5 and applies these criteria to the known 
recoverable coal resource areas (KRCRA) for the Alton, Kaiparowits, and Kolob coal fields. 
Unsuitability decisions were based on these criteria and applied to federally owned coal estates 
within the Kanab Field Office (KFO) Decision Area (KDA). Currently there are no active coal 
leases within the KDA, but one lease application is presently being processed/analyzed in the 
Alton Amphitheater. 

 
GEOLOGIC SETTING 

 
KPA coals are located within Late Cretaceous sedimentary strata of the Dakota and Straight 
Cliffs formations. The Alton and Kolob coal fields are in the Dakota Formation and the 
Kaiparowits coal field is in the John Henry Member of the Straight Cliffs Formation. The 
depositional environment for both the Dakota and Straight Cliffs coals was a coastal plain setting 
along the Western Interior Seaway. The Dakota coals were deposited approximately 95 million 
years ago during the onset (transgression) of the Western Interior Seaway. Kaiparowits coals 
were deposited approximately 85 million years ago as the Western Interior Seaway regressed 
from the area. Rivers originating along the Sevier Mountain belt and Mogollon highlands 
provided a steady supply of sediment for burial of the rich coastal mires. 

 
LANDS CONSIDERED 

 
The recoverable coal resources within the Kanab Planning Area (KPA) cross a number of surface 
ownership  boundaries,  including  BLM,  U.S.  Forest  Service  (USFS),  National  Park  Service 
(NPS), State of Utah, and private lands, and are located within Kane and Garfield counties. This 
report considers approximately 149,168 acres of federally owned coal within the KRCRA (Map 
1) of the KDA. 

 
COAL RESOURCES 

 
The  Kanab  Field  Office  Mineral  Potential  Report  (BLM/Utah  Geological  Survey  2006) 
identifies an in-ground coal resource for the KPA of approximately 10 billion tons. 
Approximately 200 million tons have been identified as surface minable in the Alton coal field. 
Generally, Dakota Formation coals range from a subbituminous B rank in the Alton coal field to 
subbituminous A rank in the Kolob coal field. The sulfur content varies, but averages about 1.2 
percent. The in-place ash content generally ranges between 10 percent and 15 percent. Heat 
content for Dakota Formation coals varies from about 7,500 to 9,500 BTU/lb. In the Kaiparowits 
field, the coal rank decreases from high-volatile C bituminous to subbituminous from south to 
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north in the KPA. The ash and sulfur levels of the Straight Cliffs coals average about 10 percent 
and 0.7 percent, respectively. The heat content of Kaiparowits coal ranges from about 7,420 to 
10,300 BTU/lb (BLM/UGS 2006). 

 
Table A0-1 through Table A0-3 identify the coal resources based on the depth of cover and the 
mapped quadrangle. Shallower depths of cover, which have the potential for surface mining, are 
presented in Table A0-1. 

 
Table A0-1. Alton Coal Field 

 

 
Quadrangle 

Depth of Cover 
0  200 ft 200 1000 ft 1000 2000 ft 2000 3000 ft TOTAL 

Alton 95.3 212.1 114.3 98.9 520.6 

Bald Knoll 52.7 152.9 48.8 42.3 296.7 

Orderville NE-SE 38.3 96.9 0.0 0.0 135.2 

Skutumpah Creek 16.9 183.4 107.4 17.8 325.5 

TOTAL 203.2 645.3 270.5 159.0 1,278.0 

PERCENT 15.9% 50.5% 21.2% 12.4% 100.0% 

Identified coal resource for the Alton coal field within the KPA by depth of cover and quadrangle (in millions of tons; from BLM/UGS 
2006) 
 

 
 
 

Table A0-2. Kolob Coal Field 
 

 
Quadrangle 

Depth of Cover 
0  1000 ft 1000 2000 ft 2000 3000 ft TOTAL 

Orderville Canyon NE 62.4 305.6 193.2 561.2 

Orderville Canyon SE 258.7 143.0 0.0 401.7 

Orderville SW 132.2 257.0 8.4 397.6 

TOTAL 453.3 705.6 201.6 1,360.5 

PERCENT 33.3% 51.9% 14.8% 100.0% 

Identified coal resource for the Kolob coal field within the KPA by depth of cover and quadrangle (in millions of tons; from 
BLM/UGS 2006) 

 
 
 

Table A0-3. Kaiparowits Coal Field 
 

 
Township/ 

Range 

Depth of Cover 
Minable Deep  

TOTAL 
0  1000 ft 1000 2000 ft 2000 3000 ft 3000 6000 ft > 6000 ft 

33S, 2W 0.0 0.0 0.0 0.0 0.0 0.0 

33S, 1W 0.0 0.0 0.0 0.0 0.0 0.0 

33S, 1E 0.0 94.9 655.4 1,046.6 0.0 1,796.9 

33S, 2E 10.5 48.8 93.3 7.3 0.0 159.9 

34S, 2W 7.5 121.2 113.1 74.4 0.0 316.2 
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Township/ 

Range 

Depth of Cover 
Minable Deep  

TOTAL 
0  1000 ft 1000 2000 ft 2000 3000 ft 3000 6000 ft > 6000 ft 

34S, 1W 0.0 0.0 45.3 49.9 0.0 95.2 

34S, 1E 33.2 589.7 284.5 278.9 0.0 1,186.3 

34S, 2E 1.4 45.0 0.0 0.0 0.0 46.4 

35S, 2W 111.3 150.2 165.6 249.0 0.0 676.1 

35S, 1W 0.0 0.0 0.0 405.7 54.4 460.1 

35S, 1E 20.0 190.5 188.9 356.4 6.9 762.7 

36S, 2W 
(N½) 

 

65.5 
 

42.6 
 

7.9 
 

0.1 
 

0.0 
 

116.1 

36S, 1W 
(N½) 

 
9.7 

 
22.5 

 
101.8 

 
151.8 

 
7.4 

 
293.2 

36S, 1E 104.2 217.8 189.5 948.8 0.0 1,460.3 

TOTAL 363.3 1,523.2 1,845.3 3,568.9 68.7 7,369.4 

PERCENT 4.9% 20.7% 25.0% 48.4% 0.9% 100.0% 

Identified coal resource for the Kaiparowits Plateau coal field within the KPA by depth of cover and township (in millions of tons; 
from BLM/UGS 2006) 

 
 
 
EVALUATION OF THE COAL UNSUITABILITY CRITERIA 

 
This report assesses KDA coal resources for unsuitability based on the 20 criteria outlined in 43 
CFR 3461.5. Underground mining of coal deposits is exempt from the criteria, where there 
would be no surface coal mining operations as stated at 3461.1.1(a). Surface mining operations 
include surface operations and surface impacts incident to an underground mine as stated in 43 
CFR 3400.0-5(mm). In addition, where underground mining would include surface operations 
and surface impacts on federal lands to which a criterion applies, the lands shall be assessed as 
unsuitable unless an exception or exemption applies (43 CFR 3461.1(b)). Each criterion is 
subject to exceptions and/or exemptions as prescribed in the regulations. 

 
Criterion Number 1 

 
All Federal lands included in the following land systems or categories shall be considered 
unsuitable: National Park System; National Wildlife Refuge System; National System of Trails; 
National Wilderness Preservation System; National Wild and Scenic Rivers System; National 
Recreation Areas; lands acquired with money derived from the Land and Water Conservation 
Fund; National Forests; and Federal lands in incorporated cities, towns, and villages. 

 
•  Exceptions. (i) A lease may be issued within the boundaries of any National Forest if the 

Secretary finds no significant recreational,  timber, economic or other values which may 
be incompatible with the lease; and (A) surface operations and impacts are incident to an 
underground  coal  mine, or  (B) where the Secretary  of Agriculture determines, with 
respect to lands which do not have significant forest cover within those National Forests 
west of the 100th Meridian, that surface mining may be in compliance with the Multiple- 
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Use Sustained-Yield Act of 1960, the Federal Coal Leasing Amendments Act of 1976 and 
the Surface Mining Control and Reclamation Act of 1977. (ii) A lease may be issued 
within the Custer National Forest with the consent of the Department of Agriculture as 
long as no surface coal mining operations are permitted. 

• Exemptions. The  application  of  this  criterion  to  lands  within the  listed  land  systems and 
categories is subject to valid existing rights, and does not apply to surface coal mining operations 
existing on August 3, 1977. 

 
A number of land systems specified in Criterion 1 are applicable under the unsuitability criteria. 

 
National Forests 

 
All National Forest lands are considered unsuitable for surface coal mining operations. An 
exception to this criterion would allow surface operations based on the specific criteria outlined 
above. The Dixie National Forest prepared a Coal Unsuitability Study in 1983, and found that 
only 10 acres met the conditions of the exception. The study was based on areas identified as 
high- and moderate-potential coal lands that did not have significant forest cover. However, 
National Forest  lands are outside of the KDA and are not included in the BLM unsuitability 
decision. 

 
National Recreation  Areas 

 
There are about 2,120 acres of federal coal in the Kaiparowits coal field that underlie the Glen 
Canyon National Recreation Area. Under Criterion 1, this federal coal is unsuitable for surface 
coal mining, however, it is not included in the BLM unsuitability decision because the lands are 
outside of the KDA. 

 
National Wild and Scenic Rivers System 

 
There are about 230 acres of lands that are considered suitable for inclusion in the National Wild 
and Scenic Rivers System. 

 
Incorporated Cities, Towns, and Villages 

 
Approximately 3,000 acres of federal coal in the Alton and Kolob coal fields within the KRCRA 
underlie the towns of Alton, Orderville, and Glendale. Because of possible damage to private 
property caused by subsidence and surface mining, these areas are determined to be unsuitable 
and will not be further considered for future leasing. The breakdown of the number of acres 
within each town is as follows: 

 
Alton 101 acres 
Glendale 1,742 acres 
Orderville 1,162 acres  

 

 
 
Exemptions for valid existing rights do not apply. 
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Summary: Criterion 1—Approximately 3,237 acres are determined to be unsuitable based on 
the conditions set forth in this criterion. 

 

 
 
Criterion Number 2 

 
Federal lands that are within rights-of-way or easements or within surface leases for residential, 
commercial, industrial, or other public purposes, on federally owned surface shall be considered 
unsuitable. 

 
• Exceptions. A lease may be issued, and mining operations approved, in such areas if the 

surface management agency determines that: (i) All or certain types of coal development 
(e.g., underground mining) will not interfere with the purpose of the right-of-way or 
easement; or (ii) The right-of-way or easement was granted for mining purposes; or (iii) 
The right-of-way or easement was issued for a purpose for which it is not being used; (iv) 
The parties involved in the right-of-way or easement agree, in writing, to leasing; or (v) 
It is impractical to exclude such areas due to the location of coal and method of mining 
and such areas or uses can be protected through appropriate stipulations. 

• Exemptions. This criterion does not apply to lands: To which the operator made substantial legal 
and financial commitments prior to January 4, 1977; on which surface coal mining operations 
were being conducted on August 3, 1977; or which include operations on which a permit has 
been issued. 

 
There are only 17 recorded rights-of-way (ROW), totaling approximately 30 acres of land, 
within the KRCRA. The exception (parts (i), (iv), and (v)) of this criterion offers protection for 
the ROWs and their improvements from the potential adverse effects of mining or associated 
surface facilities and, therefore, will not be considered unsuitable. 

 
There are a large number of roads that will be evaluated in the future for Revised Statute (RS) 
2477 standing. This could greatly affect the number of ROWs within the KRCRA. It is likely 
that the criterion exception would also apply in these cases. 

 
Summary: Criterion 2—No acres are determined to be unsuitable based on the conditions set 
forth in this criterion. 

 

Criterion Number 3 
 
The terms used in this criterion have the meaning set out in the Office of Surface Mining 
Reclamation and Enforcement regulations at Chapter VII of Title 30 of the Code of Federal 
Regulations. Federal lands affected by section 522(e) (4) and (5) of the Surface Mining Control 
and Reclamation Act of 1977 shall be considered unsuitable. This includes lands within 100 feet 
of the outside line of the right-of-way of a public road or within 100 feet of a cemetery, or within 
300 feet of any public building, school, church, community or institutional building or public 
park or within 300 feet of an occupied dwelling. 

 
• Exceptions. A lease may be issued for lands: (i) Used as mine access roads or haulage roads that 

join the right-of-way for a public road; (ii) For which the Office of Surface Mining Reclamation 
and Enforcement has issued a permit to have public roads relocated; (iii) If after public notice 
and opportunity for public hearing in the locality, a written finding is made by the authorized 
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officer that the interests of the public and the landowners affected by mining within 100 feet of a 
public road will be protected; (iv) For which owners of occupied dwellings have given written 
permission to mine within 300 feet of their buildings. 

• Exemptions. The application of this criterion is subject to valid existing rights, and does not apply 
to surface coal mining operations existing on August 3, 1977. 

 
Criterion 3 identifies approximately 3,200 acres of land within the KRCRA that have been found 
to be unsuitable. Data was not available to ascertain the location of all public buildings, 
community or institutional buildings, or occupied dwellings. Therefore, municipality boundaries 
were used to identify the areas of unsuitability. There are still a number of homes and summer 
cabins on private lands outside of these boundaries that are underlain by federal coal in the Alton 
and Kolob fields. A survey of the exact locations was not conducted. Because many of these 
structures are located in areas that would be mined primarily by underground methods, the 
underground exemption could possibly be applied. If the exemption could not be applied, mining 
would not be allowed within 300 feet of any such dwelling. A survey of existing dwellings 
would be made if leasing of federal coal is considered. The owners of the dwellings would be 
given the opportunity to give written permission for mining. If permission is not obtained, the 
area would then be designated unsuitable and the exact acreage calculated. Until that time, the 
area will be considered suitable. 

 
The Alton Cemetery is underlain by surface minable coal. This area is unsuitable because surface 
mining is prohibited within 100 feet of a cemetery. This involves only about 1 acre. 

 
As mentioned above in Criterion 2, the total acreage determined to be unsuitable could increase 
significantly in the future based on administrative determinations regarding RS 2477 road 
assertions. 

 
The exemptions for valid existing rights do not apply because there are presently no authorized 
coal leases within the KRCRA. 

 
Summary: Criterion 3—Approximately 3,200 acres are determined to be unsuitable for surface 
coal mining and surface impacts incident to underground mining based on the conditions set 
forth in this criterion. 

 

Criterion Number 4 
 
Federal lands designated as wilderness study areas shall be considered unsuitable while under 
review by the Administration and the Congress for possible wilderness designation. For any 
Federal land which is to be leased or mined prior to completion of the wilderness inventory by 
the surface management agency, the environmental assessment or impact statement on the lease 
sale or mine plan shall consider whether the land possesses the characteristics of a wilderness 
study area. If the finding is affirmative, the land shall be considered unsuitable, unless issuance 
of noncompetitive coal leases and mining on leases is authorized under the Wilderness Act and 
the Federal Land Policy and Management Act of 1976. 

 
• Exemptions. The application of this criterion to lands for which the Bureau of Land Management 

is the surface management agency and lands in designated wilderness areas in National Forests 
is subject to valid existing rights. 
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There is one Wilderness Study Area (WSA) that partially overlies the KRCRA. Therefore, 
approximately 45 acres within the Parunuweap Canyon WSA are considered unsuitable. 

 
The exemptions for valid existing rights do not apply because there are presently no authorized 
coal leases within the KRCRA. 

 
Summary: Criterion 4—Approximately 45 acres are determined to be unsuitable for surface 
coal mining and surface impacts incident to underground mining based on the conditions set 
forth in this criterion. 

 

Criterion Number 5 
 
Scenic Federal lands designated by visual resource management analysis as Class I (areas of 
outstanding scenic quality or high visual sensitivity) but not currently on the National Register of 
Natural Landmarks shall be considered unsuitable. 

 
• Exceptions. A lease may be issued if the surface management agency determines that surface coal 

mining operations  will not significantly diminish or adversely affect the scenic quality of the 
designated area. 

• Exemptions. This criterion does not apply to lands: to which the operator has made substantial 
legal  and  financial  commitments prior  to  January  4,  1977;  on  which surface  coal  mining 
operations were being conducted on August 3, 1977, or which include operations on which a 
permit has been issued. 

 
There are presently no Visual Resource Management (VRM) Class I lands within the KRCRA. 
This will change in the future with the new KFO Resource Management Plan (RMP) based on 
BLM policy set forth in the Washington Office Instruction Memorandum 2000-096, which 
directs  BLM  to  assign  VRM  Class  I  designations  to  all  WSA  lands.  Therefore,  after 
authorization of the new RMP, 45 acres in the Parunuweap Canyon WSA that fall within the 
KRCRA (Criterion 4) will become unsuitable for surface mining. 

 
Summary: Criterion 5—No acres are determined to be unsuitable at this time. 

 

Criterion Number 6 
 
Federal lands under permit by the surface management agency, and being used for scientific 
studies involving food or fiber production, natural resources, or technology demonstrations and 
experiments shall be considered unsuitable for the duration of the study, demonstration or 
experiment, except where mining could be conducted in such a way as to enhance or not 
jeopardize the purposes of the study, as determined by the surface management agency, or where 
the principal scientific user or agency gives written concurrence to all or certain methods of 
mining. 

 
• Exemptions. This criterion does not apply to lands: To which the operator made substantial legal 

and financial commitments prior to January 4, 1977; on which surface coal mining operations 
were being conducted on August 3, 1977; or which include operations on which a permit has 
been issued. 

 
Southern Utah University in conjunction with the Utah Division of Wildlife Resources (UDWR) 
and the KFO BLM are studying Greater sage-grouse in the Alton area. The study incorporates 
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approximately 5,800 acres within the Alton Amphitheater. The purpose of the study is to 
determine locations and suitability for sage-grouse brooding and winter habitats. This study is 
scheduled to be complete in 2008. The schedule would not conflict with future mining/leasing 
and, therefore, the project area is considered suitable under this criterion. 

 
Summary: Criterion 6—No acres are determined to be unsuitable. 

 

Criterion Number 7 
 
All publicly or privately owned places which are included in the National Register of Historic 
Places shall be considered unsuitable. This shall include any areas that the surface management 
agency determines, after consultation with the Advisory Council on Historic Preservation and the 
State Historic Preservation Officer, are necessary to protect the inherent values of the property 
that made it eligible for listing in the National Register. 

 
• Exceptions. All or certain stipulated methods of coal mining may be allowed if, after consultation 

with the Advisory Council on Historic Preservation and the State Historic Preservation Officer, 
they are approved by the surface management agency, and, where appropriate, the State or local 
agency with jurisdiction over the historic site. 

• Exemptions. This criterion does not apply to lands: to which the operator made substantial legal 
and financial commitments prior to January 4, 1977; on which surface coal mining operations 
were being conducted on August 3, 1977; or which include operations on which a permit has 
been issued. 

 
This criterion applies to districts, sites, objects, and other items of historical, architectural, 
archaeological, or cultural significance in or eligible for inclusion in the National Register of 
Historic Places. Although no sites within the KRCRA have been included in the National 
Register, there are a large number of known and documented archaeological sites that have been 
determined eligible. The exception for stipulated coal mining methods that will not result in 
adverse impacts is applicable; however, mitigation may be required for eligible sites where 
adverse  impacts  cannot  be  avoided.  The  State  Historic  Preservation  Officer  has  identified 
possible subsidence problems associated with underground mining. Stipulations would be 
necessary in any future leases to mitigate the adverse effects of subsidence. 

 
Summary: Criterion 7—No acres are determined to be unsuitable at this time. 

 

Criterion Number 8 
 
Federal lands designated as natural areas or as National Natural Landmarks shall be considered 
unsuitable. 

 
• Exceptions.  A lease may be issued and mining operation approved in an area or site if the surface 

management agency determines that: (i) The use of appropriate stipulated mining technology will 
result in no significant adverse impact to the area or site; or (ii) The mining of the coal resource 
under appropriate stipulations will enhance information recovery (e.g., paleontological sites). 

• Exemptions. This criterion does not apply to lands: To which the operator made substantial legal 
and financial commitments prior to January 4, 1977; on which surface coal mining operations 
were being conducted on August 3, 1977; or which includes operations on which a permit has 
been issued. 
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There are no designated natural areas or National Natural Landmarks designated under 43 CFR 
2070 within the KRCRA. 

 
Summary: Criterion 8—No acres are determined to be unsuitable. 

 

Criterion Number 9 
 
Federally designated critical habitat for listed threatened or endangered plant and animal species, 
and habitat proposed to be designated as critical for listed threatened or endangered plant and 
animal species or species proposed for listing, and habitat for Federal threatened or endangered 
species which is determined by the Fish and Wildlife Service and the surface management 
agency to be of essential value and where the presence of threatened or endangered species has 
been scientifically documented, shall be considered unsuitable. 

 
• Exceptions. A lease may be issued and mining operations approved if, after consultation with the 

Fish  and  Wildlife  Service, the Service determines that  the proposed  activity is not likely to 
jeopardize the continued existence of the listed species and/or its critical habitat. 

• Exemptions. This criterion does not apply to lands: to which the operator made substantial legal 
and financial commitments prior to January 4, 1977; on which surface coal mining operations 
were being conducted on August 3, 1977; or which include operations on which a permit has 
been issued. 

 
There are approximately 33,972 acres of federally designated critical habitat for the Mexican 
spotted owl (MSO) within the boundaries of the KRCRA. In informal consultation with the U.S. 
Fish  and  Wildlife  Service  (USFWS),  BLM  mapped  areas  that  contain  only  the  primary 
constituent elements for MSO habitat, as defined by the Mexican Spotted Owl Recovery Plan 
(USFWS  2001,  FR  8530,  vol. 66  no.  22).  These  areas  were  identified  using  professional 
judgment and by buffering the 2000 Willey MSO habitat model by ½ mile. The areas identified 
include approximately 4,380 acres of habitat that would be considered unsuitable for surface coal 
mining or surface facilities. In the event of future leasing, BLM would inventory coal areas for 
threatened and endangered (T&E) plant and animal species in conjunction with a site-specific 
environmental impact statement (EIS) analysis. Critical habitat designations for T&E plant or 
animal species will likely change in the future, at which time the determination of suitability 
would be revised. 

 
Past surveys include a general reconnaissance for T&E plants in the entire southern Utah coal 
area by Dr. Stanley Welch in 1977. Moderately intensive surveys were conducted by Dr. Kent 
Ostler in 1979 on about 56,500 acres on the Utah Power and Light Company preference right 
lease application area, the El Paso Coal Company leases, and the Resources Company leases. A 
moderately intensive survey on about 26,800 acres in the Alton coal field was conducted by Dr. 
Robert Foster in 1979. UDWR inventoried the coal areas of southern Utah for T&E animals in 
1977 and 1978. The process included a literature search and field inventories. In 1979 and 1980, 
BLM conducted an essential habitat inventory for the Utah prairie dog, peregrine falcon, and 
bald eagle in southern Utah. Several bald eagle sightings were made on the Alton and Kolob coal 
fields, and one concentration area was located (Criterion 12). No peregrine falcons or Utah 
prairie dogs were identified closer than 10 miles from the KRCRA (Escalante and Zion Unit 
Resource Analyses; Johnson 1979; UDWR 1977; USFWS 1978, 44 FR 7096, December 10, 
1979). 
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The exception in this criterion could allow for surface mining and surface facilities within these 
areas only after the USFWS determined that the proposed activity is not likely to jeopardize the 
continued existence of the MSO or other listed species in the future and/or their critical habitats. 

 
The exemption for substantial legal and financial commitments and ongoing mining operations 
does not apply because there are no active leases or operations within the planning area. 

 
Summary: Criterion 9—Approximately 4,380 acres are determined to be unsuitable for surface 
coal mining and surface impacts incident to underground mining in the KDA. Exception(s) to 
this criterion may be applicable subject to site-specific analysis and consultation with USFWS. 

 

Criterion Number 10 
 
Federal lands containing habitat determined to be critical or essential for plant or animal species 
listed by a state pursuant to state law as endangered or threatened shall be considered unsuitable. 

 
• Exceptions. A lease may be issued and mining operations approved if, after consultation 

with the state, the surface management agency determines that the species will not be 
adversely affected by all or certain stipulated methods of coal mining. 

• Exemptions. This  criterion  does  not  apply  to  lands:  To  which  the  operator  made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 

 
The State of Utah does not maintain an official state T&E species list; therefore, no state-listed 
T&E plant or animal species or critical habitat exists for this criterion. 

 
Summary: Criterion 10—No acres are determined to be unsuitable. 

 

Criterion Number 11 
 
A bald or golden eagle nest or site on Federal lands that is determined to be active and an 
appropriate buffer zone of land around the nest site shall be considered unsuitable. Consideration 
of availability of habitat for prey species and of terrain shall be included in the determination of 
buffer  zones.  Buffer  zones  shall  be  determined  in  consultation  with  the  Fish  and  Wildlife 
Service. 

 
• Exceptions. A lease may be issued if: (i) It can be conditioned in such a way, either in 

manner or period of operation, that eagles will not be disturbed during breeding season; 
or (ii) The surface management agency, with the concurrence of the Fish and Wildlife 
Service, determines that the golden eagle nest(s) will be moved. (iii) Buffer zones may be 
decreased if the surface management agency determines that the active eagle nests will 
not be adversely affected. 

• Exemptions. This  criterion  does  not  apply  to  lands:  to  which  the  operator   made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 
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In 2003, UDWR identified an active bald eagle nest within the KPA adjacent to the KRCRA. 
When  including  a  1-mile  buffer  zone,  a  portion  of  the  KRCRA  is  intersected.  Nests  are 
considered active for a period of 7 years after discovery of a nest in use. Exercising (iii) of the 
exception above, the buffer has been modified because the natural topography provides adequate 
protection for the nest site. Approximately 20 acres of land remain unsuitable after the 
readjustment.  Leasing  may  be  feasible  within  the  area  determined  to  be  unsuitable  if  the 
condition of exceptions (i and ii) are met. The underground exemption could also be applied on 
possible future leasing. Future leases would stipulate that no surface facilities could be built 
within a 1-mile radius of an active nest site and that surface operations could be conducted only 
between September 1 and December 31 of each year (Utah Field Office Guidelines for Raptor 
Protection From Human and Land Use Disturbances [USFWS 1999]). Future inventories by 
UDWR and BLM may identify additional eagle nests within the coal areas that would render the 
nest and buffer areas unsuitable. 

 
The exemption for substantial legal and financial commitments and ongoing mining operations 
does not apply because there are no active leases or operations within the planning area. 

 
Summary: Criterion 11—Approximately 20 acres are determined to be unsuitable for surface 
coal mining and surface impacts incident to underground mining. The exception in this criterion 
may be applicable subject to site-specific analysis and consultation with USFWS. 

 

Criterion Number 12 
 
Bald and golden eagle roost and concentration areas on Federal lands used during migration and 
wintering shall be considered unsuitable. 

 
• Exceptions. A lease may be issued if the surface management agency determines that all 

or certain stipulated methods of coal mining can be conducted in such a way, and during 
such periods of time, to ensure that eagles shall not be adversely disturbed. 

• Exemptions. This  criterion  does  not  apply  to  lands:  to  which  the  operator   made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 

 
BLM and UDWR inventories have identified a bald eagle winter concentration area of 
approximately 1,160 acres on Table Bench along the North Fork of the Virgin River. The 
wintering area is used from about November 1 to March 15 each year. The rough surface 
topography and the deep coals have led to the determination that only underground methods 
would be used to mine this area. The exception and underground exemption could be applied to 
possible future leases and surface facilities to restrict activities that could adversely disturb the 
eagles during the winter concentration period. Future inventories by BLM and UDWR may 
identify other bald eagle concentration areas within the coal areas, which could affect suitability 
(BLM 1978 and 1979, Zion Unit Analysis; UDWR 1977; Johnson 1979). 

 
The exemption for substantial legal and financial commitments and ongoing mining operations 
does not apply because there are no active leases or operations within the planning area. 
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Summary: Criterion  12—Approximately  1,160  acres  are  determined  to  be  unsuitable  for 
surface coal mining and surface impacts incident to underground mining. The exception in this 
criterion may be applicable subject to site-specific analysis. 

 

Criterion Number 13 
 
Federal lands containing a falcon (excluding kestrel) cliff nesting site with an active nest and a 
buffer zone of Federal land around the nest site shall be considered unsuitable. Consideration of 
availability of habitat for prey species and of terrain shall be included in the determination of 
buffer  zones.  Buffer  zones  shall  be  determined  in  consultation  with  the  Fish  and  Wildlife 
Service. 

 
• Exceptions.  A  lease  may  be  issued  where  the  surface  management  agency,  after 

consultation with the Fish and Wildlife Service, determines that all or certain stipulated 
methods of coal mining will not adversely affect the falcon habitat  during the periods 
when such habitat is used by the falcons. 

• Exemptions. This  criterion  does  not  apply  to  lands:  to  which  the  operator   made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 

 
BLM and UDWR inventories conducted in the late 1970s and early 1980s identified several 
prairie falcon nesting sites within the KPA, two of which were located within the KRCRA (BLM 
1978, 1979 Zion and Escalante Unit Resource Analyses; UDWR 1977, 1978; Hoffman 1978; 
Johnson 1979; BLM field inventories 1976, 1977, 1978, and 1980). No recent surveys have been 
conducted to verify this data. Because of the amount of time that has passed since the data was 
collected and the likelihood of a change of status, no lands are designated as unsuitable under 
this criterion. A more thorough analysis would be required at the time of coal leasing to 
adequately address this criterion. Future inventories by UDWR and BLM or site-specific lease 
analysis may identify new falcon nests within coal areas. At that time the lands would be 
designated unsuitable unless the exception could be applied. 

 
Summary: Criterion 13—No acres are determined to be unsuitable. 

 

Criterion Number 14 
 
Federal lands which are high priority habitat for migratory bird species of high Federal interest 
on a regional or national basis, as determined jointly by the surface management agency and the 
Fish and Wildlife Service, shall be considered unsuitable. 

 
• Exceptions.  A  lease  may  be  issued  where  the  surface  management  agency,  after 

consultation with the Fish and Wildlife Service, determines that all or certain stipulated 
methods of coal mining will not adversely affect the migratory bird habitat during the 
periods when such habitat is used by the species. 

• Exemptions. This  criterion  does  not  apply  to  lands:  to  which  the  operator   made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 
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Several Bird Habitat Conservation Areas have been identified by the Intermountain West Joint 
Venture (IWJV) along the East Fork of the Virgin River, East Fork of the Sevier River (Parker 
Mountain), and Escalante River in and adjacent to the KRCRA. In consultation with USFWS, 
BLM determined that high-priority habitats for migratory birds exist along these corridors, 
defined as a ½-mile buffer zone from the outer edge of the bank. Approximately 8,376 acres of 
the KRCRA would be affected and considered unsuitable. Future leasing within these areas 
could occur if site-specific consultation with USFWS determined that such operations would not 
adversely affect the migratory bird habitat during the periods of use. 

 
The underground exemption does not apply in this criterion because of the potential to affect 
hydrologic systems and riparian habitat. 

 
The exemption for substantial legal and financial commitments and ongoing mining operations 
does not apply because there are no active leases or operations within the planning area. 

 
Summary: Criterion  14—Approximately  8,120  acres  are  determined  to  be  unsuitable  for 
surface coal mining and surface impacts incident to underground mining. The exception in this 
criterion may be applicable subject to site-specific analysis and consultation with USFWS. 

 

Criterion Number 15 
 
Federal lands which the surface management agency and the state jointly agree are habitat for 
resident species of fish, wildlife and plants of high interest to the state and which are essential for 
maintaining these priority wildlife and plant species shall be considered unsuitable. Examples of 
such lands which serve a critical function for the species involved include: (i) Active dancing 
and  strutting  grounds  for  Greater  sage-grouse,  sharp-tailed  grouse,  and  prairie  chicken;  (ii) 
Winter ranges crucial for deer, antelope, and elk; (iii) Migration corridor for elk; and (iv) 
Extremes of range for plant species. 

 
• Exceptions. A lease  may be  issued  if,  after  consultation  with the  state,  the  surface 

management agency determines that all or certain stipulated methods of coal mining will 
not have a significant long-term impact on the species being protected. 

• Exemptions. This  criterion  does  not  apply  to  lands:  To  which  the  operator  made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 

 
There are approximately 18,330 acres of crucial elk winter range; 12,780 acres of crucial mule 
deer winter range; 8,735 acres of Greater sage-grouse breeding, nesting, and brood-rearing 
habitat; and 12 acres classified as leks on federal coal lands within the KRCRA. The State of 
Utah and BLM agree that elk, mule deer, and sage-grouse habitats should remain suitable 
because site-specific analyses would occur before coal field leasing. Presently there is an EIS 
underway as part of a coal leasing application in the Alton Amphitheater. High-interest habitat 
issues will be addressed in this EIS. 
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Table A0-4. State Sensitive Species Habitat  
 

State Sensitive  Species Habitat 
(acres of habitat by ownership) 

 
USFS 

 
BLM State 

Surface 
Private 
Surface 

Elk 17,015 1,235  80 

Mule Deer 8,445 2,530 680 1,125 

Sage-Grouse Breeding, Nesting, and 
Brood-Rearing 

 
5,735 

 
1,940   

1,060 

Sage-Grouse Lek  12   
 
 
Neither the BLM nor the State of Utah has high-interest plant species of concern within the 
KRCRA. 

 
The first exception and underground exemption in this criterion would apply. 

 
The exemption for substantial legal and financial commitments and ongoing mining operations 
does not apply because there are no active leases or operations within the planning area. 

 
Summary: Criterion 15—No acres are determined to be unsuitable. 

 

Criterion Number 16 
 
Federal lands in riverine, coastal and special floodplains (100-year recurrence interval) on which 
the surface management agency determines that mining could not be undertaken without 
substantial threat of loss of life or property shall be considered unsuitable for all or certain 
stipulated methods of coal mining. 

 
• Exemptions. This  criterion  does  not  apply  to  lands:  To  which  the  operator  made 

substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 

 
Data for this criterion is not presently available to adequately delineate riverine and special 
floodplains. Limited 100-year flood hazard maps are available from the U.S. Department of 
Housing  and  Urban  Development,  but  the  data  is  not  adequate  to  determine  the  threat 
assessment. A more thorough analysis will be required at the time of coal leasing to adequately 
address this criterion. 

 
Summary: Criterion 16—No acres are determined to be unsuitable. 

 

Criterion Number 17 
 
Federal  lands  which  have  been  committed  by  the  surface  management  agency  to  use  as 
municipal watersheds shall be considered unsuitable. 

 
• Exceptions. A lease may be issued where the surface management agency in consultation 

with  the  municipality  (incorporated   entity)  or  the  responsible  governmental  unit 
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determines, as a result of studies, that all or certain stipulated methods of coal mining 
will not adversely affect the watershed to any significant degree. 

• Exemptions. This  criterion  does  not  apply  to  lands:  To  which  the  operator  made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 

 
No lands within the KRCRA have been committed for use as municipal watersheds. 

 
Summary: Criterion 17—No acres are determined to be unsuitable. 

 

Criterion Number 18 
 
Federal lands with National Resource Waters, as identified by states in their water quality 
management plans, and a buffer zone of Federal lands ¼ mile from the outer edge of the far 
banks of the water, shall be unsuitable. 

 
• Exceptions. The buffer zone may be eliminated or reduced in size where the surface 

management agency determines that it is not necessary to protect the National Resource 
Waters. 

• Exemptions. This  criterion  does  not  apply  to  lands:  To  which  the  operator  made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 

 
In  the  State  of  Utah,  the  designation  “High  Quality  Waters”  is  the  equivalent  of  National 
Resource Waters, and therefore waters with this designation receive additional regulatory 
protection. 

 
Within the KPA, the State of Utah has designated Category 1 High Quality Waters in the 
following drainages: 

 
1.   North Fork of the Virgin River and tributaries, from the confluence with the East Fork of 

the Virgin River to its headwaters 
2.   East Fork of the Virgin River and tributaries, from the confluence with the North Fork of 

the Virgin River to its headwaters 
3.   East Fork of the Sevier River and tributaries, from the Kingston diversion to its 

headwaters 
4.   Kanab Creek and tributaries, from the irrigation diversion at the confluence with 

Reservoir Canyon to its headwaters (Utah Administrative Code R317-2-12). 
 
Consistent with Criterion 18 and state rules, BLM has determined that protection of High Quality 
Waters can be achieved through the use of the unsuitability designation, best management 
practices (BMP), and the state permitting process. Buffers were established for springs and 
perennial and intermittent streams, as follows: 

 
• Perennial streams: ¼ mile (1,320 feet; 402 meters) slope distance from the outer edge of 

the bank 
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• Intermittent streams: 330 feet (100 meters) slope distance from the outer edge of the bank 
• Springs: 330 feet (100 meters) slope distance from the edge of the saturated area. 

 
The locations of springs and perennial and intermittent stream reaches were determined based on 
interviews with employees of the BLM KFO and NPS (Sharrow, personal communication) as 
well as with a local landowner who has extensive knowledge of the area (Esplin, personal 
communication). Their input was used to edit the U.S. Geological Survey (USGS) digital line 
graphs dataset that covers the KPA. Stream segments that would be perennial or intermittent if it 
were not for irrigation diversions were classified according to their potential condition rather 
than their altered condition. 

 
Approximately 13,760 acres are determined to be unsuitable because of proximity to National 
Resource  Waters.  It  is  likely  that  additional  perennial/intermittent  streams  and  springs  are 
present that were not mapped. If such waterways are determined to exist after the publication of 
this report, they would be buffered and protected as described above. 

 
The exemption for substantial legal and financial commitments and ongoing mining operations 
does not apply because there are no active leases or operations within the planning area. 

 
Summary: Criterion 18—Approximately 12,988 acres are determined to be unsuitable for 
surface coal mining and surface impacts incident to underground mining. 

 

Criterion Number 19 
 
Federal lands identified by the surface management agency, in consultation with the state in 
which they are located, as alluvial valley floors according to the definition in §3400.0—5(a) of 
this title, the standards in 30 CFR Part 822, the final alluvial valley floor guidelines of the Office 
of Surface Mining Reclamation and Enforcement when published, and approved state programs 
under the Surface Mining Control and Reclamation Act of 1977, where mining would interrupt, 
discontinue, or preclude farming, shall be considered unsuitable. Additionally, when mining 
Federal land outside an alluvial valley floor would materially damage the quantity or quality of 
water in surface or underground water systems that would supply alluvial valley floors, the land 
shall be considered unsuitable. 

 
• Exemptions. This criterion  does  not  apply  to  surface  coal  mining operations  which 

produced coal in commercial quantities in the year preceding August 3, 1977, or which 
had obtained a permit to conduct surface coal mining operations. 

 
There is insufficient data at this time to determine either suitability or unsuitability of any area 
for coal development under this criterion. Identification of alluvial valley floors (AVF) is 
accomplished by the surface management agency in consultation with the state according to the 
definition in the Surface Mining Control and Reclamation Act of 1977 (SMCRA) (PL 95-87), 
the  standards  in  30  CFR  822,  the  Office  of  Surface  Mining  (OSM)  AVF  guidelines,  and 
approved state programs under SMCRA. 

 
The AVF guidelines provide a sequential procedure for identifying AVFs. The first phase is a 
reconnaissance   investigation   that   identifies  probable   AVFs   using   available   regional   or 
generalized data. The second phase is more detailed, and involves test drilling and mapping of 
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geologic, vegetation, and soils data, leading to a determination that an area meets the criteria 
outlined in the regulations (30 CFR 78 19(c)(2)). The third phase requires more detailed 
descriptions of the AVFs identified in phase two, and involves water monitoring for a sufficient 
period of time to be able to describe seasonal fluctuations. 

 
In response to a petition to designate certain lands in the study area as unsuitable for surface coal 
mining, OSM completed the first phase of an AVF investigation in the Alton coal field area 
(OSM 1983). The following list represents areas identified as possible AVFs within the KRCRA, 
but additional analysis would be required before leasing: 

 
1.   Kanab Creek, upper and lower 
2.   Sink Valley Wash 
3.   Unnamed tributary north of Alton and west of Kanab Creek 
4.   Thompson Creek 
5.   Mill, Tenny, and Skutumpah Creeks 
6.   Lower Johnson Wash 
7.   Yellow Creek 
8.   Upper Paria drainage 
9.   East Fork of the Sevier River. 

 
AVFs may exist within the decision area, but initial mapping of AVFs has occurred only within 
the Alton area and at a reconnaissance level. Approximately 3,850 acres were identified as 
possible AVFs using data obtained from an investigation conducted by Jack Schmidt (1980) and 
BLM geographic information system (GIS) data layers. No lands within the planning area are 
designated as unsuitable under this criterion. A more detailed investigation would be required at 
the time of lease analysis. 

 
The exemption for ongoing mining operations does not apply because there are no active leases 
or operations within the planning area. 

 
Summary: Criterion 19—No acres are determined to be unsuitable. 

 

Criterion Number 20 
 
Federal lands in a state to which is applicable a criterion (i) proposed by the state or Indian tribe 
located in the planning area, and (ii) adopted by rulemaking by the Secretary, shall be considered 
unsuitable. 

 
• Exceptions. A lease may be issued when: (i) Such criterion is adopted by the Secretary 

less than 6 months prior to the publication of the draft comprehensive land use plan or 
land use analysis, plan, or supplement to a comprehensive land use plan, for the area in 
which such land is included, or (ii) After consultation with the state or affected Indian 
tribe, the surface management agency determines that all or certain stipulated methods 
of coal mining will not adversely affect the value which the criterion would protect. 

• Exemptions. This  criterion  does  not  apply  to  lands:  To  which  the  operator  made 
substantial legal and financial commitments prior to January 4, 1977; on which surface 
coal  mining operations  were being conducted on August 3, 1977;  or  which include 
operations on which a permit has been issued. 
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Neither the State of Utah nor Indian tribes have proposed any criteria that would affect the coal 
lands under review, although in 1980 Secretary of Interior Andrus signed a decision designating 
certain areas in the viewshed of Bryce Canyon National Park unsuitable for surface coal mining 
and surface impacts incident to underground mining. Approximately 31,620 acres fall within the 
KRCRA, and these are determined to be unsuitable. 

 
The exemption for substantial legal and financial commitments and ongoing mining operations 
does not apply because there are no active leases or operations within the planning area. 

 
Summary: Criterion 20—Approximately 10,614 acres are determined to be unsuitable for 
surface coal mining and surface impacts incident to underground mining. 

 

SUMMARY OF THE UNSUITABILITY EVALUATION 
 
The coal resources with development potential within the KPA have been evaluated based on the 
20 criteria of unsuitability. Based on the criteria, the coal resources that are considered unsuitable 
for surface coal mining or surface operations and impacts incident to underground mining are 
shown on Map 2. These resources have been determined to be unsuitable  based on Criteria 1, 3, 
4, 9, 11, 12, 14, 15, 18, and 20. As a result of this analysis, there are approximately 35,538 acres 
within the KDA that are determined to be unsuitable for surface coal mining or operations and 
surface impacts incident to underground mining. 
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1. BACKGROUND  
In November 2004, Alton Coal Development, LLC (ACD) filed a Lease by Application (LBA) to mine 
federal coal near the town of Alton, Utah (Case Number UTU 081895). This application was filed under 
the regulations of 43 Code of Federal Regulations (CFR) 3425, Leasing on Application. The original 
application included nearly 2,723 surface acres and approximately 38 million tons of recoverable coal. 
The Bureau of Land Management (BLM) reconfigured the tract to exclude approximately 40 acres and to 
include approximately 898 additional acres. Acreage added to the tract during tract reconfiguration was 
based on the identification of additional recoverable coal reserves not included in the original LBA and on 
additional surface acreage deemed necessary for mine operations. The Alton Coal Tract LBA (hereafter 
the Alton Coal Tract or tract), as reconfigured, contains approximately 3,577 surface acres and 
approximately 49 million tons of recoverable coal reserves (Figure 1). The reconfigured tract is the tract 
under consideration in the Proposed Action of the Alton Coal Tract LBA environmental impact statement 
(EIS) process. 

Public scoping on the LBA tract was conducted in 2006 and 2007 and is detailed in the Alton Coal Tract 
LBA EIS Public Scoping Report (SWCA Environmental Consultants [SWCA] 2007). The BLM issued a 
draft EIS (DEIS) in November 2011 that considered one action alternative (Alternative C) in addition to 
the Proposed Action (BLM 2011a). A supplemental DEIS (SDEIS) has been completed (BLM 2014). The 
BLM decided to prepare an SDEIS based on, among other things, the need to analyze in detail Alternative 
K1, which had been dismissed from detailed analysis in the DEIS. This alternative is now being 
considered in detail largely to address public and agency concerns regarding impacts to the Greater Sage-
Grouse (Centrocercus urophasianus) population, noise and visual impacts to the town of Alton, and 
issues related to conflicting land uses (agriculture versus surface mining). 

ACD was issued a permit by the State of Utah on October 19, 2009, and began mining on the Coal 
Hollow Tract, located on private lands adjacent to the Alton Coal Tract, in late 2010. As the permitting 
agency, the Utah Division of Oil, Gas, and Mining (DOGM) required mitigation actions that focus on 
minimizing impacts to Greater Sage-Grouse (hereafter sage-grouse) and enhancing habitat. These actions 
are detailed in Volume 3 of the Coal Hollow Mining and Reclamation Plan (ACD 2009, Appendix 3-5), 
and have been ongoing since mining began.  

To date, the following have been accomplished or are on-going as mitigation projects in the Alton–Sink 
Valley under the Coal Hollow permit:  

• Vegetation treatments consisting of conifer removal and sagebrush restoration (including the 
establishment of a core conservation area, connectivity between habitat patches, and restoration 
of a lekking area)  

• Activities to shift mating activities away from the historic lek  
• Predator control  
• Employee wildlife awareness education  

The status and use by sage-grouse of completed vegetation treatments projects are described in Section 
3.18.3.4.2 of the SDEIS.
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Figure 1. Alton Coal Tract location .  
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2. PURPOSE 
This plan will remain in draft form throughout the leasing decision process associated with the Alton Coal 
EIS. It will be finalized during the permitting stage, with ongoing input from U.S. Fish and Wildlife 
Service (USFWS), Utah Division of Wildlife Resources (UDWR), and DOGM.  

The purpose of this plan is to describe the strategy for avoiding and reducing impacts, where possible, to 
the sage-grouse populations potentially affected by leasing and mining the Alton Coal Tract, in 
accordance with the guiding regulations summarized below. The requirements of this plan are applicable 
to all action alternatives except where the configuration of the action alternative makes certain 
requirements of this plan unnecessary. If the BLM’s decision following the EIS process is to offer the 
tract for competitive leasing, the requirements of this mitigation plan would be incorporated as design 
features appropriate to the alternative selected. These design features would be reflected in lease 
stipulations as part of a lease contract after a record of decision (ROD) is issued. 

This mitigation plan describes the following:  
• Plan goals 
• Guiding regulations specific to this plan 
• Potential impacts on the sage-grouse population from implementation of mining activities on the 

tract 
• Lands on which impact reduction activities and mitigation would be conducted 
• Potential mitigation project types, including success criteria and maintenance requirements 
• Options for monitoring sage-grouse use in the Alton–Sink Valley area 

References to appropriate sections in the SDEIS are provided for a summary of the existing conditions 
and impacts resulting from the Proposed Action. Sage-grouse use of the tract is based on the most 
recently available data.  

All off-site mitigation activities would be conducted in the mitigation plan area (see Figures 1 and 3), 
which includes public, state, and private land, and which corresponds to the sage-grouse analysis area in 
the Alton Coal LBA EIS. The sage-grouse analysis area corresponds to the boundaries of the Panguitch 
Sage-Grouse Management Area (SGMA) in the Conservation Plan for Greater Sage-grouse in Utah 
(sage-grouse conservation plan) (UDWR 2013), and the Panguitch Priority Area for Conservation in the 
Sage-grouse Conservation Objectives Draft Report (Sage-grouse Conservation Objectives Team 2012).  

Although this mitigation plan is centered on mitigating impacts to sage-grouse, conservation of sagebrush 
ecosystems would likely also benefit a variety of wildlife species such as Sage Sparrow (Amphispiza 
belli), Brewer’s Sparrow (Spizella breweri), Sage Thrasher (Oreoscoptes montanus), pronghorn 
(Antilocapra americana), mule deer (Odocoileus hemionus), elk (Cervus canadensis), and the UDWR 
species of concern pygmy rabbit (Brachylagus idahoensis) (UDWR 2009). Also, cattle grazing would 
benefit from an increase in forbs and bunchgrasses; however, cattle would be excluded from the 
mitigation areas until the vegetation has established successfully. Non-wildlife resources that are analyzed 
in the SDEIS that would be affected by the sage-grouse mitigation plan include vegetation, livestock 
grazing, fire management, cultural resources, visual resources, and soils. The impacts that the sage-grouse 
mitigation plan would have on these resources are discussed in Attachment A of this plan.  
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2.1. Terminology 
The terminology used in this plan to describe short- and long-term impacts is consistent with the 
terminology used throughout the Alton Coal Tract EIS process. That is, short term refers to the period 
when the development of the mine and the mining of coal would occur. Long term refers to impacts that 
occur or remain after the cessation of coal mining and during, or continuing into, the period following the 
reclamation and monitoring period.  

Throughout the document, the term refugia, or refuges, is used to describe an area of suitable habitat to 
which sage-grouse individuals can retreat when other habitats have been disturbed. Refugia would be 
most effective when the refuge locations are currently occupied by sage-grouse. Because sage-grouse are 
highly mobile, it is expected that they will seek out areas with less disturbance and higher quality habitat 
when traditional habitat patches are no longer available. If deemed appropriate and necessary, the BLM, 
in cooperation with USFWS, UDWR, and DOGM, may choose to relocate sage-grouse individuals to 
refugia. Such relocation would be an example of other management actions that could be considered if 
birds are not found to be using the refugia areas created. 

The term limited-touch area is used in this plan to describe no-coal areas within the tract that have intact 
or restored sagebrush habitats that are required to provide adequate refugia throughout the life of the 
mine. Surface-disturbing activities in these limited-touch areas are to be avoided if possible. However, 
these areas can be used to access mining blocks that would otherwise be inaccessible. See Figure 2 for the 
locations of limited-touch areas. 

The mitigation plan area, as shown on Figure 1, not only roughly corresponds to the Panguitch Core Area 
(Governor’s Working Group on Sage-grouse 2012) as described above, but is also UDWR’s 
determination of occupied sage-grouse habitat. The tract habitat is designated by UDWR as brood-
rearing habitat, but based on site-specific information available to date (i.e., Frey et al. 2013; Frey 2013; 
Curtis and Frey 2007;  Petersen 2007, 2010, 2012, 2013a), it is evident that the species does not use the 
tract habitat solely for brood-rearing. For the purpose of this document, the habitat polygon defined by 
UDWR  is hereafter referred to as occupied habitat. 
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Figure 2. Tract configuration showing limited-touch areas and completed vegetation treatments.  
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3. GUIDING REGULATION  
Many of the public and agency comments received on the DEIS concern impacts to the local sage-grouse 
population. The SDEIS considers this mitigation plan as a design feature in the analysis of impacts. 
Mitigation actions are needed in response to public and agency comments on the DEIS, but also as a 
result of the regulations listed in Section 4.18.2.1.1 of the SDEIS with the following clarifications and 
additions: 

• The Washington Office Instruction Memorandum (IM) 2012-043 identifies the need to 
“cumulatively maintain or enhance sage-grouse habitat” (BLM 2011b). The Washington Office 
IM also provides interim conservation policies and procedures to BLM field officials to be 
applied to ongoing and proposed authorizations and activities that affect the sage-grouse and its 
habitat. Under this IM, the BLM has the authority to condition the lease with a requirement for 
off-site mitigation (refer to Washington Office IM 2008-204, Off-Site Mitigation; BLM 2008a). 
This sage-grouse mitigation plan is intended to address the procedural requirements of this IM 
with respect to the Alton Coal Tract LBA EIS process. This sage-grouse mitigation plan complies 
with the IM 2012-043 requirements listed for leasable minerals (energy and non-energy) and 
fences on preliminary priority habitat. It complies with the requirement to “cumulatively maintain 
and enhance Greater Sage-grouse habitat” by instituting the following requirements: 

o Habitat avoidance through the designation of limited-touch areas in sagebrush habitats in 
the tract  

o Enhancing Block Sa (comprising 186.3 acres) and the portions of Block S that have not 
yet been enhanced prior to the commencement of mining activities 

o Requiring that Blocks S and NW not be mined simultaneously, allowing one to provide a 
refuge while the other is experiencing disturbances due to mining 

o Reclaiming in-tract sagebrush habitats to vegetation standards that would provide sage-
grouse habitat in the long term 

o 4:1 ratio of mitigation acres to disturbance acres to increase available habitat in the 
analysis area in the short term 

The mitigation plan also complies with BLM IM 2008-204, which allows for off-site mitigation. 
• Four decisions in the Kanab Field Office Record of Decision and Approved Resource 

Management Plan (KFO RMP; BLM 2008b) pertain to sage-grouse management (SSS-54, SSS-
55, SSS-56, and SSS-57) and detail temporal and spatial buffers for leks and winter habitat within 
which no surface-disturbing activity may occur. SSS-57 states that an exemption, waiver, or 
modification may be granted on a case-by-case basis. This sage-grouse mitigation plan is 
intended to fulfill the requirement for an exception to these RMP decisions that states that the 
operator must submit a plan that demonstrates that impacts resulting from habitat loss from the 
Proposed Action can be adequately mitigated. 

The BLM initiated a stakeholder process to develop this mitigation plan. The Color Country Adaptive 
Resource Management Local Working Group (CoCARM)—the local sage-grouse working group— was 
identified as a representative stakeholder group for initial discussions because it comprises the appropriate 
agency and government officials with knowledge of the current land uses and quality of habitat in the 
local area needed to develop an effective and appropriate mitigation plan. This group includes members 
that represent the UDWR, BLM, U.S. Forest Service (USFS), USFWS, DOGM, affected private 
landowners, and local public officials. CoCARM met on April 19, June 13 (which was the first meeting 
attended by USFWS), and August 27, 2012, to initiate discussions about the Alton Coal Tract mitigation 
planning process. 

Outside of the CoCARM meetings, a conference call between BLM, USFWS, and SWCA representatives 
took place on September 11, 2012, to address the concerns of USFWS. An additional conference call was 
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held on November 19, 2012, to specifically discuss the mitigation ratio, and was attended by 
representatives from the BLM, USFWS, Kane County, ACD, UDWR, DOGM, CoCARM, and SWCA. As 
the applicant for the lease tract, ACD plays an appropriate role in the stakeholder process because they, or 
the successful bidder for the lease if it is not ACD, would need to implement the mitigation actions.  

In Utah, sage-grouse populations are currently managed by UDWR under the sage-grouse conservation 
plan (UDWR 2013). The sage-grouse conservation plan reflects sage-grouse recommendations that were 
provided to the Governor of Utah by a multi-disciplinary group of stakeholders in early 2012. The BLM 
is currently evaluating an amendment to multiple land use plans under which the sage-grouse 
conservation plan is one of the action alternatives under consideration. See Section 1.7.1.1 of the SDEIS 
for a more detailed description of this process. Pursuant to Section 7.3.2 of the sage-grouse conservation 
plan, the BLM may continue the pending evaluation of the Alton LBA without recourse to the provisions 
of the plan.  

Given the dynamic nature of the current regulatory environment for sage-grouse, the BLM expects that 
there may continue to be changes in sage-grouse policies and guidance between completion of the 
mitigation plan and final implementation of mitigation actions. The BLM will consider new information 
as it becomes available and revise the mitigation plan if appropriate. 

3.1. Compliance with the National Environmental Policy Act 
The mitigation actions described in this document will be incorporated into the Alton Coal Tract SDEIS 
as required design features. To maintain compliance with the National Environmental Policy Act 
(NEPA), the successful lessee must follow the mitigation practices set forth by this plan. 

Mitigation projects would be fully compliant with NEPA by the completion of site-specific analyses on 
all projects prior to any mitigation-related disturbance. Site-specific documents would tier off the Alton 
Coal Tract LBA EIS to the extent possible. Site-specific analyses would address impacts on other 
resources and areas from individual mitigation projects. Separating the site-specific documentation for 
mitigation actions from the Alton Coal Tract LBA EIS is necessary to maintain the flexibility of choosing 
appropriate mitigation areas after the tract is leased and nearer to the timeframe when mining would 
begin. It is not appropriate to select specific mitigation projects and specific mitigation areas at this time 
given the currently shifting nature of sage-grouse management policies and guidelines as described above. 
If the BLM decides in its ROD to offer the Alton Coal Tract for competitive leasing following completion 
of the EIS process, the successful bidder would need to complete several other permitting steps (e.g., 
compliance with the Surface Mining Control and Reclamation Act of 1977) before conducting mining 
activities on the tract. These permitting steps typically involve detailed field studies and months to years 
to complete.  

Site-specific NEPA analyses have already been completed for vegetation treatment projects near the tract 
in Kane and Garfield counties. The vegetation treatments conducted as mitigation measures for the tract 
would likely be similar to those analyzed in the Upper Kanab Creek Watershed Vegetation Management 
Project Environmental Assessment (BLM 2011c) and the South Canyon Vegetation Enhancement 
Environmental Assessment (BLM 2010). Both of these projects involve removal of pinyon-juniper that 
has in-filled and encroached into all other vegetation types, including ponderosa pine areas, 
sagebrush/grasslands, and mountain brush communities. The purpose of these projects is to create diverse, 
healthy age classes of sagebrush, with an understory of desired grasses and forbs. Such sagebrush 
communities provide quality habitat necessary to maintain sustainable populations of sage-grouse, mule 
deer, and sagebrush-obligate species. Many of these projects have been completed and are currently used 
by grouse, as shown in Figure 2 and Figure 3 and as described in Section 3.18.3.4.2 of the SDEIS. 
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Figure 3. Greater sage-grouse mitigation plan area, completed vegetation treatments, and vegetation treatment environmental assessment 
boundaries in relation to the Alton Coal Tract.  
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However, due to inadequate funding, all potential vegetation treatment projects in these areas would likely be 
completed over the course of decades. With funding from the selected lessee, projects in these areas could be 
conducted within a short timeframe and make a large amount of habitat available to local sage-grouse within 
the timeframe of the life of the mine (which varies under each alternative). Areas covered by these 
environmental assessments could undergo vegetation treatments immediately, without having to delay the 
mitigation process for additional analysis and/or permitting. 

4. GOALS 
The goals of this mitigation plan are as follows: 

• Offset habitat impacts of mining the tract, as identified through the EIS process, by implementing 
habitat management and vegetation treatment projects in the mitigation plan area.  

• Identify mitigation opportunities that reduce or remove threats under the five listing factors used 
by the USFWS to assess the status of ESA-listed and candidate species. A detailed discussion of 
these factors can be found in Endangered and Threatened Wildlife and Plants; 12-month 
Findings for Petitions to List the Greater Sage-grouse (Centrocercus urophasianus) as 
Threatened or Endangered; Proposed Rule (50 CFR 17, Federal Register 75:13910–14014). 
These factors are as follows: 

o The presence of threatened destruction, modification, or curtailment of habitat or range, 
including urbanization, energy development, mining, fences, fire, invasive plants, 
pinyon-juniper encroachment, climate change, and habitat fragmentation 

o Overuse for commercial, recreational, scientific, or educational purposes, including 
hunting, bird watching, Native American religious use, and scientific studies 

o Disease and predation, including the potential for West Nile virus outbreaks, and 
increased predation 

o Inadequacy of existing regulatory mechanisms at the local, state, federal, and 
international levels1 

o Other natural or human-made factors affecting the species’ continued existence, 
including pesticides, contaminants, recreational activities, life history traits that may 
affect viability, and drought. 
The key threats to sage-grouse in the mitigation plan area are increased predator 
populations, vegetation management (conflicting uses or lack of management), energy 
development, conifer encroachment, and residential/commercial development (Frey et al. 
2006; USFWS 2013), as described in Section 5 of this document. 

• Establish potential mitigation project types and locations based on the availability of existing site-
specific sage-grouse population information (e.g., lek counts) and ecological condition 
information (e.g., habitat location and size, opportunity locations, completed vegetation treatment 
locations). This site-specific information includes data gathered for the adjacent Coal Hollow 
Mine, which has been in operation since 2010. Monitoring data regarding sage-grouse population 
and activity have been gathered, and continue to be gathered, in association with this mine. The 
existing site-specific population information may not be conclusive, but it can be used to help 
inform project planning. 

1 The findings were published on March 5, 2010. Since that time, regulatory mechanisms have been created to address threats to 
Greater Sage-Grouse, such as the sage-grouse conservation plan (UDWR 2013); a resolution passed by Kane County, Utah, on 
April 22, 2013, with the goal to protect, maintain, improve, and enhance Greater Sage-Grouse habitat in Kane County;  and 
BLM’s IM No. 2012-043, which was published on December 22, 2011, and ensures that interim conservation policies and 
procedures are implemented when field offices authorize or carry out activities on public land while the BLM develops and 
decides how to best incorporate long-term conservation measures for Greater Sage-Grouse into applicable land use plans. 
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• Ensure the short- and long-term persistence of 
o the current southern-most population of Greater Sage-Grouse across the range of the 

species, and 
o suitable habitat to support that population. 

  
The mitigation plan area corresponds to the boundaries defined for the sage-grouse analysis area, as 
described in Section 3.18.3.4 of the SDEIS. The key threats to sage-grouse in the mitigation plan area 
are increased predator populations, vegetation management (conflicting uses or lack of management), 
energy development, conifer encroachment, and residential/commercial development (Frey et al. 
2006; USFWS 2013). 

5. THREATS TO GREATER SAGE-GROUSE 
 
Rangewide, sage-grouse numbers have declined, and they now occupy approximately 56% of their 
historic range, though the actual decline in sage-grouse numbers since pre-settlement times is unclear 
because estimates were largely anecdotal before the implementation of systematic surveys in the 1950s 
(USFWS 2013). In general, population declines are primarily due to the following:  

• Habitat loss 
• Habitat fragmentation  
• Reduced habitat quality from urban expansion  
• Habitat loss and fragmentation associated with energy development 
• Conversion of habitats to agriculture  
• Alteration of habitats by invasive species that reduce habitat quality by reducing herbaceous 

forage and/or by increasing the frequency and intensity of ground fires (Bosworth 2003; UDWR 
2002; UDWR 2005).  

 
The CoCARM local working group identified concentrated wildlife and/or livestock use as another threat 
in the mitigation plan area due to the high levels of both wildlife and livestock grazing in the mitigation 
plan area, the contentiousness of the issue, and because the exact extent of these impacts (both negative 
and beneficial) is not known (Frey et al. 2006). Additionally, conifer encroachment has played a large 
role in decreasing available sagebrush habitat in the mitigation plan area.  

Mining activities on the tract would contribute to sage-grouse habitat loss, habitat fragmentation, and 
alteration of habitats by invasive species. The species’ sagebrush steppe habitats and associated 
herbaceous understory have already been reduced by improper grazing, invasive plant species, altered fire 
regimes, pinyon-juniper encroachment, and oil and gas industry expansion (UDWR 2005). Pinyon-
juniper woodland encroachment into sagebrush habitats has reduced the quality and quantity of sagebrush 
stands and contributed to a rangewide decline in sage-grouse abundance (Connelly et al. 2004)—a threat 
that is locally evident. High predation rates from non-native predators or un-naturally high native predator 
populations are another specific threat to sage-grouse in this area (Connelly et al. 2004; UDWR 2005). 
The Alton sage-grouse population has experienced high mortality from predation, with a relatively large 
number of sage-grouse known to have been killed by predators since 2005 (Curtis and Frey 2007). 
Increasing predation by non-native predators (domestic pets, red foxes, raccoons) and native ravens is of 
concern (Frey et al. 2006). In Utah, sage-grouse are present in scattered populations north and west of the 
Colorado River (UDWR 2002) on approximately 40% of their historic range (Beck et al. 2003).  
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6. SUMMARY OF FEDERAL ACTION UNDER 
CONSIDERATION 

A detailed description of alternatives can be found in Chapter 2 of the DEIS (BLM 2011a) and the SDEIS 
(BLM 2014).  

6.1. Design Features Incorporated into the Federal Action 
The on-tract reclamation, pre-mining vegetation treatment, and mitigation (avoidance) measures 
incorporated into the federal action are detailed in Section 4.18.2.1.2.1 of the SDEIS. 

Note that under Alternative K1, which is analyzed in detail in the SDEIS, Blocks S and NW are excluded 
from the tract, and therefore these avoidance-based mitigation conditions would not apply under this 
alternative (though these areas would be available for off-site mitigation actions as appropriate). 
Likewise, under Alternative C (analyzed in detail in the DEIS and the SDEIS), Block NW is excluded 
from the tract, and therefore, certain avoidance-based mitigation actions would not apply under this 
alternative.  

7. GREATER SAGE-GROUSE USE OF MITIGATION PLAN 
AREA AND TRACT 

Greater Sage-Grouse use of the mitigation plan area (analysis area) and tract is described in Section 
3.18.3 of the SDEIS. Detailed information can be found in the following sections of the SDEIS: 

• 3.18.3.1 Regulatory Status 

• 3.18.3.2 General Habitat Needs 

• 3.18.3.3 Distribution and Threats 

• 3.18.3.4 Analysis Area Description (corresponds to mitigation plan area) 

o 3.18.3.4.1 Connectivity and Movement between Leks 

o 3.18.3.4.2 Completed Analysis Area (mitigation plan area) Vegetation Treatments 

o 3.18.3.4.3 Coal Hollow Mining Operation 

• 3.18.3.5 Sage-grouse Use of the Tract 

o 3.18.3.5.1 Lek Description 

o 3.18.3.5.2 Counts and Estimate 

o 3.18.3.5.3 Tract and Transportation Route Habitat 

 3.18.3.5.3.1 Breeding, Nesting, and Brood-rearing Habitat in the Tract 

 3.18.3.5.3.2 Wintering Habitat in the Tract 

 3.18.3.5.3.3 Transportation Route Habitat 

Figure 4 displays the occupied sage-grouse habitat according to UDWR and the existing vegetation 
communities that comprise sage-grouse habitat in the tract. 
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Figure 4. Sage-grouse occupied habitat and vegetation communities on the Alton Coal Tract.  
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8. IMPACTS TO GREATER SAGE-GROUSE  
Impacts to Greater Sage-Grouse from each alternative is described in Section 4.18.2 of the SDEIS. 
Detailed impacts analyses can be found in the following sections in the SDEIS: 

• 4.18.2.2 Impact Indicators 

• 4.18.2.3 Analysis Assumptions 

• 4.18.2.4 Impacts Resulting from Mining the Tract 

o 4.18.2.4.1 Alternative A: No Action 

o 4.18.2.4.2 Alternative B: Proposed Action 

 4.18.2.4.2.1 Habitat Loss and Displacement 

 4.18.2.4.2.2 Infrastructure Impacts, Including Roads 

 4.18.2.4.2.3 Noise and Nighttime Lighting Impacts 

o 4.18.2.4.3 Alternative C: Reduced Tract Acreage and Seasonal Restrictions 

o 4.18.2.4.4 Alternative K1: Reduced Tract Acreage 

• 4.18.2.5.1 Impacts Resulting from Coal Hauling 

o 4.18.2.5.2 Alternative A: No Action 

o 4.18.2.5.2 Alternative B (Proposed Action), Alternative D (Reduced Tract Acreage and 
Seasonal Restrictions, and Alternative K1 (Reduced Tract Acreage) 

9. PROPOSED MITIGATION PLAN LANDS 
As introduced in Section 2 (Purpose), all mitigation actions would be conducted in appropriate habitat in 
the mitigation plan area (Figure 3). This area is also roughly the Panguitch Core Area in the Utah Greater 
Sage-grouse Management Plan (UDWR 2013), the impacts analysis area for sage-grouse in the SDEIS, 
and occupied habitat as defined by UDWR (UDWR 2012). The purpose of determining a mitigation plan 
area is to ensure that mitigation 1) is accomplished in the same area as potential impacts from leasing and 
mining the Alton Coal Tract and 2) would benefit the impacted sage-grouse population. Mitigation would 
occur both on and off the tract and could occur on state, federal, and/or private lands, with permission 
from the owner or manager of the lands where specific mitigation actions would take place.  

Many options for habitat improvement projects exist in the tract and the mitigation plan area. Off-tract 
vegetation treatments to fulfill mitigation requirements would be prioritized in those areas analyzed in the 
BLM’s South Canyon Vegetation Enhancement Project Environmental Assessment and Upper Kanab 
Creek Watershed Improvement Project Environmental Assessment (BLM 2010, 2011c). 
Areas analyzed in these environmental assessments consist of places where conifer removal could be 
done from areas with an intact sagebrush understory immediately adjacent to habitat occupied by sage-
grouse. 

Prioritizing these areas would increase the potential for off-tract vegetation treatments to be successful 
and useful to the impacted sage-grouse because 1) these areas exhibit classic characteristics of habitat 
that, when treated, would quickly increase available sage-grouse habitat (Baruch-Mordo et al. 2013; 
Commons et al. 1999; Frey et al. 2013); and 2) the Panguitch sage-grouse population has been 
documented to quickly use habitat after juniper elimination, especially in areas adjacent to occupied 
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habitat, indicating intact sagebrush habitat is limited in the area (Frey et al. 2014). Prioritizing vegetation 
treatments in these areas would increase the potential for mitigation to benefit local sage-grouse in the 
short term. However, the best available and most site-specific information would be taken into 
consideration when choosing exact mitigation project locations to provide the maximum benefit to the 
impacted birds. 

Several habitat improvement projects are already planned for the tract, but have not yet been completed. 
Several large vegetation treatments have occurred near the tract recently, such as those associated with the 
Upper Kanab Creek and South Canyon Vegetation Enhancement projects; activities to expedite the 
recovery of sagebrush into these habitats may benefit sage-grouse. Throughout the area most heavily used 
by the sage-grouse population, there are extensive stands of pinyon-juniper. Activities to reduce the 
spatial extent of these stands, especially along the interface between forested and sagebrush-dominated 
habitats, may benefit sage-grouse. Many areas, especially in habitats that have experienced fire relatively 
recently, are dominated by invasive annual grasses (e.g., cheatgrass), and a holistic approach to managing 
the spread and extent of these species may be critical for the long-term maintenance of sagebrush-
dominated habitats vital to the sage-grouse population. There are also many locations with potential to 
enhance grass and forb availability as well as to control for common sage-grouse predators. Some 
locations for potential projects as well as previously treated areas are presented on Figure 5.  

The success of these vegetation treatments would be determined through monitoring conducted by BLM 
personnel or contractors. Success would not be tied to a requirement that sage-grouse must use the treated 
habitat; reasons for such are detailed in Section 11.2 below (Success Criteria). Monitoring would consist 
of nested frequency or other BLM monitoring techniques and photo points. There would be regular 
monitoring (sage-grouse counts), with annual monitoring of actual use, and trend monitoring every three 
to five years as staffing and funding permit.  
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Figure 5. Possible sage-grouse mitigation treatments and previously treated areas in and near the Alton Coal Tract.  
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Acres inside the potential mitigation areas (except those identified for carcass removal, raven control, and 
water developments and excluding the tract under Alternative B) that have not previously been treated are 
reported in Table 1 as areas that are available for treatment. These areas occur on lands owned/managed 
by the BLM, USFS, state, and private entities. Additional acres would be available for treatment under 
Alternatives C and K1 because the tract size would be decreased, and areas directly adjacent to the tract 
would not be mined at this time. The acreage that has been previously treated consists of the following 
types of treatments overseen by BLM: aerator/harrow/seed, bull hog, bull hog/seed, burn, crush, lop and 
scatter, mastication/mow, plow, seed, and thin. Note that the acres available for treatment reported in 
Table 1 may not all currently be habitat or locations appropriate for vegetation treatment. The acreage 
displayed in Table 1 is reported to provide context of how much of the mitigation plan area has been 
treated and whether the mitigation ratio proposed in this plan is feasible. 

Table 1. Areas Identified as Having a High Potential for Mitigation, Areas Previously Treated (through 
2013), and Total Acreage of Areas Available for Treatment, by Land Ownership 

 Potential Mitigation Areas 
(acres) 

Previously Treated  
(acres)* 

Available for Treatment 
(acres) 

BLM 104,538 26,996 77,542 

USFS 23,721 2 23,719 

State (Utah Department of 
Natural Resources and School 
and Institutional Trust Lands 
Administration) 

19,346 1,300 18,046 

Private 55,163 1,576 53,578 

Total 202,768 29,874 172,885 
* Data from BLM (2013). 

10. COMPENSATORY MITIGATION PLANNING PROCESS 
Under this plan, the avoidance actions listed in Section 4.18.2.1.2 (Design Features) of the SDEIS would 
be required throughout the life of the mine. The following mitigation planning process applies to 
compensatory (off-site mitigation) actions, which would be evaluated and implemented continually. 

Wildlife populations, management objectives, and the factors affecting them are very dynamic. It is 
therefore impractical to identify specific compensatory mitigation locations, in advance, for the life of 
mining activities on the tract. Furthermore, deciding on exact mitigation project locations is not an 
appropriate action for this phase of the planning process. Exact locations, scopes, and other relevant 
details of mitigation projects would be chosen at the permitting phase, when more detail is known 
regarding mining sequences and annual disturbance amounts. This adaptive management component 
allows decisions to remain flexible as changes occur to the environment, as positive or negative impacts 
are identified to sage-grouse and habitats, and as relevant studies are published.  

The BLM and DOGM (in consultation with UDWR and USFWS) would lead compensatory mitigation 
planning for the life of the mine to ensure interagency cooperation and coordination of mitigation 
actions and to ensure compliance with the mitigation plan. The scope of mitigation actions (locations, 
areas, and nature of vegetation treatments) would be developed based on biological considerations, and 
agreed to by the BLM, DOGM, and the successful lessee. Other entities that would be kept informed of 
the intentions and progress of the mitigation projects are local governments, CoCARM, and affected 
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private landowners where development or mitigation is proposed to occur. Projects would conform to 
the governing land use plan of the KFO and/or other managers/owners as applicable. Projects would also 
be consistent with the sage-grouse conservation plan (UDWR 2013), the purpose of which is to provide 
for the management of sage-grouse in Utah consistent with Utah Code Title 23, which declares wildlife 
as the property of the state, and with the UDWR goals of expanding wildlife populations and conserving 
sensitive species. The successful lessee would be responsible for carrying out the approved mitigation, 
as applicable, and working with the BLM, UDWR, DOGM, and the land manager or owner in 
implementing appropriate activities. The lessee could either carry out the mitigation using company 
resources, or provide funding to other entities that would then complete the mitigation actions. The 
selected lessee would be responsible to fund all aspects of the mitigation projects, including the required 
NEPA documentation and monitoring.  

In addition to supporting development of this plan, BLM and DOGM would have five future plan 
implementation responsibilities. During the leasing process, BLM would be the lead agency 
implementing these responsibilities. During project implementation DOGM would become the lead 
agency implementing these responsibilities. The five future plan implementation responsibilities are as 
follows:  

• Provide guidance to the successful lessee on minimizing, to the extent practicable, impacts 
associated with planned future mining activities on the tract and complying with lease 
stipulations.  

• Provide potential project types and locations for consideration by the BLM, other entities as 
applicable, and selected lessee for habitat improvement projects. 

• Conduct site-specific NEPA analysis once specific mitigation locations and actions have been 
chosen. 

• Determine when a project is successfully completed and ensure that success is maintained for the 
specified time period. 

• Enforce the mitigation requirements of the mitigation plan as design features, including the 
requirement that year-round, suitable habitats are continuously available to provide refugia for the 
sage-grouse population while removal and restoration of other habitat areas are taking place. 

 
Mitigation projects would begin as soon as practicable, which could be before mining activities begin, 
and would be ongoing throughout the life of the mine until the total mitigation obligation is satisfied. The 
BLM desires that as many mitigation requirements are completed as early as possible so sage-grouse can 
benefit from the mitigation actions during mining activities. In this way, the lessee could mitigate for 
direct impacts before they have occurred. In subsequent years of development, an annual review of the 
development activities would be conducted, and an annual summary of project activities would be 
provided. Annual review meetings would be held with representatives from the lessee, BLM, DOGM, 
UDWR, and USFWS to discuss the success of completed mitigation and for outstanding requirements for 
mitigation projects to be conducted in the future.2 

10.1. Mitigation Requirements 
This section sets forth mitigation requirements to be carried out by the successful bidder. These 
requirements were designed to compensate for direct and indirect impacts (as described in Section 4.18.2 
of the SDEIS) that may occur to local sage-grouse groups from mining the tract. Habitat impacted would 
be mitigated for with improvements to like habitat when possible, but such decisions are more 

2 The Office of Surface Mining Reclamation and Enforcement also has an oversight role over DOGM’s regulation of coal mining 
within the state, under the Surface Mining Reclamation and Control Act (30 United States Code 1201 et seq). 
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appropriately made at the implementation stage through site-specific NEPA analyses. The following 
would be required as design features for the lessee: 

• Vegetation treatments (as well as mesic and riparian habitat enhancement projects) at a ratio of 
4:1 per acre of directly surface-disturbed sage-grouse habitat. Research pertaining to and 
concurrent with the vegetation treatments (e.g., monitoring bird habitat use, sagebrush canopy 
measurements) is necessary to ensure appropriate and successful treatments. Off-site vegetation 
treatments would be completed no more than one year after the corresponding on-tract surface 
disturbance occurs. The exact timing of mitigation projects would be determined at the permitting 
stage when more detailed knowledge of the mining sequence and level of disturbance is known.  

• As a preventative measure, the removal of all fences that occur within 2 miles of the Alton–Sink 
Valley lek, where practicable. 

• Because coal trucks comprise approximately 4% of the traffic on nearby roads, the proponent 
would be responsible for funding up to 4% of the Utah Department of Transportation’s roadkill 
carcass removal on the coal transportation haul route in coordination with Utah Department of 
Transportation, DOGM, UDWR, and BLM. Enforcement would be based on a cooperative 
agreement between these entities. 

• A nearby mine approximately half the size of the tract has contracted with U.S. Department of 
Agriculture (USDA) Wildlife Services to spend approximately $6,000 every five years for local 
predator control. Under this lease agreement, the selected lessee would provide $12,0003 every 
five years to USDA Wildlife Services to fund predator control actions in the mitigation plan area, 
focusing on corvid species, red fox, and other potential predators. 

Assigning ratios to acres of direct impacts to offset project impacts is a common approach used for 
determining appropriate levels of mitigation, with the understanding that sufficient data must exist to 
adequately compare the value of ecological services between habitat lost and habitat replaced. Mitigation 
ratios are applicable to acres of habitat directly impacted, and they are implemented to ensure that indirect 
impacts to sage-grouse (such as noise, fragmentation, habitat avoidance, and the time-lag before 
reclamation actions are successful) are appropriately compensated for. A 4:1 ratio was chosen for this 
project for the following reasons: 

1. It is the ratio currently used for mitigation requirements by DOGM for the Coal Hollow permit. 

2. It is the ratio that is recommended for mitigation in nesting areas by the sage-grouse conservation 
plan (UDWR 2013). 

3. It is the lowest ratio that would be acceptable according to USFWS. 

4. Required reclamation of surface disturbance would take place on the tract in such a way as to 
create sage-grouse habitat in the long term by decreasing current levels of conifer encroachment. 
Though reclamation is not considered to be mitigation for the purposes of this plan, reclamation 
would ultimately benefit sage-grouse. 

5. Other actions as described above (e.g., fence marking) would be implemented to mitigate for 
impacts to sage-grouse in addition to the vegetation treatments to which the 4:1 ratio applies. 

It is expected that completion of required mitigation (both vegetation treatments and other actions) in 
cooperation with other design features (as defined in Section 4.18.2.1.2 of the SDEIS) would produce no 
net loss of sage-grouse habitat in the short term, and a net benefit to local sage-grouse populations in the 

3 This amount is based on a doubling of the amount that ACD has contracted with USDA Wildlife Services to spend on predator 
control from 2011 to 2016 as partial mitigation fulfillment for the Coal Hollow permit (see Appendix B of Appendix 3-5 of the 
Alton Coal Development Coal Hollow Project Mining and Reclamation Plan [ACD 2009]). 
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long term, even with the presence of the coal mining project. This assumption is based in part on 
documentation of sage-grouse using treated areas immediately after treatment takes place (as described in 
Section 3.18.3.4.2 of the SDEIS).  

UDWR identifies 3,550.8 acres of the tract (99% of the tract and 2.5% of the mitigation plan area) as 
occupied habitat. This habitat boundary does not represent a survey-grade boundary and is not intended to 
be the final authority for habitat delineation. The BLM and DOGM would consult with UDWR to 
determine precise delineation of habitat (as well as exclusion of non-habitat) to determine the exact 
amount of required mitigation. The exact amount of required mitigation would be determined when the 
mitigation plan (this document) is finalized by using the most recent and accurate site-specific 
information, including but not limited to Frey et al. 2013; Frey 2013; Curtis and Frey 2008; Petersen 
2007, 2010, 2012, 2013a; and the December 10, 2013 assessment by Dr. Steven Petersen. Table 2 
presents the upper limit of required acres of vegetation treatments by alternative using a 4:1 mitigation 
ratio.  

Table 2. Required Acres of Mitigation Vegetation Treatments Based on 4:1 Mitigation Ratio 
Requirement by Alternative  

 Alternative A  
(No Action) 

Alternative B 
(Proposed Action) 

Alternative C Alternative K1 

Occupied habitat 0 7,258.0 6,051.6 3,656.4 

Note: Data from this table area based on acres of direct disturbance by alternative, as displayed in Table 1. 

As indicated above, reclamation of disturbed lands is considered an action separate from mitigation. 
Reclamation would be accomplished as a separate permit requirement. However, the mitigative effect of 
reclamation was taken into consideration when determining the 4:1 mitigation ratio. 

11. COMPENSATORY MITIGATION PROJECTS 
Habitat improvement actions would target improvements to sage-grouse habitat availability by increasing 
the spatial extent of available habitats by either creating suitable habitats (restoring burned areas, 
removing pinyon-juniper in sagebrush-dominated habitats, etc.) or by protecting existing habitats (e.g., 
reducing threats caused by the spread of invasive annual grasses). Actions to improve habitat quality 
would focus on management activities that target the herbaceous understory (increasing grass height and 
cover for nesting females, increasing forb cover and insect density for brooding females, etc.) while 
maintaining the shrub overstory (Connelly et al. 2000). Treatment for mitigation credit would not apply to 
areas disturbed by mining activities on the tract (which would be reclaimed consistent with the approved 
mining plan and design features), but would apply in other pre-existing areas of disturbance and otherwise 
low-quality habitat. A weed management plan would be drafted and followed for each mitigation project 
to maintain the desired results of the treatment. Habitat improvement projects could take place on any 
lands within the mitigation plan area, pending approval of the land surface management agency or owner 
(in the case of private lands). Treatments conducted as mitigation for the Coal Hollow Mine would not 
accrue mitigation credit for disturbance associated with the BLM lease. 

To effectively manage sage-grouse populations in a proactive manner, habitat improvements must meet 
two basic requirements:  

• Habitat manipulations need to occur in areas where habitat deficiencies exist.  
• The type of manipulation needs to result in habitats that are enhanced for the season of interest. 

26 



Alton Coal Tract Lease by Application Greater Sage-Grouse Mitigation Plan - DRAFT 

To meet these requirements, off-tract vegetation treatments would be prioritized in areas where conifer 
removal could be done from areas with an intact sagebrush understory immediately adjacent to habitat 
occupied by sage-grouse, including those areas analyzed in the BLM’s South Canyon Vegetation 
Enhancement Project Environmental Assessment and Upper Kanab Creek Watershed Improvement 
Project Environmental Assessment (BLM 2010, 2011c). Management planning in these areas revolves 
around the idea that to enhance sage-grouse populations within a given landscape, the carrying capacity of 
that landscape needs to be increased.  
 
Success of the on- and off-tract vegetation treatments would not be dependent on whether sage-grouse are 
documented using the treated habitat; reasons for this are listed in Section 11.2 of this document (Success 
Criteria).  

Several documents outline the steps necessary to implement a successful habitat management program for 
sagebrush habitats. The Wyoming Game and Fish Department (2011) outlines evaluation criteria that 
should be considered when proposing vegetation treatments in sagebrush-dominated habitats. Bohne et al. 
(2007) expand on this list of criteria with sage-grouse-specific recommendations. The criteria described 
by Bohne et al. include the following: 

• Determine if sage-grouse (or other species of interest) seasonal habitats are present, the condition 
of these habitats, and the relative level of importance of these habitats. In the case of sage-grouse, 
it is important to know whether the population is resident or migratory when evaluating potential 
habitats affected by proposed actions.  

• Identify how much of the sage-grouse habitat in the area has been previously impacted by fire 
(prescribed or wild), other habitat conversions, habitat losses, or fragmentation, preferably using a 
geographic information system–based analysis. 

• Determine how much of the area is likely to burn in future wildfire and at what scale (a risk 
assessment).  

• Identify the short-term (1–14 years) effects and the mid-term effects (15–30 years) of prescribed 
fires or other treatments on vegetation and key wildlife species. 

• Assess the presence of undesirable plant species (e.g., cheatgrass, invasive noxious weeds, 
rabbitbrush, juniper, and other conifer invasion) and the risk of these species increasing under 
current management and/or as a result of the proposed treatment.  

• Determine the likely response of desirable species of vegetation that are present to the type and 
intensity of treatment being proposed.  

• Provide a clear statement of the intended objectives of the prescribed treatment, provide a rational 
for the treatment, and identify impacts to sage-grouse and other species of interest as part of the 
management prescription and environmental assessment. 

• Establish overall goals along with measurable objectives and an adequate monitoring plan 
(adequate in terms of funding as well as quantifying the effects of treatment).  

• Identify mitigation measures (if any) needed to offset potential adverse impacts on sage-grouse 
habitat.  

• Develop a post-treatment management plan that ensures desired vegetative responses can be 
achieved and maintained. 

11.1. Mitigation Project Types 
Five mitigation project types are discussed in detail below: 1) vegetation treatments (including juniper 
removal, sagebrush restoration, and forb/bunchgrass seeding), 2) increasing natural mesic areas, 3) 
predator management, 4) fence marking/removal, and 5) other. Conservation easements on private land 
are another type of mitigation project that can protect sage-grouse habitat. However, they will not be 
adopted as a requirement because there is no way to enforce such easements on private land. Habitat 
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treatments on BLM-administered land can be assured protection through conditions requiring avoidance 
and avoidance through site-specific NEPA analyses. The planning process also provides a means to 
protect habitat in the long term. 

11.1.1. Vegetation Treatment 
 
As stated above, off-tract vegetation treatments would be prioritized in areas where conifer removal could 
be done from areas with an intact sagebrush understory immediately adjacent to habitat occupied by sage-
grouse, such as those areas analyzed in the BLM’s South Canyon Vegetation Enhancement Project 
Environmental Assessment and Upper Kanab Creek Watershed Improvement Project Environmental 
Assessment (BLM 2010, 2011c).  However, a range of project types is listed below to provide flexibility 
to meet the current needs of the population, as assessed by BLM and DOGM at the time of project 
planning and initiation. 

11.1.1.1. JUNIPER REMOVAL 

Fire suppression and other post-settlement conditions have allowed juniper (Juniperus spp.) trees to 
spread into areas previously dominated by grasses, forbs, and shrubs. Miller et al. (2005) report that many 
areas in the west have experienced an estimated 10-fold increase in juniper over the last 130 years. The 
expansion of juniper and other conifer species reduces habitat for sage-grouse and other sagebrush-
obligate species that depend on large patches of sagebrush-dominated vegetation. Sagebrush cover 
decreases with juniper encroachment as the vegetation transitions into woodland.  

Most juniper communities are still in a state of transition. Miller et al. (2005) characterize three stages of 
woodland succession: 

• Phase I (early): Trees are present, but shrubs and forbs are the dominant vegetation that 
influences ecological processes (hydrologic, nutrient, and energy cycles) on the site.  

• Phase II (mid): Trees are co-dominant with shrubs and herbs, and all three vegetation layers 
influence ecological processes on the site.  

• Phase III (late): Trees are the dominant vegetation and the primary plant layer influencing 
ecological processes on the site.  

Sites in Phase I or II successional stages often retain a significant understory of sagebrush (i.e., grasses 
and forbs); as such, removal of Phase I or II junipers can produce immediate habitat benefits for sage-
grouse (Natural Resources Conservation Service 2010).  

Juniper/conifer removal projects used for mitigation would focus primarily on the early successive stages 
of conifer/juniper stands (i.e., Phase I or Phase II juniper) with no cheatgrass component. Removal of 
juniper/conifer would be done by mechanical means, without the use of chemicals, as follows:  

• Phase I juniper/conifer could be treated by having a field crew walk from tree to tree, cutting 
them into pieces, and scattering them on-site (lop and scatter). 

• Phase I or II juniper/conifers could also be removed by being mechanically plucked out of the 
ground, gathered, and burned. 

• Phase II juniper/conifer could be treated using a masticator, a large mechanical device that goes 
from tree to tree and demolishes the tree with whirling blades; debris is then left on-site 
(mastication). 

• Phase II or III juniper/conifers could be chained. 

Some juniper/conifer removal projects would include some level of understory treatment, where needed, 
and vegetation monitoring until the understory vegetation is established. Locations, methods of treatment, 
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and understory treatment of removal projects would be approved by the BLM and DOGM so that each 
treatment site would provide value to the local sage-grouse population.  

11.1.1.2. SAGEBRUSH RESTORATION  

Sagebrush restoration creates new habitat for sage-grouse and can be used to create corridors between 
existing patches of sagebrush to produce larger patches of contiguous habitat. Habitat for sage-grouse 
consists of a mosaic of vegetation communities dominated by sagebrush and a diverse grass and forb 
understory across the landscape (UDWR 2009). This mitigation project type increases the quality and 
quantity of habitat within the landscape, contributing to the long-term survival and success of the sage-
grouse.  

It is important to note that the successful restoration of disturbed areas can be difficult due to alteration of 
vegetation, nutrient cycles, topsoils, and living (cryptobiotic) soil crusts exceeding recovery thresholds 
(Sage-grouse Conservation Objectives Team 2012). Furthermore, sagebrush restoration can be very 
expensive, require a very long time, and involve complicated landowner/manager partnerships. 

New habitat for sage-grouse would be created by augmenting the forage and class diversity of existing 
dense sagebrush stands and increasing the diversity of understory grasses and forbs in disturbed areas 
(e.g., roads, un-reclaimed pipeline corridors, and burned areas). Sagebrush restoration projects would 
include understory (grass and forb) treatments. 

Where possible, projects would be placed strategically to decrease habitat fragmentation by connecting 
existing occupied habitats. All treatments would include the implementation of monitoring to ensure 
success. Criteria specific to each project and in addition to that defined in this plan that define restoration 
and success would be developed by the administrative agency (i.e., the landowner, or private, state, or 
federal management agency).  

11.1.1.3. FORB AND BUNCHGRASS SEEDING 

Bunchgrasses, as opposed to rhizomatous grasses, are recognized as an important component of sage-
grouse nesting and brood-rearing habitats (Connelly et al. 2000; Crawford et al. 2004). The structure and 
abundance of bunchgrasses influence the quality of a sagebrush/bunchgrass community site for nesting 
sage-grouse. Residual grass in nesting habitats improves hatching success by providing cover for 
incubating females (Cagney et al. 2009). Herbaceous cover may provide scent, visual, and physical 
barriers to potential predators (DeLong et al. 1995, as cited in Connelly et al. 2000). In addition to 
providing cover from predators, forbs are an important food source for sage-grouse broods.  

Sage-grouse nesting and brood-rearing habitat is improved by seeding native bunchgrasses and forbs into 
existing sagebrush stands or into adjacent disturbance, thereby increasing nest and brood success. This is 
most effective when combined with treating dense sagebrush stands or by brush-beating in strips or 
patches and inter-seeding with native grasses and forbs (Connelly et al. 2000); however, depending on the 
specific location of the project, sagebrush stand treatment may not be necessary to complete this treatment 
type. Understory seeding project sites would be selected by the BLM and DOGM in coordination with the 
lessee to maximize the benefit of these projects for sage-grouse. Objectives for these projects and criteria 
for success would be developed in coordination with the BLM. Seed mixtures would be approved by the 
BLM and UDWR and would be specific to the project site. Domestic animals would be excluded from 
grazing on the site for a minimum of two years or until the seeds become established. Any sagebrush 
removal or thinning would be carefully considered and applied at small scales to ensure mature sagebrush 
stands are still available for sage-grouse using the area for nesting, brood-rearing, and wintering habitats. 
Under no circumstances would substantial sagebrush stands be treated. 
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11.1.2. Mesic and Riparian Habitat Improvements 
Although the emphasis of the mitigation plan would be on increasing and improving sagebrush habitat, 
increasing mesic and riparian habitat could also help the sage-grouse population. Sage-grouse have been 
documented travelling to mesic areas during the peak of the summer, likely following the availability of 
forbs provided by wet soils. Forbs are an important source of food for pre-laying hens (spring) and 
juveniles (Connelly et al. 2004), and they often provide increased cover and insect availability. Lack of 
mesic areas has not been identified as a limiting factor for the local sage-grouse population. However, 
developing a water source to create wet meadow, or mesic, habitat or to increase the productivity of 
riparian habitat and increase availability of forbs could benefit the grouse of the Panguitch population. 
Target features of this type of habitat improvement would include creating areas with saturated soils and 
little standing water to increase forb production. This project type would not include the installation of 
guzzlers. 

Riparian habitat improvement projects could center on improving access to existing streams by stabilizing 
and reclaiming existing streambanks or enhancing existing riparian habitat. The Sevier River, Virgin 
River, and other perennial water in the mitigation plan area are important to sage-grouse. Many of these 
waters are in poor shape, with little bank vegetation and erosion. An example of a current stream 
restoration project is the Upper Sevier River Community Watershed Project, which is a collaborative 
partnership addressing restoration needs (Upper Sevier River Community Watershed Project 2013). More 
precise information would be needed to identify areas of perennial waters in the mitigation plan area that 
are in need of improvement. This precise information would be obtained at the implementation stage 
through site-specific NEPA analyses. 

11.1.3. Predator Management 
Primary predators for sage-grouse include a combination of raptors (hawks, eagles, owls), corvids (ravens 
and crows), and mammals (coyotes, raccoons, bobcats, foxes, weasels) that influence nest success, 
juvenile survival, and adult survival (Schroeder and Baydack 2001).  

Potential predator management tactics include (but are not limited to) the following:  
• Remove predators in coordination with USDA Wildlife Services through trapping or poisoning 

eggs. 
• Remove roadkill carcasses from quality sage-grouse habitat to reduce their potential to attract 

raptors and corvids to the area. 
• Increase public safety and awareness in areas of high roadkill to reduce the amount of carcasses 

needing removal. 
• Limit existing perch sites and/or reduce perch sites related to mining activities. This will reduce 

sites from which raptors might hunt sage-grouse by perch-and-pounce methods. 
• Install perch deterrents on mining infrastructure. 

These tactics may take place concurrently with any of the mitigation project types discussed in this 
section or as an activity in and of itself. 

11.1.4. Fence Marking and Removal 
Based on Christiansen (2009), it has been demonstrated that unmarked fences near an active lek can kill a 
high number of sage-grouse due to fence strikes. This threat can be eliminated by removing fences or can 
be significantly reduced by increasing the visibility of fences. Christiansen (2009) estimated a 70% 
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reduction in mortalities could be expected along marked sections of fence. Stevens (2011) similarly 
predicted that marking fences with vinyl reflectors (flight diverters) reduced collision rates by up to 74%.  

To eliminate the threat of collisions, fences would be removed, marked with flight diverters, or equipped 
with extra stays similar to those used in the Christiansen (2009), Wolfe et al. (2007), and Stevens (2011) 
studies to increase fence visibility to sage-grouse. Fences would be removed where possible, although 
some fence sections are necessary to define range allotment and property boundaries. Where removal is 
not possible, flight diverters would be installed between each fence span (on the top wire, markers would 
be 2 feet from the post with 4-foot spacing for each subsequent marker; on the third wire, markers would 
be 4 feet from the post with 4-foot spacing for each subsequent marker). Priority areas for fence removal 
and marking would be as follows: 

• Sections of fence known to cause sage-grouse collisions 
• Fences within 1.2 miles of leks (Braun 2006; Stevens 2011) or other high risk areas  
• Fences in areas with low slope and terrain ruggedness (Stevens 2011) 
• Fence segments bounded by steel t-posts with spans greater than approximately 13 feet (4 meters; 

Stevens 2011) 

If fences have been a substantial source of mortality, once they have been removed or marked, local and 
annual mortality due to fence collisions would be substantially reduced.  

11.1.5. Other 
Other treatment types may effectively mitigate removed or degraded sage-grouse habitat, and they would 
be evaluated by the BLM and DOGM on a case-by-case basis. Some examples of other treatment types 
include (but are not limited to) the following: 

• Controlling the spread of rabbitbrush habitats 
• Treating even-aged or old stands of sagebrush to decrease canopy cover so that they more closely 

represent nesting, brooding, or wintering habitats 
• Increasing the age and class diversity of local sagebrush stands 
• Requiring that companies increase employee awareness of the presence of sage-grouse and 

special treatment of sage-grouse habitat through training and education 
• Lowering the speed limits on roads in, adjacent to, or in between sage-grouse habitats 

11.2. Success Criteria 
Success criteria would be based on creating functioning sage-grouse habitat. Documented use by sage-
grouse of the mitigation project would aid in determining success, but would not be required for a 
successful project. Standards for success of mitigation projects and the statistically valid sampling 
techniques for measuring success would reflect DOGM’s standards of reclamation success, as identified 
in DOGM’s Vegetation Information Guidelines, Appendix A (DOGM 1992). Standards for mitigation 
project success would be based on a comparison of a local reference area of known high-quality sage-
grouse habitat with the mitigation project area. The purpose of the comparison would be to evaluate and 
compare the appropriate vegetation parameters of ground cover, shrub density, frequency, and diversity. 
Sample adequacy would be determined by the methods outlined in DOGM’s Vegetation Information 
Guidelines, Appendix A (DOGM 1992). Methods to be employed to determine that success has been met 
are presented in Table 3. 
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Table 3. Methods for Comparison between Project and Reference Areas to Determine Success 

Cover Ocular method by square meter quadrats 

Shrub density Point-quarter method and/or belt transects 

Frequency Relative number of times a certain species occurred in the square meter quadrats 

Diversity Diversity will be measured by several methods. The average number of vascular species 
per square meter quadrat will be obtained by summing the frequency of all species in an 
area and dividing by 100. 
Another diversity measurement will be species richness or simply the total number of 
species encountered in the quadrats for each area. 
Finally, total diversity will be measured using the MacArthur and Wilson’s (1967) formula, 
where the proportion of the sum frequency of each species of an area is calculated. The 
proportion of each species will be squared and the values for all species in the area will be 
summed. This index integrates the number of species encountered and the degree to which 
frequency of occurrence is equitably distributed among those species. The formula is 
represented as 

Total Diversity =  
1

∑𝑃𝑖
2 

Where 𝑃𝑖 = the proportion of the sum frequency for a community contributed by the ith 
species. 

These parameters would be considered equal to the approved success standard when they are not less than 
90% of the success standard. The sampling techniques for measuring success will use a 90% statistical 
confidence interval (i.e., one-sided test with a 0.10 alpha error). 
Success of the on- and off-tract vegetation treatments would not be dependent on whether sage-grouse are 
documented using the treated habitat. Use is not required for two reasons: 

1. It is highly likely that treatments would be successful because of the requirement (as listed above) 
to prioritize off-tract vegetation treatments in areas where conifer removal can be done from an 
intact sagebrush understory immediately adjacent to habitat occupied by sage-grouse, such as 
those areas analyzed in the BLM’s South Canyon Vegetation Enhancement Project 
Environmental Assessment and Upper Kanab Creek Watershed Improvement Project 
Environmental Assessment (BLM 2010, 2011c). Vegetation treatments meeting this requirement 
are highly likely to quickly increase the availability of sage-grouse habitat (Commons et al. 1999; 
Baruch-Mordo et al. 2013).  

2. Unpredictable environmental events, such as extreme drought or very harsh winter conditions, 
may preclude grouse individuals from using certain habitat, even if it meets all biological needs. 
It is unfair to hold the selected lessee to a success criterion that may be out of its control. 

There is a risk that the habitat improvement project may not meet success criteria; the lessee would 
contribute a fixed amount of funding based on the average habitat treatment failure rates that would either 
be used toward achieving project success or carrying out a replacement project. Thus, to compensate for 
average habitat treatment failure rates, mitigation ratios could be increased (e.g., 4.3:1 or 4.6:1). 

11.3. Project Maintenance 
All mitigation project sites would be maintained to comply with the established success criteria by the 
lessee for either the life of the mine or a 10-year bond release period, whichever is greater.  
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12. GREATER SAGE-GROUSE MONITORING 
Monitoring the success of mitigation measures to ensure continued success is an important element of the 
mitigation plan. Monitoring activities would be tied to the mining permit, funded by the selected lessee, 
and would be led by the administrative agency.  

The final monitoring approach for each mitigation project would be formalized in a monitoring strategy 
that would be reviewed annually, or as necessary, by the administrative agency in coordination with the 
lessee and with the involvement of DOGM, BLM, UDWR, and USFWS. Potential monitoring protocols 
include spotlighting, aerial surveys, pellet group counts (density based), noise monitoring relative to the 
various sage-grouse habitats during coal operations, and lek and brood counts at different sites at the same 
time. Monitoring protocols and duration would vary for each mitigation project type, and should be timed 
to appropriately sample the targeted life phase of sage-grouse (lekking, nesting, brood rearing, wintering). 
The success of each weed management plan would also be monitored on each mitigation project site.  

Results of monitoring would be provided to the BLM, DOGM, UDWR, and USFWS for an annual 
evaluation. A report summarizing project activities and monitoring results would be prepared (funded by 
the selected lessee) on an annual basis to inform the annual review. The review should continue until all 
mitigation is deemed to be successfully completed. The monitoring strategy would also include success 
criteria for each project and project type. Specific success criteria would be developed prior to initiating 
these actions. Procedures for implementing additional habitat treatments in the event that monitoring 
detects a failure to meet prescribed objectives or success criteria would be necessary. The anticipated 
duration and costs for these procedures would be established by the BLM, UDWR, DOGM, and the 
lessee. The monitoring would be conducted by the BLM, DOGM, or a third-party contractor that is 
selected by the BLM or DOGM. The lessee would coordinate with the BLM and UDWR to contribute 
funding toward monitoring the habitat improvement project for three years after its implementation, 
though the exact timeframe would depend on the project type and monitoring protocols in place.  

13. ANTICIPATED RESULTS FROM ENFORCEMENT OF PRE-
MINING VEGETATION TREATMENT, RECLAMATION, AND 
ON- AND OFF-TRACT MITIGATION MEASURES 

The required pre-mining vegetation treatment, reclamation, and mitigation measures, as detailed in the 
SDEIS (Section 4.18.2.1.2.1), listed in the design features, and listed in this plan, comply with the IM 
2012-043 requirement to “cumulatively maintain and enhance Greater Sage-grouse habitat” by instituting 
the following requirements: 

• Avoiding habitat through the designation of limited-touch areas in sagebrush habitats in the tract 
(see Figure 2) 

• Before mining activities, conducting vegetation treatment on Block Sa (comprising 186.3 acres) 
to reduce conifer encroachment  

• Requiring that Blocks S and NW not be mined simultaneously so one would provide a refuge 
while the other is experiencing disturbances due to mining 

• Reclaiming in-tract sagebrush habitats to vegetation standards that would provide sage-grouse 
habitat in the long term 

• Ensuring a 4:1 ratio of mitigation acres to disturbance acres to increase available habitat in the 
analysis area in the short term 

• Prioritizing off-tract vegetation treatments in areas where conifer removal can be done from an 
intact sagebrush understory immediately adjacent to habitat occupied by sage-grouse, such as 
those areas analyzed in the BLM’s South Canyon Vegetation Enhancement Project 
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Environmental Assessment and Upper Kanab Creek Watershed Improvement Project 
Environmental Assessment (BLM 2010, 2011c; see Figures 3 and 5) 

• Requiring that off-tract vegetation treatment mitigation projects intended to comply with the 4:1 
mitigation ratio are completed no more than one year after the corresponding on-tract surface 
disturbance occurs  

The anticipated results from the combined pre-mining vegetation treatment, reclamation, and mitigation 
actions are based on observations from previously conducted telemetry observations, reclamation 
projects, and vegetation treatments in the KFO, as described in Section 3.18.3 of the SDEIS. These 
observations indicate the following: 

1. Sage-grouse would occupy vegetation treatment areas, consisting of juniper removal from an 
intact sagebrush understory (both on- and off-tract), shortly after completion of the vegetation 
treatment, and in many cases within the following year (Frey 2013; Frey et al. 2014), especially 
when the treated areas are adjacent to already occupied habitat.  Use by sage-grouse of previously 
completed vegetation treatments is described in detail in Section 3.18.3.4.2. 

2. An analysis of habitat use from telemetry data collected from 2005 to 2009 documented birds 
using both Blocks NW and S year-round (Frey et al. 2013), indicating that Block NW could serve 
as a refuge while mining activities are conducted on Block S, and vice versa. 

3. Successfully reclaimed areas would function as sage-grouse habitat within approximately 15–20 
years from the date of completion (Petersen 2013b). 

4. Off-tract vegetation treatments would enhance habitat availability and connectivity in the long 
term, thereby contributing to the genetic resilience of the population. 

It is anticipated that sage-grouse would continue to use the limited-touch areas of the tract, Block Sa, and 
habitat adjacent to but outside of the tract while mining takes place. Pre-mining vegetation treatment of 
Block Sa would create an initial increase in available habitat. Because sage-grouse currently use the 
habitat of both Blocks NW and S year-round, it is anticipated that Block NW would serve as a refuge and 
be used by grouse year-round while portions of Block S are experiencing mine-related disturbances, and 
vice versa. As the vegetation in reclaimed areas becomes established and begins to resemble sage-grouse 
habitat, individuals are expected to use these parcels. Successful reclamation would represent an increase 
in available habitat for the species in the long term because many of these areas are currently degraded 
and under-used by sage-grouse due to juniper encroachment. And finally, the requirement for off-site 
vegetation treatments at a ratio of 4 acres for every 1 acre disturbed would increase available habitat for 
the Panguitch population as a whole, as well as increase connectivity and genetic flow among the 
population breeding groups. The requirement that the off-site projects are completed no more than one 
year following the corresponding disturbance in combination with the initial increase in available habitat 
from treating Block Sa would ensure that the amount of available habitat is maintained throughout the life 
of the mine. 

Compliance with these requirements would ensure there would be no net loss of habitat for Greater Sage-
Grouse, and would lead to a net increase of available habitat for the population as a whole in both the 
short and long term. Many of the locations that would be enhanced, reclaimed, and treated may not 
otherwise be completed without the funding made available by mining activities. In the long term, the 
enhanced habitats of the tract, mined areas reclaimed to sagebrush, and increased availability of habitat 
population-wide would further BLM’s objectives of maintaining and enhancing habitat for Greater Sage-
Grouse, and would thereby aid in the stabilization or increase of the Panguitch population. The ability to 
increase habitat availability and connectivity between breeding groups would increase the health and 
resiliency of the group breeding near the tract, as well as increase the capacity for the population as a 
whole to increase. 
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14. SUMMARY 
This plan outlines the ways in which the successful lessee of the Alton Coal Tract would commit to off-
set potential impacts to local populations of sage-grouse from mining activities on the tract. If the BLM’s 
decision following the EIS process is to offer the tract for competitive leasing, the requirements of this 
mitigation plan would be incorporated as design features appropriate to the alternative selected. 
Mitigation activities would occur both on and off the tract, but within the mitigation plan area, as defined 
in Figure 1. The mitigation planning process is intended to be adaptive. The mitigation requirements 
(listed in Section 10.1) would be accomplished with coordination from the BLM and DOGM. Success 
and maintenance of mitigation projects would be determined by the BLM and DOGM. 

Avoidance measures are described in the project summary, and would reduce impacts to sage-grouse 
during mining by restricting operations in certain areas and during certain critical times of the year. 
Compensatory actions (i.e., habitat improvement projects) would be conducted in the mitigation plan area 
and would consist of 1) vegetation treatments (consisting of juniper removal, sagebrush restoration, and 
forb/bunchgrass seeding), 2) mesic and riparian habitat improvements, 3) predator management, 4) fence 
marking/removal, or 5) other. Monitoring sage-grouse use of the mitigation project area would be 
incorporated into each mitigation project to evaluate success.  
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Attachment A. Alton Coal Tract Lease by Application (LBA) Greater Sage-Grouse Mitigation Plan Effects on Non-
Wildlife Resources Analyzed in the SDEIS 

INTRODUCTION 
The Alton Coal Tract LBA Greater Sage-grouse Mitigation Plan (sage-grouse mitigation plan) was 
developed to enhance and protect Greater Sage-Grouse habitat that would be threatened or disturbed by 
the action alternatives analyzed in the SDEIS (see Section 1 Introduction of sage-grouse mitigation plan). 
However, implementation of the sage-grouse mitigation plan would also have effects on other, non-
wildlife resources that are analyzed in the SDEIS. These resources include vegetation, livestock grazing, 
fire management, soils, recreation, visual resources, and cultural resources. The potential effects would 
primarily result from the vegetation treatments required under the sage-grouse management plan.  

SAGE-GROUSE MITIGATION PLAN REQUIREMENTS 
The sage-grouse mitigation plan would require the following as design features for the lessee: 

• Vegetation treatments (as well as water availability/riparian habitat improvement projects) at a 
ratio of 4:1 per acre of directly disturbed sage-grouse habitat. Research pertaining to and 
concurrent with the vegetation treatments (e.g., monitoring bird habitat use, sagebrush canopy 
measurements) is necessary to ensure appropriate and successful treatments.  

• The marking or removal of all fences that occur within 2 miles of the Alton–Sink Valley lek. 
• Because coal trucks comprise approximately 4% of the traffic on nearby roads, the proponent 

would be responsible for funding 4% of the Utah Department of Transportation’s roadkill carcass 
removal on the coal transportation haul route. 

• $12,000 will be provided every five years to fund predator control actions in the mitigation plan 
area, focusing on corvid species and red fox. This amount is based on a doubling of the amount 
that ACD, LLC has contracted with USDA Wildlife Services to spend on predator control from 
2011 to 2016 as partial mitigation fulfillment for the Coal Hollow permit (Appendix B of 
Appendix 3-5 of the ACD Coal Hollow Mining and Reclamation Plan [ACD 2009]). 

Section 11 (Compensatory Mitigation Projects) of the sage-grouse mitigation plan provides more details 
about the required mitigation measures. 

The sage-grouse mitigation plan’s 4:1 mitigation ratio would require that for every 1 acre of sage-grouse 
habitat that is disturbed, at least 4 acres of habitat would have to be created or enhanced in the mitigation 
plan area (see Figure 1). Sage-grouse habitat generally encompasses the sagebrush/grassland, 
sagebrush/grassland (treated), and rabbitbrush vegetation communities, but sage-grouse have also been 
known to use meadow, riparian, and annual and perennial grasses vegetation communities.  

The alternatives analyzed in the SDEIS would result in varying levels of vegetation treatments being 
required under the sage-grouse mitigation plan. Under the Proposed Action, approximately 4,612–7,258 
acres of sage-grouse habitat in the mitigation plan area would be enhanced through vegetation treatments 
required by the sage-grouse mitigation plan. Under Alternative C, approximately 3,464–6,052 acres of 
sage-grouse habitat would be enhanced through vegetation treatments. Under Alternative K1, 
approximately 1,943–3,656 acres of sage-grouse habitat would be enhanced through vegetation 
treatments. The effects that these vegetation treatments would have on vegetation, livestock grazing, fire 
management, cultural resources, visual resources, water resources, and soils in the tract are discussed 
below. 
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AFFECTED ENVIRONMENT 
The sage-grouse mitigation plan area corresponds to the Panguitch SGMA, an approximately 607,210-
acre area that encompasses the approximately 3,577-acre tract. The tract is in Kane County, Utah, 
approximately 0.10 mile south of the town of Alton and 2.9 miles east of U.S. Highway 89 (US-89). The 
tract occurs at approximately 6,900 feet above sea level in the semiarid foothills of the Colorado Plateau 
Semidesert Province (Woods et al. 2001) of south-central Utah. The tract is in the Alton Amphitheater 
between the Paunsaugunt Plateau to the northeast, Long Valley (Virgin River) to the west, and 
approximately 5.0 miles north and northwest of the Grand Staircase-Escalante National Monument. Mean 
annual precipitation in the town of Alton was approximately 16 inches from 1928 to 2006, and mean 
annual temperature for this same time period was 60.2 degrees Fahrenheit (F) (Western Regional Climate 
Center 2006). The Colorado Plateau Province receives most of its precipitation in the form of snow 
during the winter months; summers are generally hot and dry with a mid- to late-summer monsoon period 
when frequent thunderstorms occur (2006). The tract is characterized by a series of low-rising hills and 
benches cut by the north-south-running Kanab Creek and by long diagonal washes that flow from the 
surrounding mountain ranges. Vegetation in the tract is typical of the Great Basin and includes large open 
areas of bunchgrass, perennial grasses, and sagebrush interspersed with dense stands of juniper and 
pinyon pine. Tall fir trees are apparent on the more rugged mountains to the northwest of the tract. 
Generally, the vegetation cover is continuous across most of the tract, broken by two-track dirt roads and 
fence lines. A map of the tract in relation to surrounding towns, highways, existing and potential fee coal 
areas, and other area landmarks is presented in Map 1.1 of the SDEIS (BLM 2014). 

Vegetation communities on the tract are typical of what is found in the surrounding Colorado Plateau 
region, namely pinyon-juniper woodlands, sagebrush shrublands, and mountain brush communities. 
Vegetation on public lands in the tract is managed by the BLM in accordance with the KFO RMP (BLM 
2008). Vegetation treatment and management on public lands provide measures to maintain or improve 
the overall health of vegetation communities (BLM 2008). Specific management for vegetation targets 
forests and woodlands, uplands, and riparian and wetland communities through implementation of 
controls on noxious and invasive weed species and application of Standards for Rangeland Health and 
Guidelines for Grazing Management on BLM Lands in Utah (BLM 1997). Vegetation treatments consist 
of prescribed fire, mechanical, chemical and biological treatments, woodland product removal, and 
wildland fire. See Sections 3.15 and 3.5 of the SDEIS for more information about vegetation and fire 
management, respectively, in the tract. 

Livestock grazing in the tract is administered by the BLM in accordance with the Standards for 
Rangeland Health and Guidelines for Grazing Management on BLM Lands in Utah (BLM 1997). These 
standards and guidelines were instituted for all Utah rangelands and are based on ecological principles 
that underlie the sustainable production of rangeland resources. Seven grazing allotments encompass 
2,143 acres of the tract; two occur completely within the tract and five occur partially within the tract. See 
Section 3.9 of the SDEIS for more information about livestock grazing in the tract. 

Information about cultural resources, visual resources, and soils in the tract can be found in Sections 3.4, 
3.2, and 3.13 of the SDEIS, respectively. 
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ENVIRONMENTAL CONSEQUENCES 

Vegetation 
The Proposed Action, Alternative C, and Alternative K1 would disturb approximately 1,975 acres, 1,650 
acres, and 1,005 acres of vegetation, respectively. All of these disturbed acres would be revegetated 
according to required reclamation standards. Specific revegetation plans, including target communities for 
restoration, would be implemented by the lessee in accordance with guidance from the BLM and DOGM. 
Wetland revegetation plans would have to be made in accordance with U.S. Army Corps of Engineers 
guidelines and mitigation requirements.  

Under the Proposed Action, in addition to the 1,975 acres of reclaimed vegetation, approximately 4,612–
7,258 acres of sage-grouse habitat in the mitigation plan area would be enhanced through vegetation 
treatments required by the sage-grouse mitigation plan. Under Alternative C, in addition to the 1,650 
acres of reclaimed vegetation, approximately 3,464–6,052 acres of sage-grouse habitat would be 
enhanced through vegetation treatments. Under Alternative K1, in addition to the 1,005 acres of 
reclaimed vegetation, approximately 1,943–3,656 acres of sage-grouse habitat would be enhanced 
through vegetation treatments. 

Livestock Grazing 
The potential effects that the sage-grouse management plan would have on livestock grazing are related to 
the plan’s effects on vegetation. Because livestock graze in many of the same vegetation communities that 
sage-grouse use as habitat, the vegetation treatments required by the sage-grouse mitigation plan would 
also benefit livestock grazing in the tract. The total acres of vegetation reclamation, as well as acres of 
vegetation treatments required by the sage-grouse mitigation plan, under each alternative are listed above 
in the Vegetation section.  

Fire Management 
All acres of vegetation that would be disturbed by the Proposed Action, Alternative C, or Alternative K1 
would be revegetated with suitable native and non-native species according to required reclamation 
standard. These reclamation requirements would suppress invasive annual grasses such as cheatgrass. 
This could lead to an improved fire regime conditions class (FRCC) rating on the revegetated areas due to 
the suppression of cheatgrass and the return of the vegetation community to one with a fire regime of less 
frequent and lower intensity fires. The additional acres of vegetation treatments required by the sage-
grouse management plan would also help suppress invasive species and possibly lead to an improved 
FRCC rating on the revegetated areas. The total acres of vegetation reclamation under each alternative, as 
well as acres of vegetation treatments required by the sage-grouse mitigation plan, are listed above in the 
Vegetation section.  

Soils 
Most soils in the proposed vegetation treatment areas are suitable for the treatment activities designated 
for pinyon/juniper treatment, sagebrush treatment, and retreatment. Many of the soil types found in the 
watershed will and likely did support a wider community of grasses and forbs, with pinyon/juniper as a 
smaller component of the vegetation community. Removal of pinyon/juniper would allow perennial 
grasses and forbs to return to the site, adding stability to the soil layers and reducing upland erosion. 
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Where soils are more susceptible to erosion, care would be taken to reduce long-term exposure of the soil 
surface. This impact would be minimized by planting native and non-native species and leaving “mulch, 
on-site. 

Disturbance to biological crusts from treatment methods may impact existing cryptobiotic communities, 
but would not impact them any more than may have already occurred from past disturbance activities 
(grazing, previous land management, wildlife use, etc.). 

Recreation 
Current recreation uses and opportunities include dispersed activities such as hunting, sightseeing, driving 
for pleasure, accessing canyons for scenic photography or canyoneering, studying nature, photographing 
wildlife, and hiking/backpacking/camping. These activities could be temporarily disrupted or displaced 
during actual vegetation treatments. In the short term, post-treatment areas could become less or more 
attractive to the recreating public, depending on the nature of their activities and their preferred settings. 
For instance, creating more open areas could enhance wildlife viewing opportunities, but it could also 
discourage photographers in search of totally natural-appearing, unaltered landscapes. As native 
vegetation becomes reestablished on treatment areas, those sites will also probably attract some recreation 
activities while discouraging others, due to the altered vegetative cover, scenery, naturalness, and use by 
wildlife species. 

Visual Resources 
The proposed vegetation treatments would be designed to mimic natural-appearing edges between 
vegetation types and to resemble natural openings and clearings in the vegetation patterns such that 
contrasts in form, line, color, and texture would be avoided or minimized to meet VRM objectives. If 
heavy equipment is used to implement treatments, its presence could create visual contrasts, but these 
would be short term. 

In the long term, when stands of various-aged vegetation and a less homogeneous mix of vegetation are 
established, the visual variety created by the proposed vegetation treatments could result in a more 
interesting visual landscape. 

Treatment areas could be noticeable to the casual observer during implementation and during the short 
term when dead vegetation or bare ground is visually obvious, but visual resource objectives would be 
met for the long term in all VRM Class areas when Proposed Action design criteria are followed. 

Cultural Resources 
The potential effects that the sage-grouse management plan would have on cultural resources would result 
from the surface disturbance caused by vegetation treatments. Many of the vegetation treatments required 
by the sage-grouse mitigation plan would involve removal of pinyon-juniper trees, which entails some 
surface disturbance. This surface disturbance could affect previously undiscovered cultural resources. To 
prevent this, site-specific analyses would be conducted prior to implementing any vegetation treatments. 
The total acres of vegetation treatments required by the sage-grouse mitigation plan under each alternative 
are listed above in the Vegetation section.  
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Visual Resources 
The vegetation treatments would be designed to mimic natural appearing edges between vegetation types 
and to resemble natural openings and clearings in vegetation patterns. Thus, contrasts in form, line, color, 
and texture would be avoided or minimized so as to meet visual resource management (VRM) objectives. 
If heavy equipment is used to implement the vegetation treatments, its presence could create visual 
contracts, but these would be short term. 

In the long term, when stands of various aged vegetation and a less homogenous mix of vegetation are 
established, the visual variety created by the proposed action could result in a more interesting visual 
landscape. 

Treatment areas may be noticeable to the casual observer during implementation and during the short 
term when dead vegetation or bare ground is visually obvious; however, visual resource objectives would 
be met for the long term in all VRM class areas when design criteria are followed. 

Soils 
Most of the soils in the tract are suitable for the vegetation treatment activities designated for pinyon-
juniper treatment and sagebrush treatment. Many of the soil types found in the tract would likely support 
a wider community of grasses and forbs, with pinyon-juniper as a smaller component of the vegetation 
community. Removal of pinyon-juniper would allow perennial grasses and forbs to return to the site, 
adding stability to the soil layers and reducing upland erosion. 

For soil types that are more susceptible to erosion, care should be taken to reduce long-term exposure of 
the soil surface. This impact would be minimized by planting native and non-native species, leaving 
mulch on site, and by intermixing smaller (< 1,000 acres) treatment and non-treatment polygons. 

Cumulative Effects 
The vegetation treatments required by the sage-grouse mitigation plan would add cumulatively to the 
approximately 75,815 acres of surface disturbance caused by reasonably foreseeable future actions in the 
cumulative impacts analysis area (CIAA) (see Section 4.19 Cumulative Impacts in the SDEIS). Of these 
75,815 acres, approximately 60,000 acres (79%) are expected to result from vegetation treatments. 
Depending on the alternative selected, the sage-grouse mitigation plan could have a cumulative effect 
ranging from 0 acres (No Action Alternative) to approximately 7,258 acres (Proposed Action) of surface 
disturbance. The maximum of 7,258 acres of vegetation treatments under the Proposed Action would 
represent an approximately 12% increase in the projected 60,000 acres of future vegetation treatments in 
the CIAA. The potential effects of the sage-grouse management plan would be temporarily adverse in the 
short term as a result of the surface disturbance required for some of the vegetation treatments, but they 
would have countervailing beneficial impacts in the long term. The long-term benefits would result from 
the offsetting of habitat and vegetation impacts caused by mining the tract, as described in the SDEIS. 
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Reconnaissance Alluvial Valley Floor 

Investigation in the Alton Coal Tract LBA and 

Adjacent area, Kane County, Utah 

 

 

 

 

1.0 Introduction 

 

The United States Department of the Interior, Bureau of Land Management (BLM) is 

currently preparing a draft environmental impact statement in conjunction with proposed 

federal coal leasing actions in the Alton Coal Field at the Alton Coal Tract LBA (LBA).  The 

LBA includes federal coal reserves located near the town of Alton, Utah (Figure 1). 

 

Under the provisions of the Surface Mining Control and Reclamation Act of 1977 (SMCRA), 

special consideration is given to coal mining in certain types of stream valleys in the western 

United States west of the 100th meridian.  These valleys are called alluvial valley floors 

(AVF).  While the regulatory definition of an alluvial valley floor is rather complex, in the 

general sense, alluvial valley floors are stream valleys which 1) are located in those 

topographic valleys having an associated stream channel, 2) are underlain by unconsolidated 

deposits whose surface usually has the landform appearance of flood plains or terraces, and 

3) have agricultural importance derived from the availability of surface-water or groundwater 

(OSM, 1983).  Under SMCRA, certain alluvial valley floors are prohibited from disturbance 

by coal mining activities, while other alluvial valley floors may be mined, but are subject to 

higher standards of reclamation than are other coal mined areas. 

 

Because of the complexities of alluvial valley floor identification, a multi-step investigative 

identification process is often implemented in coal leasing and permitting actions.  Initial 
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identification studies are typically performed at a reconnaissance level using currently 

available or easily obtainable information.  The performance of detailed, site-specific AVF 

studies typically involves the collection and analysis of large amounts of data and requires 

considerable effort and expense.  Consequently, where necessary, detailed site-specific AVF 

studies are typically performed at a later time (often during the mine permitting stage).  The 

primary purpose of a reconnaissance-level initial identification study is to identify those 

areas in and adjacent to proposed coal mining areas that clearly are not alluvial valley floors 

as defined by SMCRA.  Additionally, those areas that are determined to be probable alluvial 

valley floors, based on the reconnaissance-level information and identification criteria, are 

delineated in these studies.  The results of these reconnaissance-level AVF identification 

studies are useful to regulatory agencies in making initial decisions regarding leasing actions 

and permitting of coal mining areas.  Where considered necessary, additional more detailed 

investigations may subsequently be performed in those areas where the presence or absence 

of a regulatory alluvial valley floor is less clear. 

 

It should be emphasized here that the delineation of an area as a probable alluvial valley floor 

at the reconnaissance-level identification stage should not result in any scientific or other 

bias with regards to any future post-identification-stage AVF determinations in that area.  

This is because 1) the AVF delineation criteria utilized at the reconnaissance-level 

investigatory stage are different and more generalized than those utilized at the detailed-

study identification phase, and 2) the identification-stage determinations are typically based 

on regional-scale information that is commonly less refined and more general than the types 

of data obtained from detailed study investigations. 

 

Specifically, the primary purpose of this investigation is to delineate those areas within the 

Alton Coal Tract LBA and the adjacent area that are clearly not alluvial valley floors.   The 

secondary purpose of this investigation is to provide an initial identification of those areas 

that are probable alluvial valley floors based on a reconnaissance-level investigation.   
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Including this introduction, this report contains the following sections: 

 

1. Introduction 

2. Methods of Study 

3. Alluvial Valley Floor Initial Identification Criteria 

4. Regional Agricultural Practices 

5. Mine Site Study Area 

6. Water Availability 

7. Presently Irrigated Lands 

8. Subirrigated Areas 

9. Lands Which Have the Capability of Being Flood Irrigated 

10. Surficial Geology and Geomorphology 

11. Reconnaissance-Level Alluvial Valley Floor Determinations 

12. References Cited 

 

 

2.0 Methods of Study 

 

This reconnaissance-level alluvial valley floor identification study was performed using the 

following methods of study. 

 

 

• Existing geologic and hydrogeologic maps and reports pertinent to this investigation 

were obtained and reviewed. 

 

• A field reconnaissance survey was performed that included traversing each of the 

primary stream drainages in the study area as well as the upland portions of the area 

that could conceivably contain alluvial valley floors. 
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• The surficial geologic and geomorphologic characteristics of the surveyed areas were 

examined in the field and noted.  Additional geologic information was obtained from 

the geologic map of the 7.5-minute Alton, Utah quadrangle (Tilton, 2001). 

 

• Stream valleys and their associated stream channels were photographed for analysis. 

 

• Aerial photographs were obtained and analyzed that included high-resolution color 

aerial photography, high-resolution color infrared imagery, and oblique color aerial 

photography. 

 

• An analysis of high-resolution stereoscopic aerial photography was performed to 

delineate geomorphologic features. 

 

• Information relating to the AVF identification criteria was plotted on a 1:24,000 

United States Geological Survey topographic base for analysis. 

 

 

3.0 Alluvial Valley Floor Identification Criteria 

 

The identification criteria used to delineate probable alluvial valley floors in this 

reconnaissance investigation are based on the information provided in the document Alluvial 

Valley Floor Identification and Study Guidelines, which is published by the Office of Surface 

Mining Reclamation and Enforcement (OSM, 1983).  It is important to note that, although 

the concept of an alluvial valley floor may have a technical meaning to a geologist, in the 

context of SMCRA, an alluvial valley floor is a regulatory term that has been defined in 

statute and clarified in legislative history, court decisions, regulations, and ongoing 

administrative decisions (OSM, 1983).  Consequently, in this investigation, the AVF 

identification criteria established by SMCRA and as outlined by OSM have been strictly 

followed .  These delineation criteria are summarized below. 
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The SMCRA definition of an alluvial valley floor is based on agricultural water use and 

surficial geologic characteristics of a stream valley.  An alluvial valley floor is defined by 

SMCRA as: 

 

the unconsolidated stream-laid deposits holding streams with water availability 

sufficient for subirrigation or flood irrigation agricultural activities but does not 

include upland areas which are generally overlain by a thin veneer of colluvial 

deposits composed chiefly of debris from sheet erosion, deposits formed by 

unconcentrated runoff or slope wash, together with talus, or other mass-movement 

accumulations and windblown deposits. 

 

Regulations, judicial review, and administrative decisions have expanded and clarified the 

statutory definition as follows (OSM, 1983): 

 

The geologic criteria of an alluvial valley floor are understood to be: 

 

(a) A topographic valley with a continuous perennial, intermittent, or ephemeral stream 

channel running through it; and 

(b) Within that valley, those surface landforms that are either flood plains or terraces if 

these landforms are underlain by unconsolidated deposits; and 

(c) Within that valley, those side-slope areas that can reasonably be shown to be 

underlain by alluvium and which are adjacent to flood plain or terrace landform areas. 

 

The water availability criteria are met if: 

 

(a) Water is available by surface-water irrigation or subirrigation and is being or has 

successfully been used to enhance production of agriculturally useful vegetation; or 

(b) Surface water is available in sufficient quantities to support agricultural activities. 
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It is apparent that alluvial valley floors, in the regulatory sense, are not merely those valleys 

filled with alluvium.  Additionally, stream valleys which do not have any agricultural 

importance or whose importance is not related to the greater water availability of the valleys 

are not alluvial valley floors (OSM, 1983). 

 

The acquisition of the types and quantity of data required to make a definitive determination 

of a stream valley’s alluvial valley floor status is typically a labor-intensive and expensive 

task.  Commonly, the types of data utilized to make a final AVF determination at the detailed 

study level may include detailed subsurface characterization of alluvial sediments (typically 

performed by drilling and/or the excavation of soil pits), soil moisture characterizations, 

alluvial groundwater characterizations, baseline hydrologic information on groundwater and 

surface-water quantity and quality, detailed geomorphologic studies, detailed vegetative 

studies, and detailed evaluation of the agricultural potential of the land.  At the preliminary 

land management and coal leasing stage, these types of data are typically not available to 

decision makers.  Consequently, the determination of the AVF status of a stream valley is 

commonly performed in a multi-step process. 

 

Commonly, prior to the performance of any detailed AVF investigation, a reconnaissance-

level identification stage is performed in a coal lease study area.  The reconnaissance-level 

identification study relies primarily on previously existing or easily obtained data from the 

project area.  The primary goal of an identification stage study is to establish whether or not 

alluvial valley floors exist in the study area (OSM, 1983).  Clearly, because the quantity and 

level of detail in the data utilized in a reconnaissance-level identification study are not of a 

detailed nature, the results of the reconnaissance-level identification study are utilized for 

general purposes only, and possibly to provide direction for future studies in the area. 

 

Based on guidelines outlined by OSM, for the purpose of the reconnaissance-level 

identification study, the study procedure and criteria utilized to identify potential alluvial 

valley floors generally include the following: 
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Water Availability study procedure and Criteria (identification stage study) 

 

• Presently irrigated lands are identified and mapped. 

 

• All lands which appear to have the capability of being flood irrigated, based on a 

previous evaluation of commonly employed regional irrigation practices, are 

identified and mapped.  If the type of undeveloped stream valley is not typically 

developed for irrigation elsewhere in the region, those valley floors are not AVF. 

 

• Potential subirrigated lands which are of agricultural importance are identified 

and mapped. 

 

Geologic study procedure and Criteria (identification stage study) 

 

• Surficial geologic data are collected and flood plain or terrace areas are identified 

and mapped. 

 

The water availability and geologic data in a reconnaissance-level study are typically plotted 

at a scale of 1:24,000 (1 inch = 2,000 feet). 

 

Any areas meeting the geologic criteria and one of the water availability criteria can be 

considered alluvial valley floors for the purposes of initial identification (OSM, 1983). 

 

 

4.0 Regional Agricultural Practices 

 

This discussion of common agricultural practices in the study area is based on inspection of 

agricultural operations in the area and on discussions with local farmers and ranchers.  
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In the Alton, Utah and surrounding areas, the limiting factor for agricultural activity is 

typically the availability of a reliable supply of adequate water.  In the Alton Coal Field area, 

near-surface groundwater resources are generally not sufficient to allow the pumping of 

groundwater for substantial crop irrigation.  Groundwater in the near-surface formations in 

agricultural areas is generally limited to groundwater in shallow alluvial groundwater 

systems.  Geologic conditions in the near-surface bedrock formations are not conducive to 

the production of appreciable quantities of groundwater (Petersen Hydrologic, 2007).  It 

should be noted that appreciable groundwater resources are likely available in deep aquifers 

beneath the Alton Coal Field (i.e. the Navajo Sandstone regional aquifer).  However, the 

difficulties and expense of producing groundwater from these deep formations are likely 

prohibitive.  Consequently, appreciable production of groundwater from the deep aquifers for 

irrigation use is not known to have occurred in the area.  Groundwater discharging from 

springs is commonly utilized for stock watering in the region. 

 

Because of the unavailability of appreciable groundwater resources, the irrigation of 

croplands in the region is most commonly carried out using surface waters in streams 

originating in the upland areas of the adjacent Paunsaugunt Plateau located to the east of the 

study area (Figure 1).  Because of the highly seasonal character of the discharge in these 

mountain streams (i.e. much of the annual yield from these streams occurs during the 

springtime snowmelt event prior to the growing season, while discharge usually declines 

dramatically thereafter in the summer months) surface waters are commonly diverted into 

earthen holding ponds and stored for use later in the growing season.  Because of the 

appreciable stream gradients and topographic relief present in the area, surface water can be 

routed from up-stream diversions to irrigated fields at lower topographic elevations via 

earthen ditches or other conveyance mechanism under gravity flow.  Crop yields in the 

region commonly show considerable variability from year to year depending on the surface-

water availability as determined by the prevailing climatic conditions. 

 

It is most commonly observed that irrigation of croplands is limited to parcels of land that are 

reasonably flat and of large enough acreage to warrant the effort required to design, 

construct, and maintain the irrigation system and to perform the irrigation.  Commonly, 
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irrigated crop lands are irrigated using flood irrigation techniques.  In other areas, sprinkler 

systems utilizing wheel lines and pivot systems (sourced with stored surface water) are 

increasingly being utilized. 

 

 

5.0 Mine Site Study Area 

 

The area of study for this reconnaissance-level identification study is shown on Plate 1.  The 

study area boundaries encompass all of the Alton Coal LBA and the adjacent area.  The 

boundaries of the study area have been delineated to facilitate the identification of alluvial 

valley floors within all areas possibly affected by coal mining activities in the Alton Coal 

Tract LBA. 

 

It should be noted that a detailed alluvial valley floor study has previously been performed in 

the Coal Hollow Project and adjacent area in conjunction with the mine permitting activities 

with the Utah Division of Oil, Gas and Mining (Petersen Hydrologic, 2008).  The study area 

for that investigation, which also includes portions of the Alton Coal LBA, is shown on Plate 

1.  The reader is referred to the report of that investigation (Petersen Hydrologic, 2008) for 

specific information regarding alluvial valley floors within that region.  It should be noted 

that, prior to the issuance of the mining permit for the Coal Hollow Mine, the Utah Division 

of Oil, Gas and Mining made a finding that there are no alluvial valley floors present within 

the Coal Hollow Project area. 

 

   

6.0 Water Availability 

 

For general informational purposes, discharge hydrographs depicting seasonal flows rates 

measured historically in streams in the study area are provided in Figure 2.  The discharge 

data used to create these hydrographs were obtained from data submitted to the Utah 

Division of Oil, Gas and Mining on-line hydrology database (UDOGM, 2008) by operators 
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in conjunction with mine permitting actions.  It should be noted that these hydrographs 

depict instantaneous discharge measurements performed monthly or quarterly during times 

when the monitoring sites are accessible.  These hydrographs do not depict a continuous, 

uninterrupted flow record, but rather are presented here to assist in evaluating the general 

magnitude of seasonal discharge rates in these streams. 

 

It is apparent in Figure 2 that the most significant source of surface water in the study areas is 

from Kanab Creek.  Kanab Creek provides irrigation water that is largely used in the Alton, 

Utah and nearby areas.  Further downstream, flows diminish in the drainage, both as a result 

of upstream irrigation diversions and from losses to evapotranspiration.  It is not uncommon 

for Kanab Creek to have little or no discharge south of the study area during much of the 

year. 

 

Surface water flows in Sink Valley Wash below Sink Valley are usually present only in 

direct response to snowmelt and during torrential precipitation events.  Consequently, Sink 

Valley Wash is not considered a significant source of irrigation water in the study area. 

 

Water availability criteria in this alluvial valley floor identification study include 1) the 

identification and mapping of all presently irrigated lands, 2) the mapping of all lands which 

appear to have the capability of being flood irrigated, and 3) the mapping of potentially 

subirrigated areas.  The results of these activities as performed for this investigation are 

summarized in the following three sections of this report. 

 

 

7.0 Presently irrigated lands 

 

A map showing presently irrigated lands in the study area is presented in Plate 2.  The 

mapping of presently irrigated lands is based on 1) field observations of irrigated areas, and 

2) analysis of high-resolution color IR aerial imagery. 
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Presently irrigated areas in the study area have been identified in two main regions.  These 

include irrigated lands in the northern portion of the study area near the town of Alton, Utah, 

and irrigated lands located in the narrow valley bottoms adjacent to Kanab Creek in the 

central and southern portion of the study area about 2.5 miles south of Alton, Utah.  The 

characteristics of these two irrigated areas are described below. 

 

Alton area 

Currently irrigated areas near the town of Alton, Utah are comprised mostly of irrigated hay 

fields.  These fields are irrigated predominantly with sprinklers using wheel lines and pivots.  

The source of irrigation water is predominantly surface-water diverted from Kanab Creek 

into earthen storage ponds in upstream areas.  Some apparently flood irrigated areas are also 

present, but these are generally smaller sized areas than are the sprinkler irrigated areas.  It 

should be noted that all of the town has been mapped as presently irrigated lands.  Irrigation 

within the town consists predominantly of irrigation of domestic and municipal landscaping 

and the irrigation of domestic gardens and pastures.  

 

It is apparent that irrigation return water running off the irrigated fields immediately south of 

the town of Alton enhances the growth of vegetation and increases soil moisture in adjacent 

rangelands immediately south of the irrigated fields (see Plate 2).  This conclusion is based in 

part on analysis of infrared imagery, which clearly shows the zones of increased wetness and 

vegetation occurring immediately below lowest elevation areas of the irrigated fields.  

Similar wet zones are not apparent in adjacent areas at similar elevations which are not 

adjacent to irrigated fields.  Infiltration of springtime snowmelt runoff water from the fields 

and other up-gradient areas may also contribute to the increased wetness of these areas 

during the springtime.  It is unlikely that there is an appreciable component of natural 

groundwater discharge in this area as the geologic conditions are not favorable for this to 

occur.  The bedrock formation underlying the area consists of relatively impermeable Tropic 

Shale, which is overlain by an apparently thin veneer of alluvium and soil.  The identification 

of a likely recharge location that could support appreciable natural groundwater discharge to 

these areas is also problematic. 
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Southern Kanab Creek valley area 

Irrigated lands have been identified in the narrow valley bottoms adjacent to Kanab Creek 

about 2.5 miles south of Alton, Utah (Plate 2).  Irrigation in these areas is by flood irrigation 

techniques.  Water for irrigation of these areas is diverted from Kanab Creek into 

transmission ditches at upstream locations.  This surface water is stored in earthen storage 

ponds for use in flood irrigation of the irrigable lands during the growing season. 

 

It is apparent that at times in the past, hay production has likely occurred in these fields.  

However, during at least the past four years, it appears that these fields have been utilized 

primarily as pasture lands for seasonal cattle grazing. 

 

 

8.0 Subirrigated Areas 

 

Areas that appear to be potentially subirrigated and are of agricultural importance have not 

been identified within the study area.  Narrow strips of riparian vegetation are present in 

some areas immediately adjacent to stream channels.  While these narrow riparian areas are 

likely subirrigated, they are not considered significant to local agricultural activities and, 

consequently, are not mapped here.  Subirrigation of the broader valley bottoms adjacent to 

the major stream drainages is generally not observed in the study area (other than in the 

narrow strip of riparian vegetation sometimes present near the stream channel).  This 

condition is likely the result of several factors including 1) the lack of appreciable discharge 

in many of the stream reaches during much of the year, 2) the abundant presence of low 

permeability clayey sediments in the alluvial materials adjacent to the streams that limits the 

potential for appreciable lateral migration of water, and 3) the fact that many of the stream 

drainages in the study areas are deeply incised in their channels, often by several tens of feet, 

which results in an increased vertical distance between the active stream level and the 

vegetation present on the abandoned adjacent terrace. 
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9.0 Lands which appear to have the capability of being flood irrigated 

 

Lands which appear to have the capability of being flood irrigated are mapped on Plate 3.  

The delineation of these areas is based on typical regional irrigation practices as described in 

Section 4 above.  Regionally, those topographic valley areas which are reasonably flat and of 

a sufficient acreage to justify the effort and expense required to construct and maintain an 

irrigation system are often developed for irrigation.  Narrow canyon bottoms and steep side 

slopes are generally not irrigated regionally.  Because of the appreciable topographic relief 

present in the study area which provides the hydraulic head required to transport water 

through ditches or pipes under gravity flow, it has been assumed that surface waters could be 

conveyed via conveyance ditches to most valley bottom locations. 

 

It should be noted that the mapping of potentially flood irrigable lands in Plate 3 is 

considered conservative.  With sufficient effort, almost any lands in the project area (with the 

probable exception of some hill tops) could conceivably be flood irrigated.  However, upland 

areas similar to those in the areas intervening between the major drainages in the study area 

are rarely irrigated in the region.  For this investigation, essentially all of the valley bottoms 

and adjacent moderate side slope areas along the major drainages have been mapped as flood 

irrigable.  It is acknowledged that many of these areas are probably too narrow to justify the 

efforts required to develop these lands for flood irrigation. 

 

 

10.0  Surficial Geology and Geomorphology 

 

A geologic map of the Alton, Utah 7.5 minute quadrangle was prepared by the Utah 

Geological Survey in cooperation with the United States Geological Survey in 2001 (Tilton, 

2001). 
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As discussed above, detailed geologic information (particularly subsurface characteristics of 

alluvial sediments) is typically not available for reconnaissance-level AVF investigations.  

Consequently, for the purposes of the reconnaissance-level initial identification study, 

delineations of alluvial geomorphological features (flood plains and alluvial terraces) are 

usually relied upon as the basis for the geologic criteria for the identification-stage AVF 

delineation (OSM, 1983).  The locations of flood plains and alluvial terraces identified in the 

study area are mapped in Plate 4.  It should be noted that the shaded area on Plate 4 

delineates regions where either flood plain or terrace geomorphic features have been 

identified.  Regions including either of these geomorphic features (flood plains or terraces) 

were mapped together as the shaded region on Plate 4.  However, these geomorphic features 

are not individually delineated on Plate 4.  This methodology is considered appropriate as a 

determination of the presence of either flood plains or terrace landforms is inherent in a 

probable alluvial valley floor identification at the reconnaissance level. 

 

The identification of geomorphologic features in this investigation were determined using 

high-resolution aerial photographs, high-resolution stereoscopic imagery, published geologic 

maps, and reconnaissance-level field investigations in the study area.  It is apparent on Plate 

4 that the mapable flood plains and terraces in the study area are located adjacent to Kanab 

Creek and lower Sink Valley Wash. 

 

It is noteworthy that flood plains and alluvial terraces were not identified in the region near 

the town of Alton.  Much of the region surrounding the town of Alton is underlain by 

bedrock of the Tropic Shale, which is a low-permeability marine shale (Tilton, 2001).  

Within the town itself, an apparently thin veneer of alluvium directly overlies the Tropic 

Shale.  Alluvial sediments that would be consistent with those that would typically comprise 

an alluvial valley with associated flood plains and terrace complex are not present in this 

area. 
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11.0  Reconnaissance-Level Alluvial Valley Floor Determinations 

 

As described in the OSM Alluvial Valley Floor Identification Guidelines (1983), those areas 

meeting the geologic criteria of the presence of alluvial flood plains and terraces, and also 

meeting one of the water availability criteria (lands presently irrigated, lands with the 

capability of being flood irrigated, or potentially subirrigated lands) are classified as probable 

alluvial floors for the purposes of the reconnaissance-level identification study. 

 

 Based on the reconnaissance-level identification study criteria outlined in Section 3 above, 

six Identification Areas have been identified in the study area.  These areas encompass those 

lands within the study area that appear to have the greatest likelihood for being potential 

alluvial valley floors.  Accordingly, these regions are considered areas for potential future 

detailed-level AVF delineation studies should additional characterization of the AVF status 

of these lands be warranted.  The six Identification Areas are shown on Plate 5.  Details 

summarizing the delineations of the AVF status of each of these areas are presented below. 

 

Identification Area 1 

Identification Area 1 is located in the Kanab Creek drainage in the northern portion of the 

study area east of the town of Alton, Utah (Plate 5).  Photographs of the land surface in Area 

1 are included in the Photographs Section of this report.  Agricultural activities in Area 1 

include the production of hay in irrigated fields in the flat lands adjacent to Kanab Creek.  

Pasture lands used for cattle grazing are also present in Area 1.  The flat lands adjacent to 

Kanab Creek appear at the reconnaissance level to have the geomorphologic characteristics 

of flood plains.  Consequently, at the reconnaissance-stage identification study level, the land 

in Area 1 is considered a probable alluvial valley floor. 

 

It is noteworthy that bedrock outcrops are present along both the east and west margins of 

Area 1 with the land surface sloping toward the stream channel on both sides of the drainage.  

Additional information regarding the subsurface characteristics of the alluvial sediments and 
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the lateral alluvium/bedrock interface locations in Area 1 would facilitate the further 

refinement of the boundaries of the flood plain and to confirm the presence of an alluvial 

valley floor. 

 

It should be noted that on satellite images, agricultural activities have been observed in 

upland areas (that are either alluvial fan or terrace geomorphic landforms) northeast of 

Identification Area 1 (beyond the study area extents of this investigation).  The geomorphic 

character of these features, being outside the study area for this investigation, has not been 

definitively determined.  However, within the study area for this investigation, upland 

alluvial terraces (beyond the flood plain and terrace complexes delineated in Plate 4) have 

not been identified.  Accordingly, there is no identified potential for irrigation of any such 

upland alluvial terraces within the study area.   

 

Identification Area 2 

Identification Area 2 is located in the Kanab Creek drainage in the central portion of the 

study area (Plate 5).  Photographs of the land surface in Area 2 are included in the 

photograph section of this report.  The width of the valley bottom in Area 2 is much narrower 

than that of Area 1.  A narrow flood plain is also present in Area 2.  However, there has 

apparently not been any substantial agricultural development in Area 2, likely because of the 

narrowness of the valley.  A narrow strip of riparian vegetation exists adjacent to the stream 

in the active channel area, but this does not seem to be large enough to be of appreciable 

agricultural importance for grazing.  The surrounding land (outside the riparian area) consists 

mostly of undeveloped rangeland.  While the land surface in Area 2 could conceivably be 

irrigated, the irrigation of valleys of similar geometry in the region has generally not been 

observed.  Consequently, at the reconnaissance-stage identification study level, the land in 

Area 2 is considered a possible (though unlikely) alluvial valley floor.  Refinement of the 

locations of the lateral margins of the stream-laid deposits overlying the flood plains could be 

accomplished with additional study of the subsurface characteristics of the sediments in the 

valley bottom. 
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It should be noted that grazing lands are present in regions located east of the northeast 

portion of Area 2 (which include privately owned lands in the southwestern quarter of 

Section 18, Township 39 South, Range 5 West).  While some of these areas are mapped as 

alluvium in the Tilton (2001) geologic map of the area, the geomorphic landforms present in 

this region, which generally slope from the adjacent mountainous regions toward lower-lying 

regions adjacent to Kanab Creek, have been identified in this investigation as alluvial fan 

landforms.  These areas do not show characteristics of flood plain or terrace geomorphic 

landforms.  Accordingly, because of the absence of flood plain or terrace landforms, these 

areas are not considered as probable alluvial valley floors. 

 

Within the study area for this investigation, upland alluvial terraces (beyond the flood plain 

and terrace complexes delineated in Plate 4) have not been identified.  It should be noted that 

broad, sloping alluvial fan geomorphic features (which generally slope away from adjacent 

upland areas) have been identified in some areas, but these are not associated with either 

flood plain or terrace geomorphic features.  Accordingly, there is no identified potential for 

irrigation of any such upland alluvial terraces within the study area (including the regions 

adjacent to Investigation Area 2).   

 

 

Identification Area 3 

Identification Area 3 is located in the Kanab Creek drainage in the central portion of the 

study area (Plate 5).  The stream valley associated with Area 3 is a small tributary to Kanab 

Creek.  A narrow, well-defined flood plain is present in the lower reaches of this tributary 

(See Photographs Section).  A narrow corridor with increased vegetation is present in the 

bottom of this stream valley.  As with Area 2 described previously, this stream drainage 

generally satisfies most of the reconnaissance-level identification criteria for AVF.  

However, its small size and narrow width probably preclude its development for irrigation 

and limit its agricultural importance.  While the land surface in Area 3 could conceivably be 

irrigated, the irrigation of valleys of similar geometry in the region has generally not been 

observed.  Consequently, at the reconnaissance-stage identification study level, the land in 

Area 2 is considered a possible (though unlikely) alluvial valley floor.   
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Identification Area 4 

Identification Area 4 is located in the southwestern portion of the study area in the Kanab 

Creek drainage (Plate 5).  Photographs showing the land surface in Area 4 are included in the 

Photographs Section of this report.  It is apparent that the agricultural fields in Area 4 are 

currently utilized primarily for cattle grazing.  The fields are currently flood irrigated using 

Kanab Creek surface water diverted from the creek at upstream diversions and conveyed 

through ditches to a series of earthen storage ponds (Plate 2).  It appears likely that hay was 

produced in the past in some of the fields in Area 4 (dilapidated hay production equipment is 

still present at the site). In the southernmost portion of Identification Area 4, the Kanab 

Creek stream channel is incised below the adjacent abandoned terrace areas by more than 50 

feet in some locations.  The lands on the upland terrace adjacent to the active stream channel 

consist primarily of undeveloped rangelands.  The flat lands adjacent to Kanab Creek that 

comprise Area 4 appear at the reconnaissance level to have the geomorphologic 

characteristics of flood plains.  Consequently, at the reconnaissance-stage identification 

study level, the land in Area 4 is considered a probable alluvial valley floor. 

 

Identification Area 5 

Identification Area 5 is located in the southern portion of the study area in the Kanab Creek 

drainage immediately below Area 4 (Plate 5).  Photographs showing the land surface in Area 

5 are included in the Photographs Section of this report.  The Kanab Creek stream drainage 

in Area 5 is deeply incised relative to the surrounding abandoned terrace areas.  It is apparent 

that the lands in Area 5 outside the narrow, incised active stream channel area consist 

primarily of undeveloped rangelands with sagebrush and juniper vegetation.  The riparian 

vegetation adjacent to the active stream channel in Area 5 is appreciably less extensive than 

in upstream locations.  It is likely that the quantity of surface water available in this area for 

irrigation is meager during most of the year, given the numerous upstream irrigation 

diversions and potential losses to evapotranspiration in the considerable distance between 

Area 5 and the Paunsaugunt Plateau source areas for the stream.  Consequently, the 

importance of this land for agricultural use seems low.  However, the flat lands adjacent to 

Kanab Creek in Area 5 appear at the reconnaissance level to have the geomorphologic 
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characteristics of flood plains, and the relatively flat lands on the upper terrace appear to 

have the physical capability of being flood irrigated (although the availability of water for 

irrigation purposes is meager).  Consequently, at the reconnaissance-stage identification 

study level, the land in Area 5 is considered a possible (although unlikely) alluvial valley 

floor. 

 

Identification Area 6 

Identification Area 6 is located in Sink Valley Wash in the southern portion of the study area 

(Plate 5).  Photographs showing the land surface in Area 6 are included in the Photographs 

Section of this report.  Surface water flows in Sink Valley Wash in this area are usually 

absent, with water usually being present in the drainage only in direct response to snowmelt 

or during torrential precipitation events.  Consequently, the availability of water for irrigation 

of the land in Area 6 is very low and irrigation of these lands is probably a practical 

impossibility. 

 

The land surface in lower Sink Valley Wash below the county road-136 crossing is relatively 

broad and consists predominantly of undeveloped rangeland.  The relatively flat lands 

adjacent to Sink Valley Wash that comprise Area 6 appear at the reconnaissance level to 

have the geomorphologic characteristics of flood plains.  In the adjacent region above the 

county road-136 crossing, a well-defined flood plain is not apparent.  Based on these factors, 

at the reconnaissance-stage identification study level, the land in Area 6 is considered a 

possible (although unlikely) alluvial valley floor. 

 

Alton Town Area 

It should be noted that AVF status of the lands within and immediately south of the town of 

Alton and west of the Tropic Shale bedrock ridge that divides that area from the Kanab 

Creek stream valley were considered in this investigation.  Although significant agricultural 

activity takes place on these lands, it is readily apparent that these lands do not meet the 

regulatory criteria described in Section 3 above to qualify as alluvial valley floors.  The lands 

immediately south of the agricultural fields at the southern end of the town of Alton, and also 

the lands immediately to the west and east of the town consist of Tropic Shale bedrock 
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(Tilton, 2001).  The apparently thin veneer of alluvial sediments overlying the Tropic Shale 

in the town of Alton does not show geologic characteristics consistent with stream-laid 

deposits associated with flood plains and terraces.  Additionally, the presence of a continuous 

stream channel that runs though the area and which resulted in the deposition of stream-laid 

sediments with flood plains or terraces is not apparent.  It seems most probable that the thin 

alluvial sediments near the town of Alton are associated with residuum or slope wash 

deposits derived from the adjacent soft Tropic Shale bedrock and mud slide deposits located 

topographically above the town (Tilton, 2001).  For these reasons, this area is not considered 

to be an alluvial valley floor in this investigation. 

 

Lower Robinson Creek Area 

Most of the Lower Robinson Creek area is contained within the previously evaluated Coal 

hollow Project study area (Plate 1).  Previously, the Utah Division of Oil, Gas and Mining 

found that there are no alluvial valley floors in the Lower Robinson Creek area within the 

Coal Hollow Project area study boundary.  As part of this investigation, Identification Area 

4, which includes lands adjacent to Kanab Creek and the lowest reaches of Lower Robinson 

Creek have been identified as a probable alluvial valley floor at the reconnaissance-stage 

identification study level.  It should be noted here that the approximately 0.25 mile reach of 

the Lower Robinson Creek drainage between the previous Coal Hollow Project study area 

boundary and the eastern edge of Identification Area 4 has also been evaluated for AVF 

potential as part of this investigation.  While alluvial sediments have been identified in this 

region and minor stream flows are commonly present in this reach of the creek, flood plain 

and terrace landforms have not been identified in this area.  The narrow valley adjacent to 

Lower Robinson Creek in this portion of the drainage generally slopes from the adjacent 

upland areas towards Lower Robinson Creek.  The land in this area consists of undeveloped 

rangeland.  Accordingly, this area is not considered to be an alluvial valley floor in this 

investigation. 
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SW-1 (Kanab Creek upper site)
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Figure 2a  Discharge measured in Kanab Creek at site SW-1
                  (See Plate 2 for monitoring site location).



SW-2 (Kanab Creek lower site)
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Figure 2b  Discharge measured in Kanab Creek at site SW-2
                  (See plate 2 for monitoring site location).



SW-3 (Kanab Creek middle site)
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Figure 2c  Discharge measured in Kanab Creek at site SW-3
                  (See Plate 2 for monitoring site location).



SW-5 (Kanab Creek tributary)
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Figure 2d  Discharge measured in Lower Robinson Creek, a tributary of Kanab Creek at site SW-5
                (See Plate 2 for monitoring site location).



SW-9 (lower Sink Valley Wash)
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Figure 2e  Discharge measured in Sink Valley Wash
                   (See Plate 2 for monitoring site location).



Table 1  Instananeous stream discharge measurements in streams in the study area.

Notes:  Data from Utah Division of Oil, Gas and Mining on-line coal hydrology database.
            See Plate 1 for monitoring site locations.

Site Date Discharge (cfs)

Kanab Creek upper monitoring site
SW-1 7/1/1987 0.10
SW-1 8/3/1987 0.26
SW-1 9/4/1987 0.32
SW-1 10/26/1987 0.46
SW-1 11/13/1987 0.87
SW-1 12/8/1987 1.00
SW-1 1/15/1988 7.71
SW-1 2/20/1988 7.11
SW-1 3/17/1988 7.31
SW-1 5/27/2005 4.08
SW-1 9/25/2005 0.36
SW-1 11/3/2005 1.99
SW-1 3/31/2006 6.17
SW-1 5/30/2006 0.35
SW-1 9/7/2006 0.26
SW-1 12/30/2006 0.67
SW-1 3/29/2007 0.38
SW-1 6/22/2007 0.06
SW-1 9/29/2007 0.15
SW-1 12/30/2007 1.57
SW-1 6/18/2008 0.20

Kanab Creek upper lower monitoring site
SW-2 7/7/1987 0.08
SW-2 8/10/1987 0.10
SW-2 9/14/1987 0.12
SW-2 10/29/1987 0.31
SW-2 12/16/1987 0.22
SW-2 1/13/1988 4.40
SW-2 2/11/1988 14.00
SW-2 3/17/1988 8.00
SW-2 5/27/2005 2.08
SW-2 9/25/2005 0.07
SW-2 11/3/2005 0.96
SW-2 5/30/2006 0.11
SW-2 9/7/2006 0.01
SW-2 3/29/2007 0.05
SW-2 9/29/2007 0.08
SW-2 6/18/2008 0.15



Site Date Discharge (cfs)

Kanab Creek upper middle monitoring site
SW-3 7/1/1987 0.46
SW-3 8/3/1987 0.41
SW-3 9/4/1987 0.28
SW-3 10/26/1987 0.52
SW-3 11/13/1987 0.78
SW-3 12/16/1987 0.12
SW-3 1/9/1988 1.00
SW-3 2/20/1988 7.50
SW-3 3/17/1988 8.00
SW-3 5/27/2005 4.13
SW-3 9/25/2005 0.27
SW-3 11/3/2005 0.71
SW-3 3/31/2006 5.99
SW-3 5/30/2006 0.37
SW-3 9/7/2006 0.24
SW-3 12/21/2006 0.91
SW-3 3/29/2007 0.43
SW-3 6/22/2007 0.08
SW-3 12/30/2007 4.39
SW-3 3/22/2008 9.30
SW-3 6/18/2008 0.15

Lower Robinson Creek tributary at confluence with Kanab Creek
SW-5 8/10/1987 0.03
SW-5 9/14/1987 0.03
SW-5 10/29/1987 0.13
SW-5 11/18/1987 0.00
SW-5 12/16/1987 0.00
SW-5 1/13/1988 0.00
SW-5 2/11/1988 0.08
SW-5 3/17/1988 0.01
SW-5 3/17/1988 0.01
SW-5 5/27/2005 0.91
SW-5 9/25/2005 0.00
SW-5 5/30/2006 0.01
SW-5 9/7/2006 0.01
SW-5 12/30/2006 0.00
SW-5 3/29/2007 0.00
SW-5 6/22/2007 0.00
SW-5 12/29/2007 0.00
SW-5 5/1/2008 0.06
SW-5 6/18/2008 0.01

Sink Valley Wash monitoring site
SW-9 10/29/1987 0.02
SW-9 11/17/1987 0.04
SW-9 12/16/1987 0.00



Site Date Discharge (cfs)

SW-9 1/13/1988 0.00
SW-9 2/16/1988 1.70
SW-9 3/24/1988 0.00
SW-9 6/17/2005 0.00
SW-9 9/24/2005 0.00
SW-9 11/3/2005 0.00
SW-9 3/30/2006 0.02
SW-9 5/29/2006 0.00
SW-9 6/18/2006 0.00
SW-9 12/20/2006 0.00
SW-9 3/29/2007 0.00
SW-9 6/20/2007 0.00
SW-9 9/30/2007 0.00
SW-9 12/29/2007 0.00
SW-9 3/21/2008 0.41
SW-9 3/22/2008 0.00



Table 2  Summary of Alton Coal LBA reconnaissance-level Identification study designations

Geologic Criteria
Identifica ion Area Presently irrigated? Potentially Irrigable? Sufficient water for irriga ion? Subirrigated lands? Agriculturally important? Flood plains/terraces present? Identification-stage AVF designation

Area 1 Yes Yes Yes No Yes Yes Probable AVF
Area 2 No Yes Probably No Probably not Yes Possible AVF (unlikely)
Area 3 No Yes Probably not No Probably not Yes Possible AVF (unlikely)
Area 4 Yes Yes Yes No Yes Yes Probable AVF
Area 5 No Yes Probably not No Probably not Yes Possible AVF (unlikely)
Area 6 No Yes Probably not No Probably not Yes Possible AVF (unlikely)
Alton Town and adjacent Yes Yes Yes No Yes No Not an AVF
Lower Robinson Creek No Yes Probably not No Probably not No Not an AVF

       Note:  Other areas within the study area were determined to have not met the identification-stage AVF identification criteria.

Water Availability Criteria
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Photograph #3      
View looking north from cenral Area 1  

 
 

 
  

near stream monitoring site SW-1. 
Note incised Kanab Creek drainage.
 
 
 

 
 

Photograph #4 
View looking south in Area 2. 
Note narrow valley bottom and  
active flood plain area. 



 
 
 

 
 

 
 
 
 
 
 

 
 
 

 

 
 

  
 

  
 

  
 
 

 
 

 
 

  Photograph #5  
View looking north in Area 2.
Note narrow valley bottom. 

Photograph #6 
View looking north in Area 3. 
Note narrow valley bottom. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Photograph #7      
  

 
f 

 
 

 View looking south in Area 3.
Photograph #8 
View looking south in Area 4. 
Note flood irrigated pasture/hay
ield in foreground.

 
     

     



 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Photograph #9
View looking south from high bench below 

  
 
 

 
    pond in southern part of Area 4.

Note irrigation infrastructure in foreground.
      

 
      

Photograph #10 
View looking south in southern  
portion of Area 4. 
Note lack of agriculture and bedrock 
outcrop in incised Kanab Creek  
steam channel on left. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph #11     

   
  
       

View looking south in Area 5.
Note deeply incised Kanab Creek stream
channel.

Photograph #12 
View looking south from Area 6. 
Note deeply incised Sink Valley 
Wash stream channel.



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

 
 

 
 Photograph #13   

Aerial view of Area 6 below the county road
crossing of Sink Valley Wash.  

  
 
 

     
     

Note deeply incised stream channel.

Photograph #14 
View looking east in the central 
upland portion of the Alton Coal 
LBA area. 
Note rolling hills and chipped pinyon
And juniper trees. 
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INSTRUCTIONS: Follow these instructions and then remove this text box by selecting the box with the left mouse 

button, then clicking on edit then cut. 

 

GENERAL INSTRUCTIONS 

 

This Interdisciplinary Team Analysis Record Checklist should be completed at an interdisciplinary team meeting to 

identify issues, conflicts or potential impacts that may oNPccur as a result of a proposed action.  Each item of the analysis 

checklist will only be completed by the appropriate resource specialist – NOT BY THE PROJECT LEADER (unless the 

project leader is the appropriate specialist).  For example, only the Archaeologist should fill out the sections on Cultural 

Resources and Native American Religious Concerns.  The EA/DNA/CX preparer then uses the information from the 

checklist to guide preparation of the EA/DNA/CX.   

 

 

SPECIFIC INSTRUCTIONS 

 

Column 1 - Write in one of the following: 

 “NP” (not present in project area); 

 “NI” (present in project area but not impacted by the proposed project) 

 “PI” (present and potentially impacted by the proposed project) – this item or resource will be carried forward in the 

EA as an issue. 

 “NC” (this is for DNAs only – anticipated resource impacts are not changed from those analyzed in the original 

NEPA document from which you are basing the DNA). 

 

Column 2 - List of Critical Elements of the Human Environment/Resources/Other Concerns   

Critical Elements are listed first. 

 

Column 3 - Date Reviewed 

Enter the date the proposed project is reviewed/checklist is filled out by that particular specialist. 

 

Column 4 - Signature 

Resource specialist signs in this column (after reviewing proposed project and providing input on whether his/her 

particular element/resource/concern is present in the project area and may be impacted by the action). 

 

Column 5 - Review Comments 

This is the rationale section. The resource specialist gives his/her reasoning for the determination made in Column 1. It 

should include information explaining how he/she came to their conclusion. 

 NP - How does specialist know the element/resource/concern is not present?  Site visit conducted (if so, list date 

of visit)?  Familiarity with location?  Etc. 

 NI – What is the rationale/reason why this element/resource/concern would not be impacted by the proposed 

action?  (See EA Template section of the Guidebook for examples.)  This rationale must show that serious 

consideration was given as to why no impacts would be expected – “trust me” statements without substance 

(such as “No impacts anticipated as a result of the proposed action”) are not acceptable. 

 PI – Give a brief summary of what the issue is (this will be carried forth into Chapter I of the EA as the 

introductory issue statement). 

 NC – Explain why the resource impacts from the current proposed action would be the same as those in the 
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1. Introduction 
This section provides a brief summary of the overall project, the traffic analysis methodology, the analysis 
scenarios, and the report organization. 

1.1. Background 

The Alton Coal Development, LLC is proposing a new coal mine near the town of Alton, Utah.  The 
project study area is in Southern Utah south of Panguitch and Bryce Canyon National Park and north of 
Glendale. Figure 1 displays the study area location. 

1.2. Study Purpose and Analysis Scenarios 
This report documents the analysis of traffic operations associated with existing conditions, existing plus 
coal truck conditions, future 2020 background conditions, and future 2020 plus coal truck conditions.  
These scenarios will provide information on current traffic conditions and for comparison of the additional 
project coal trucks. 

 
The one signalized intersection that was evaluated along the proposed truck route includes: 

1) I-15 SB Off-ramp / SR-56 (Cedar City) 
 
The four unsignalized intersections that were evaluated along the proposed truck route include: 

1) US-89 / SR-14  
2) US-89 / SR-12 
3) US-89 / SR-143 (Main St. Panguitch) 
4) US-89 / SR-20 

 
Twenty-four hour pneumatic tube counts were recorded at the following locations: 

1) US-89, approximately two miles south of the SR-14 junction 
2) US-89, approximately three miles north of the SR-12 junction 
3) US-89, approximately two miles south of the SR-20 junction 
4) SR-20, just east of the summit (westbound upslope, eastbound downslope) 

1.3. Analysis Methodology 
The Highway Capacity Manual 2000 (HCM 2000) methodology was used in this study to remain 
consistent with “state-of-the-practice” professional standards. Synchro and HCS software’s were used to 
apply this methodology.   

1.3.1. Measures of Effectiveness 

Two Measures of Effectiveness (MOEs) were used to quantify traffic conditions for the various scenarios. 
The MOEs for two lane highways are Level of Service (LOS) and Time-Spent-Following, and the MOEs 
used for intersections are LOS and delay (seconds per vehicle).   
 
Intersection 
LOS is a measure of traffic operating conditions, which varies from LOS A (the best) to LOS F (the worst).  
LOS reflects the amount of congestion and delay motorists experience at intersections.  Table 1 
describes the LOS and delay criteria from the HCM 2000 for signalized and unsignalized intersections.   
The HCM 2000 methodology has different quantitative evaluations for signalized and unsignalized 
intersections.  For signalized intersections, the LOS is provided for the overall intersection (weighted 
average of all approach delays).  



Coal Hollow 
July 2013 
 
 
 

 2 

Figure 1 Project Study Area  
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For unsignalized intersections, LOS is reported based on the worst approach.  Fehr & Peers has also 
calculated overall delay values for unsignalized intersections, which provides additional information and 
represents the overall intersection conditions rather than just the worst approach.  Both are reported in 
their respective tables throughout the report. 
 

Table 1 
Intersection Level of Service Descriptions 

Level of 
Service Description of Traffic Conditions 

Signalized 
Intersections 

Unsignalized 
Intersections 

Average Delay1 

(sec / veh) 
Delay2

(sec / veh) 

A 
Free Flow / Insignificant Delay  
Extremely favorable progression.  Individual users are 
virtually unaffected by others in the traffic stream. 

0 to 10 0 to 10 

B 
Stable Operations / Minimum Delays  
Good progression. The presence of other users in the 
traffic stream becomes noticeable. 

> 10 to 20 > 10 to 15 

C 

Stable Operations / Acceptable Delays  
Fair progression. The operation of individual users is 
affected by interactions with others in the traffic 
stream. 

> 20 to 35 > 15 to 25 

D 
Approaching Unstable Flows / Tolerable Delays  
Marginal progression.  Operating conditions are 
noticeably more constrained. 

> 35 to 55 > 25 to 35 

E 
Unstable Operations / Significant Delays Can Occur  
Poor progression. Operating conditions are at or near 
capacity. 

> 55 to 80 > 35 to 50 

F 
Forced, Unpredictable Flows / Excessive Delays 
Unacceptable progression with forced or breakdown of 
operating conditions. 

> 80 > 50 

1.  Overall intersection LOS and average delay (seconds/vehicle) for all approaches.  
2.  Worst approach LOS and delay (seconds/vehicle) only.   
Source: Fehr & Peers Descriptions, based on Highway Capacity Manual, 2000 Methodology (Transportation 
Research  Board). 

 
Two-Lane Highway Segment 
 
The MOEs used for two-way segments are: LOS and Percent Time-Spent-Following. LOS is a measure 
of traffic flow conditions, which varies from LOS A (the best) to LOS F (the worst).  For Class I highways, 
LOS reflects the percent time-spent-following and average travel speed. For Class II highways, LOS is 
defined by percent time-spent-following.  Table 2 shows the association of LOS with Percent Time-Spent-
Following and Average Travel Speed based on criteria from the HCM 2000 for two-lane Class I highways 
and Table 3 for Class II highways (Chapter 20).   
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Table 2 
Two-Lane Highways (Class I) Level of Service 

Descriptions 

Level of 
Service 

Percent  
Time-Spent Following 

Average Travel Speed 
 (mi/h) 

A 0 to 35 > 55 
B > 35 to 50 > 50 to 55 
C > 50 to 65 > 45 to 50 
D > 65 to 80 > 40 to 45 
E > 80 40 to 0 
F See note below1

1.  LOS F applies whenever the flow rate exceeds the segment 
capacity.  
Source: Highway Capacity Manual, 2000 Methodology 
(Transportation Research  Board). 

 
Table 3 

Two-Lane Highways (Class II) Level of Service 
Descriptions 

Level of 
Service 

Percent  
Time-Spent Following 

A 0 to 40 
B > 40 to 55 
C > 55 to 70 
D > 70 to 85 
E > 85 
F See note below1

1.  LOS F applies whenever the flow rate exceeds the segment 
capacity.  
Source: Highway Capacity Manual, 2000 Methodology 
(Transportation Research  Board). 

 
The HCM 2000 states that Directional Segment methodology addresses three types of directional 
segments: extended directional segments, specific upgrades, and specific downgrades. The methodology 
for directional segments is analogous to the two-way segment methodology, except that it estimates 
traffic performance measures and LOS for one direction of travel at a time.  However, the operational 
assessment of one direction of travel on a two-lane highway necessarily considers the opposing traffic 
volume. 

1.4. Report Organization 

The report is organized into the following four sections: 

 Section 1 - Introduction discusses the purpose, analysis methodology, and organization of the 
report. 
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 Section 2 - Existing Conditions describes the existing roadway network, data collection efforts, 
traffic characteristics, and results. 

 Section 3 – Existing Plus Trucks Conditions addresses existing volumes with the additional 
project coal trucks traffic conditions including traffic operational results. 

 Section 4 – Future 2020 Background Conditions addresses future 2020 background (without 
project coal trucks) traffic conditions including a description of the traffic forecasting process and 
traffic operational results. 

 Section 5 – Future 2020 Plus Trucks Conditions addresses future 2020 background volumes 
with the additional project coal trucks traffic conditions including the traffic operational results. 

 Section 6 – Commonly Used Acronyms lists acronyms used in the report and their meanings. 
 Section 7 - References lists the references cited throughout the report. 
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2. Existing Conditions 

This section of the report describes the existing study area characteristics and summarizes the data 
collection effort.  The purpose of the existing (year 2007) analysis is to evaluate the intersections and 
roadways during the peak travel periods of the day under existing traffic and geometric conditions. 
Technical data supporting these findings are included in the appendix.  

2.1. Roadway Characteristics 
There are four Federal and State roads along the proposed Alton Coal project haul route.  
 
US-89 is a north/south state highway that extends through many cities and jurisdictional boundaries.  In 
the project study area, a majority of US-89 is classified as a Category 2 (System Priority Rural) roadway.  
However, in the vicinity of towns of Hatch and Panguitch, US-89 is classified as a Category 4 (Regional 
Rural) roadway on the outskirts of town and a Category 7 (Community Rural) roadway in the center of 
town.  US-89 has a two-lane cross section with occasional passing lanes on steep upgrades. The cross 
section is expanded to four-lanes through the town of Panguitch. US-89 also serves as the main tourist 
connection to National Parks such as Bryce Canyon and Zion Canyon. Within the study area, the speed 
limit is 65 mph except through the town of Hatch and Panguitch, where it is reduced to 40 mph and 35 
mph respectively.  The existing Average Daily Traffic (ADT) and percent heavy trucks along US-89 is as 
follows: 4,000 vpd and 18% trucks (South of SR-14 Junction), 4,100 vpd and 21% trucks (North of SR-12 
Junction), 3,600 vpd and 25% trucks (South of SR-20 Junction). 
 
SR-20 is an east/west state road that serves as a connector road between I-15 and US-89.  SR-20 is 
classified as a Category 4 (Regional Rural) roadway. SR-20 has a two-lane cross section with a climbing 
lane for slower traffic on the steep updgrade towards the summit. SR-20 has a posted speed limit of 60 
mph from the US-89 junction to the steep upgrade, 35 mph climbing the steep upgrade to the summit, 
and 65 mph from the summit to I-15. The existing ADT is 2,509 vpd with 27% heavy trucks. 
 
I-15 is a four-lane divided interstate freeway that runs north/south through Utah and also traverses 
through the States of Idaho to the north and Nevada and Arizona to the south. Along the proposed coal 
truck haul route, I-15 has a speed limit of 75 mph from SR-20 to Cedar City. The existing ADT between 
SR-20 and Cedar City is 16,200 vpd with 26% heavy trucks. 
 
SR-56 is an east/west state road that runs from SR-130 in Cedar City to the Nevada Stateline. SR-56 is 
labeled as 200 North running through the center of Cedar City. SR-56 is classified as a Category 5 
(Regional Priority Urban) roadway through the center of Cedar City, a Category 3 (System Priority Urban) 
on the outskirts of Cedar City, a Category 4 (Regional Rural) outside of Cedar City, and a Category 9 
(Other) towards the Nevada Stateline. SR-56 has a posted speed limit of 45 mph on the proposed coal 
truck haul route. The cross section varies from four-lanes in the center of Cedar City to two-lanes outside 
of the city. The existing ADT near the I-15 Junction is 8,600 vpd with 10% heavy trucks.  

2.2. Land Use Characteristics 
The project study area consists of a variety of land uses including residential and commercial through the 
towns and rural undeveloped areas outside of the towns.   
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2.3. Data Collection Effort 
The data collection effort for the existing conditions included daily, a.m. and p.m. peak period traffic 
volumes, intersection geometry, GPS travel time runs, and accident information.  This information was 
used provide a quantitative evaluation of existing traffic conditions.   

2.3.1. Daily and Peak Hour Volume Counts 

Twenty-four hour traffic counts were conducted from June 19 to June 25, 2007 at three locations on US-
89 and one location on SR-20.  These locations were selected to provide a general understanding of 
traffic conditions along the proposed coal truck haul route. Table 4 shows existing directional ADT 
volumes.  
 

Table 4 
Existing Average Daily Traffic (ADT) Volumes 

Location 
Direction of Travel   

Total 
Percentage  

Heavy Trucks Northbound1 Southbound2 

US-89 (south of SR-14) 2,110 1,866 3,978 24% 

US-89 (north of SR-12) 2,064 1,998 4,062 26% 

US-89 (south of SR-20) 1,790 1,806 3,596 25% 

SR-20 (east of summit) 1,242 1,267 2,509 28% 

1. Eastbound for the count on SR-20 
2. Westbound for the count on SR-20 
Source: Fehr & Peers, 2008 

 
Peak period traffic counts were collected on June 19-26, 2007 at the following intersections: 
 

 US-89 / SR-14 – (2-Way Stop) 
 US-89 / SR-12 – (One-Way Stop/Yield) 
 US-89 / SR-143 (Main St.) – (All-Way Stop) 
 US-89 / SR-20 – (One-Way Stop) 
 I-15 SB Off-ramp / SR-56 – (Signalized) 

 
These counts were seasonally adjusted using information obtained from the Utah Department of 
Transportation (UDOT) permanent count stations.  The appendix contains the traffic count data. 

2.3.2. Intersection Geometry 

Intersection geometries were measured during field visits to the study area. 

2.4. Crash Information 
UDOT Traffic and Safety generated a three-year crash history for US-89, SR-20, I-15, and SR-56. 
Accident rates are calculated by determining the number of accidents per million vehicle-miles traveled.  
Severity is a measure of damage that is caused by an accident.  A severity of 1 indicates that the 
accident caused property damage and a severity of 5 indicates that there was a fatality; see Table 5 for 
these descriptions. 
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Table 5 
Accident Severity 

Severity Description 
1 Property Damage 
2 Possible Injury 
3 Bruises and Abrasions 
4 Broken Bones or Bleeding Wounds 
5 Fatal 

 
Source: UDOT, Division of Traffic and Safety CARS Codes, 2001. 

 
Accidents were summarized for the three-year period from 2003 to 2005.  The detailed Operational 
Safety Report’s (OSR) that were done by UDOT can be found in the Appendix. Below is a summary of 
the OSR’s broken down by roadway: 
 
US-89 – Mile Post (MP) 90.04 to 156.36 (Glendale to Jct. SR-20) 

 Total Accidents:   287 
 Total Fatalities:   0 
 3 Year Accident Average: 95.67 

 
US-89 Summary 
  Actual  Expected 
Severity Rate:  1.59     1.70 
Crash Rate:  2.59     1.46 
 
As shown above, the actual rate of accidents over the three-year study period indicates that there is a 
higher occurrence of accidents than would be expected and a lower severity rate as would be expected 
for a roadway similar to US-89.  The OSR states that the predominant crash type is the single vehicle, 
accounting for 81.2% or 233 of the total number of crashes. The following list shows the breakdown of the 
single vehicle crashes: 
          % of Single 
 Crash Type   No.     Vehicle Crashes  
 1. Wildlife Related  126             51.1 
 2. Ran Off Road Right    63             27.0 
 3. Ran Off Road Left    24             10.3 
 4. Fixed Object     10               4.3 
 5. Domestic Animal Related     5               2.1 
 6. Other Object       4               1.7 
 7. Overturned in Roadway     1                   0.5      
       233            100.0% 
 
US-20 – MP 0.00 to 20.61 (I-15 to Jct. US-89) 

 Total Accidents:   79 
 Total Fatalities:   0 
 3 Year Accident Average: 26.33 
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US-20 Summary 
  Actual  Expected 
Severity Rate:  1.50     1.72 
Crash Rate:  2.59     1.96 
 
As shown above, the actual rate of accidents over the three-year study period indicates that there is a 
higher occurrence of accidents than would be expected, but a lower severity rate than would be expected 
for a roadway similar to SR-20.  The OSR states that the predominant crash type is the single vehicle, 
accounting for 86.1% or 68 of the total number of crashes. The following list shows the breakdown of the 
single vehicle crashes: 
          % of Single 
 Crash Type   No.     Vehicle Crashes  
 1. Ran Off Road Right    31             45.5 
 2. Ran Off Road Left    12             17.7 
 3. Wildlife Related    12             17.7 
 4. Fixed Object     10             14.7 
 5. Other Non-Collision      3                   4.4      
       68            100.0% 
 
The OSR states that there were no clusters of crashes at any location and approximately 70% of these 
crashes occurred under inclement weather conditions (snowy/icy). The main contributing factor for 
crashes where vehicles ran off the road was excessive speed. 
 
I-15 – MP 59.05 to 100.2 (Cedar City to SR-20) 

 Total Accidents:   441 
 Total Fatalities:   14 
 3 Year Accident Average: 147.00 

 
I-15 Summary 
  Actual  Expected 
Severity Rate:  2.01     1.83 
Crash Rate:  0.75     0.87 
 
As shown above, the actual rate of accidents over the three-year study period indicates that there is a 
lower occurrence of accidents than would be expected, but a higher severity rate than would be expected 
for a roadway similar to I-15.  The OSR states that the predominant crash types are: 
 

 Single Vehicle Crashes, accounting for 77.6% or 342 of the total number of crashes. 
 Rear End Crashes, accounting for 11.1% or 49 of the total number of crashes. 
 Same Direction Side Swipe, accounting for 9.8% or 43 of the total number of crashes.  

 
The following list shows the breakdown of the single vehicle crashes: 
          % of Single 
 Crash Type   No.     Vehicle Crashes  
 1. Ran Off Road Right  108             31.6 
 2. Ran Off Road Left    68             19.9 

3. Ran Off Road Thru Median   44             12.9 
 4. Wildlife Related    39             11.4 
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5. Other Object     25               7.3 
6. Fixed Object     23               6.7 

 7. Other Non-Collision    22               6.4 
8. Overturned in Roadway   10               2.9 
9. Pedestrian Related      1               0.3 

 10. Bicycle Related      1               0.3 
 11. Domestic Animal Related     1                   0.3      
       342            100.0% 
 
The OSR states that there were no clusters of crashes at any location. The primary factors for crashes 
where vehicles ran off the road were: 
 

1. Excessive speed 
2. Falling asleep at the wheel 
3. Other improper driver behavior 

 
Rear end crashes occurred mostly as some drivers were following too closely and sideswipe crashes 
were caused primarily by drivers attempting an unsafe passing maneuver. 
 
The total of 12 fatal crashes resulted in 14 fatalities. The following are the crashes that are associated 
with the fatal crashes: 
 

Crash Type   No.       
 1. Running Off Road    11 (6 caused by falling asleep at the wheel)              
 2. Rear End        1              

3. Pedestrian Related        1              
 4. Sideswipe         1      
                     12 
        
SR-56 – MP 9.80 to 61.39 

 Total Accidents:   174 
 Total Fatalities:   2 
 3 Year Accident Average: 58.00 

 
SR-56 Summary 
  Actual  Expected 
Severity Rate:  1.69     1.77 
Crash Rate:  2.03     2.14 
 
As shown above, the actual rate of accidents over the three-year study period indicates that there is a 
lower occurrence of accidents than would be expected and a lower severity rate as would be expected for 
a roadway similar to SR-56.  The OSR states that the predominant crash types are: 
 

 Single Vehicle Crashes, accounting for 48.3% or 84 of the total number of crashes. 
 Rear End Crashes, accounting for 19.0% or 33 of the total number of crashes. 
 Right Angle Crashes, accounting for 16.1% or 28 of the total number of crashes. 
 Left Turn Crashes, accounting for 6.90% or 12 of the total number of crashes.  

 
The following list shows the breakdown of the single vehicle crashes: 
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          % of Single 
 Crash Type   No.     Vehicle Crashes  
 1. Wildlife Related    34             40.5 
 2. Ran Off Road Left    16             19.0 

3. Ran Off Road Right      16             19.0 
 4. Domestic Animal Related    6               7.1 

5. Fixed Object      4               4.8 
6. Other Non-Collision     3               3.6 

 7. Other Object      2               2.4 
 8. Bicycle Related     2               2.4 
 9. Pedestrian Related     1                   1.2      
       84            100.0% 
 
The OSR states that there were no clusters of crashes at any location. The primary factors for crashes 
where vehicles ran off the road were: 
 

1. Excessive speed 
2. Falling asleep at the wheel 
3. Driving Under the Influence (DUI) 

 
Rear end, left turn, and right angle crashes occurred mostly at intersections on the western boundary of 
Cedar City. 
 
One of the two fatal crashes was the result of a single vehicle that ran off the road. The other fatal crash 
was the result of an eastbound driver crossing the centerline and impacting the westbound driver head 
on.  Figure 2 shows the study roadways with the associated crash data.  

2.4.1 Future Crash Information 

It is difficult to project increases in crashes due to the increase in truck traffic from the project. Historic 
crash data may not be indicative of future crash trends due to the disproportionate increase in truck traffic 
relative to general traffic. Given the increase in truck traffic that is anticipated with the project, the total 
number of crashes due to trucks could potentially increase; however, there is no supporting evidence that 
increased traffic will result in a higher crash rate for an uncongested highway facility with a lower than 
expected crash rate currently.  
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Figure 2 Crash Data 
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2.5. Existing Traffic Conditions Results 
The existing conditions analysis was done using the Highway Capacity Software (HCS) for the 
unsignalized intersections and the Synchro 6.0 software for the signalized intersection.  HCS was also 
used for the roadway segment LOS analysis.   

2.5.1. Intersection Conditions 

Existing conditions MOEs are reported in LOS and delay.  Table 6 displays the existing 2007 a.m. LOS 
and delay (seconds/vehicle) for the study intersections.  Figure 3 shows the a.m. and p.m. intersection 
volumes and LOS results. 
 

Table 6 
Existing 2007 a.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB A 9.4 A 3.8 
US-89 / SR-12 WB A 9.5 A 5.8 
US-89 / SR-143 (Main St.) SB A 8.7 A 8.1 
US-89 / SR-20 SB A 9.5 A 8.1 
I-15 SB Off-ramp / SR-56    C 21.1 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 
As shown in Table 6, all intersections operate at LOS C or better during the a.m. peak hour. Table 7 
displays the existing 2007 p.m. LOS and delay for the study intersections. 
 

Table 7 
Existing 2007 p.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB A 9.8 A 2.1 
US-89 / SR-12 WB A 9.7 A 4.8 
US-89 / SR-143 (Main St.) SB A 9.7 A 9.3 
US-89 / SR-20 SB A 9.8 A 7.5 
I-15 SB Off-ramp / SR-56    C 20.6 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 
As shown in Table 7, all intersections operate at LOS C or better during the p.m. peak hour.  
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Figure 3 Existing a.m. & p.m. Traffic Conditions   
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2.5.2. Directional Segment Conditions 

Table 8 displays the existing 2007 weekday and weekend LOS and Percent Time-Spent-Following for the 
study roadway segments. Figures 4 and 5 show the results of the weekday and weekend directional 
segment LOS analysis. 
 

Table 8 
Existing 2007 Directional Segment  

Peak Hour LOS and Percent Time-Spent-Following 

Intersection 
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US-89:  Alton to SR-14 NB A 33.3 NB B 37.5 
US-89:  SR-14 to Hatch NB B 40.3 NB B 45.2 
US-89:  Center of Hatch1 NB C 87.0 NB C 97.0 
US-89:  Hatch to SR-12 NB B 39.5 NB B 41.1 
US-89:  SR-12 to Panguitch NB A 27.6 NB A 28.4 
US-89:  Panguitch to SR-20 NB A 28.4 NB A 30.8 
SR-20:  US-89 to Upslope WB C 33.4 WB C 34.2 
SR-20:  Upslope to Summit2 WB A 10.7 WB A 13.7 

SR-20:  Summit to Downslope WB C 43.3 WB C 45.2 
SR-20:  Downslope to I-15 WB B 38.7 WB C 39.0 
Notes:  
1. The analysis for the center of Hatch was done using HCS HIGHPLAN software due to the  
reduced highway speeds through town. 
2.  This segment of roadway was analyzed with a passing lane and as a Class II highway due to 
the low posted speed limit of 25 mph.  
 
Source: Fehr & Peers, 2008 

 
As shown in Table 8, all roadway segments operate at an LOS C or better except. 
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Figure 4 Existing Weekday Directional LOS 
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Figure 5 Existing Weekend Directional LOS 
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2.6. Travel Time Runs 
Travel time runs were performed using a Global Positioning System (GPS) along the proposed coal truck 
haul route on US-89 and SR-20 traveling northbound on US-89 and westbound on SR-20. One travel 
time run was performed at free flow speeds and the other was performed while following a heavy truck to 
best simulate following a coal truck along the haul route. 
 
Free Flow Run 
 

Travel Time (min) Avg. Speed (mph) Posted Speed (mph) 
  

 
US-89: From Alton to SR-20  36   65  ranges from 35 to 65 
SR-20: From US-89 to I-15  20   60  ranges from 25 to 65   
 
 
Following Heavy Truck 
 

Travel Time (min) Avg. Speed (mph) Posted Speed (mph) 
 
US-89: From Alton to SR-20  38   61  ranges from 35 to 65 
SR-20: From US-89 to I-15  24   51   ranges from 25 to 65 
 
This shows that it takes an additional two minutes to travel from Alton to the SR-20 on US-89 while 
following a heavy truck and an additional four minutes to travel from US-89 to I-15 on SR-20.  Figure 6 
displays the travel time runs.  

2.7. Existing Conditions Summary 
Existing conditions at the study intersections have low delays per vehicle and little to no congestion. 
Existing conditions on the study roadways are low volumes with a substantial amount of capacity for 
future growth.  Traffic generally flows at free flow speeds on all study roadways. 
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Figure 6 Travel Time Runs  
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3. Existing Plus Trucks Conditions 

This section of the report describes the existing plus trucks study area characteristics.  The purpose of 
the existing plus trucks analysis is to evaluate the intersections and roadways during the peak travel 
periods of the day under existing traffic and geometric conditions plus the additional coal trucks that are 
proposed with the project coal mine. Technical data supporting these findings are included in the 
appendix.  
 
Employees 
The Alton Coal Development is estimating 100 employees for the mining operation. Based on a proposed 
estimated employee shift schedule and the work week schedule (Monday through Saturday), the project 
could generate between 25 and 50 (depending on how the shift schedules coincide) employee trips in the 
peak hours.  
 
Due to the expected low number of employee trips generated by the mine development, the available 
capacity on the US-89 and the road to Alton, and the fact that a certain number of the employee trips will 
likely be captured internally to the town of Alton itself, no analysis was performed for employee generated 
traffic.  
 
Trucks 
The Alton Coal Development is proposing the mine operate 24 hours/day for six days a week (Monday 
through Saturday).  The development estimates 150 coal trucks a day, or six trucks an hour, will be 
hauling coal from the mine site in Alton, UT north on US-89, west on SR-20, south on I-15, and west on 
SR-56 in Cedar City.  The coal trucks are proposed to leave the coal mine site at nine and a half to ten 
minute headways. 

3.1. Roadway Characteristics 
The study roadways for the existing plus trucks conditions consists of the same geometry as the existing 
conditions; however, acceleration and deceleration lanes will need to be constructed at the proposed 
access onto US-89 near Alton. 

3.2. Existing Plus Trucks Traffic Conditions Results 
The existing plus trucks conditions analysis was done using HCS software for the unsignalized 
intersections and Synchro 6.0 software was used for the signalized intersection.  HCS was also used for 
the roadway segment LOS analysis.  As a conservative measure seven trucks an hour was used in the 
analysis. 
 
Table 9 shows the increase in the percentage heavy trucks and the percentage increase in trucks with the 
additional trucks from the proposed development. The estimated 150 trucks were added in each direction 
to obtain the Existing + Project ADT and percentage of heavy trucks. 
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Table 9 
Existing + Project Average Daily Traffic (ADT) Volumes 

Location 
Direction of Travel   

Total 
Percentage  

Heavy 
Trucks3 

Percentage  
Increase in 

Trucks4 Northbound1 Southbound2 

US-89 (south of SR-14) 2,260 2,016 4,276 29% 31% 

US-89 (north of SR-12) 2,214 2,148 4,362 31% 28% 

US-89 (south of SR-20) 1,940 1,956 3,896 31% 33% 

SR-20 (east of summit) 1,392 1,417 2,809 36% 43% 

1. Eastbound for the count on SR-20 
2. Westbound for the count on SR-20 
3. The percent heavy trucks from existing volumes plus project truck volumes 
4. The percent increase in heavy trucks with the addition of the project  
Source: Fehr & Peers, 2008 

 

3.2.1. Intersection Conditions 

Existing plus trucks conditions MOEs are reported in LOS and delay.  Table 9 displays the existing plus 
trucks a.m. LOS and delay for the study intersections.  Figure 7 shows the a.m. and p.m. intersection 
volumes and LOS results. 
 

Table 10 
Existing Plus Trucks a.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB A 9.5 A 4.1 
US-89 / SR-12 WB A 9.5 A 5.5 
US-89 / SR-143 (Main St.) SB A 8.9 A 8.3 
US-89 / SR-20 SB A 9.5 A 8.2 
I-15 SB Off-ramp / SR-56    C 21.0 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 



Coal Hollow 
July 2013 
 
 
 

 22 

Figure 7 Existing Plus Trucks  
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As shown in Table 10, all intersections operate at LOS C or better during the a.m. peak hour. Table 10 
displays the existing plus trucks p.m. LOS and delay for the study intersections. 
 

Table 11 
Existing Plus Trucks p.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB A 9.9 A 2.5 
US-89 / SR-12 WB A 9.8 A 4.5 
US-89 / SR-143 (Main St.) SB B 10.0 A 9.5 
US-89 / SR-20 SB A 9.8 A 7.5 
I-15 SB Off-ramp / SR-56    C 20.6 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 
As shown in Table 11, all intersections operate at LOS C or better during the p.m. peak hour.  
 

3.2.2. Directional Segment Conditions 

Existing plus trucks conditions MOEs for the two-lane highway directional segment analysis are reported 
in LOS and Percent Time-Spent-Following.  Table 10 displays the existing plus trucks weekday and 
weekend LOS and Percent Time-Spent-Following for the study roadway segments. Figures 8 and 9 show 
the results of the weekday and weekend directional segment LOS analysis. 
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Figure 8 Existing Plus Trucks Weekday Directional LOS 
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Figure 9 Existing Plus Trucks Weekend Directional LOS 
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Table 12 
Existing Plus Trucks Directional Segment  

Peak Hour LOS and Percent Time-Spent-Following 

Intersection 
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US-89:  Alton to SR-14 NB A 34.5 NB B 38.7 
US-89:  SR-14 to Hatch NB B 41.5 NB B 46.3 
US-89:  Center of Hatch1 NB C 91.0 NB C 97.0 
US-89:  Hatch to SR-12 NB B 41.1 NB B 42.4 
US-89:  SR-12 to Panguitch NB A 28.1 NB A 29.6 
US-89:  Panguitch to SR-20 NB A 30.0 NB A 31.9 
SR-20:  US-89 to Upslope WB C 34.3 WB C 35.7 
SR-20:  Upslope to Summit2 WB A 11.8 WB A 14.8 

SR-20:  Summit to Downslope WB C 42.8 WB C 48.7 
SR-20:  Downslope to I-15 WB C 40.1 WB C 40.9 
Notes:  
1. The analysis for the center of Hatch was done using HCS HIGHPLAN software due to the  
reduced highway speeds through town. 
2.  This segment of roadway was analyzed with a passing lane and as a Class II highway due to 
the low posted speed limit of 35 mph.   
 
Source: Fehr & Peers, 2008 

 
As shown in Table 12, all roadway segments operate at an LOS C or better. 

3.3. Existing Plus Trucks Conditions Summary 
Existing plus trucks conditions at the study intersections continue to have low delays per vehicle and little 
to no congestion.  The intersections continue to operate at acceptable LOS with the additional heavy coal 
trucks.  Existing plus trucks conditions on the study roadways are low volumes with a substantial amount 
of capacity for future growth.   
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4. Future 2020 Background Conditions 

This section of the report describes the future 2020 background study area characteristics.  The purpose 
of the 2020 background analysis is to evaluate the intersections and roadways during the peak travel 
periods of the day under future 2020 traffic and geometric conditions. Technical data supporting these 
findings are included in the appendix.  

4.1. Roadway Characteristics 
The study corridor for the 2020 background conditions consists of the same geometry as the existing 
conditions. 

4.2. Traffic Forecasting Process 
Twenty years of UDOT’s historic data was used to develop the future 2020 traffic volumes for the 
roadways and intersections in the study area.  The resulting future 2020 a.m. and p.m. peak hour traffic 
volumes are shown in Figure 10 on page 27.  Table 13 shows the future 2020 ADT for the respective 
roadways. 
 
Traffic volumes for the future year 2020 were forecasted using the following linear growth rates for 
thirteen years: 

 3.6% for US-89, SR-14 to Garfield County Line 
 1.8% for US-89, Garfield County Line to Hatch 
 2.1%  for US-89, Hatch to SR-12 
 1.9% for US-89, SR-12 to east side of Panguitch 
 1.9%  for US-89, East side of Panguitch to SR-143 
 1.5% for US-89, SR-143 to north side of Panguitch 
 1.8% for US-89, North side of Panguitch to SR-20 
 2.3% for SR-14, SR-148 to US-89 
 3.5% for SR-20, US-89 to Iron County Line 
 3.6% for SR-20, Iron County Line to I-15 
 1.1% for SR-56, I-15 Junction 

 

Table 13 
Future 2020 Average Daily Traffic (ADT) Volumes 

Location 
Direction of Travel   

Total 
Northbound1 Southbound2 

US-89 (south of SR-14) 3,100 2,750 5,850 

US-89 (north of SR-12) 2,600 2,500 5,100 

US-89 (south of SR-20) 2,200 2,200 4,400 

SR-20 (east of summit) 1,800 1,800 3,600 

1. Eastbound for the count on SR-20 
2. Westbound for the count on SR-20 
Source: Fehr & Peers, 2008 
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4.3. Future 2020 Background Traffic Conditions Results 
The future 2020 background conditions analysis was done using HCS software for the unsignalized 
intersections and Synchro 6.0 software was used for the signalized intersection.  HCS was also used for 
the roadway segment LOS analysis.   

4.3.1. Intersection Conditions 

Future 2020 background conditions MOEs are reported in LOS and delay.  Table 14 displays the future 
2020 a.m. LOS and delay for the study intersections.  Figure 10 shows the future 2020 a.m. and p.m. 
intersection volumes and LOS results. 
 

Table 14 
Future 2020 a.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB A 9.9 A 3.6 
US-89 / SR-12 WB A 9.8 A 6.0 
US-89 / SR-143 (Main St.) SB A 9.1 A 8.4 
US-89 / SR-20 NB A 9.5 A 8.0 
I-15 SB Off-ramp / SR-56    C 20.4 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 
As shown in Table 14, all intersections operate at LOS C or better during the a.m. peak hour. Table 15 
displays the future 2020 p.m. LOS and delay for the study intersections. 
 

Table 15 
Future 2020 p.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB B 10.7 A 2.5 
US-89 / SR-12 WB B 10.1 A 5.0 
US-89 / SR-143 (Main St.) SB B 10.5 A 9.8 
US-89 / SR-20 NB B 10.1 A 7.7 
I-15 SB Off-ramp / SR-56    C 19.5 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 
As shown in Table 15, all intersections operate at LOS C or better during the p.m. peak hour.  
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Figure 10 Future 2020 a.m. & p.m. Traffic Conditions 
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4.3.2. Directional Segment Conditions 

Future 2020 background conditions MOEs for the two-lane highway directional segment analysis are 
reported in LOS and Percent Time-Spent-Following.  Table 16 displays the future 2020 weekday and 
weekend LOS and Percent Time-Spent-Following for the study roadway segments. Figures 11 and 12 
show the results of the weekday and weekend directional segment LOS analysis. 
 

Table 16 
Future 2020 Directional Segment  

Peak Hour LOS and Percent Time-Spent-Following 

Intersection 
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US-89:  Alton to SR-14 NB B 45.8 NB C 51.4 
US-89:  SR-14 to Hatch NB B 49.4 NB C 54.8 
US-89:  Center of Hatch1 NB C 95.0 NB C 99.0 
US-89:  Hatch to SR-12 NB B 47.5 NB B 49.0 
US-89:  SR-12 to Panguitch NB A 33.0 NB A 34.8 
US-89:  Panguitch to SR-20 NB A 32.0 NB B 39.9 
SR-20:  US-89 to Upslope WB D 35.7 WB D 49.5 
SR-20:  Upslope to Summit2 WB A 14.2 WB A 18.5 

SR-20:  Summit to Downslope WB C 48.8 WB D 63.0 
SR-20:  Downslope to I-15 WB C 40.9 WB C 55.2 
Notes:  
1. The analysis for the center of Hatch was done using HCS HIGHPLAN software due to the  
reduced highway speeds through town. 
2.  This segment of roadway was analyzed with a passing lane and as a Class II highway due to 
the low posted speed limit of 25 mph.    
 
Source: Fehr & Peers, 2008 

 
As shown in Table 16, all roadway segments operate at an LOS D or better. 

4.4. Future 2020 Background Conditions Summary 
Future 2020 background conditions at the study intersections continue to have low delays per vehicle and 
little to no congestion. Future 2020 conditions on the study roadways continue to have relatively low traffic 
volumes and traffic is expected to travel at free flow speeds.   
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Figure 11 Future 2020 Weekday Directional LOS 
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Figure 12 Future 2020 Weekend Directional LOS 
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5. Future 2020 Plus Trucks Conditions 

This section of the report describes the future 2020 plus trucks study area characteristics.  The purpose 
of the future 2020 plus trucks analysis is to evaluate the intersections and roadways during the peak 
travel periods of the day under future 2020 traffic and geometric conditions plus the additional coal trucks 
that are proposed with the project coal mine. Technical data supporting these findings are included in the 
appendix.  

5.1. Roadway Characteristics 
The study roadways for the future 2020 plus trucks conditions consists of the same geometry as the 
existing plus trucks conditions. 

5.2. Future 2020 Plus Trucks Traffic Conditions Results 
The future 2020 plus trucks conditions analysis was done using HCS software for the unsignalized 
intersections and Synchro 6.0 software was used for the signalized intersection.  HCS was also used for 
the roadway segment LOS analysis.  As a conservative measure seven trucks an hour was used in the 
analysis. 

5.2.1. Intersection Conditions 

Future plus trucks conditions MOEs are reported in LOS and delay.  Table 17 displays the future 2020 
plus trucks a.m. LOS and delay for the study intersections.  Figure 13 shows the a.m. and p.m. 
intersection volumes and LOS results. 
 

Table 17 
Future 2020 Plus Trucks a.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB B 10.0 A 3.4 
US-89 / SR-12 WB A 9.9 A 5.2 
US-89 / SR-143 (Main St.) SB A 9.3 A 8.6 
US-89 / SR-20 NB A 9.6 A 7.9 
I-15 SB Off-ramp / SR-56    C 20.2 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 
As shown in Table 17, all intersections operate at LOS C or better during the a.m. peak hour.  
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Figure 13 Future 2020 Plus Trucks a.m. & p.m. Traffic Conditions 
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Table 18 displays the future 2020 plus trucks p.m. LOS and delay for the study intersections. 
 

Table 18 
Future 2020 Plus Trucks p.m. Peak Hour LOS and Delay 

Intersection 
Worst Approach1 Overall Intersection2 

Approach LOS Delay LOS Delay 

US-89 / SR-14 EB B 10.8 A 2.4 
US-89 / SR-12 WB B 10.2 A 4.9 
US-89 / SR-143 (Main St.) SB B 10.8 B 10.0 
US-89 / SR-20 NB B 10.2 A 7.7 
I-15 SB Off-ramp / SR-56    B 19.4 
Notes:  
1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.  
2. This represents the overall intersection LOS and delay (seconds / vehicle). 
 
Source: Fehr & Peers, 2008 

 
As shown in Table 18, all intersections operate at LOS B or better during the p.m. peak hour.  

5.2.2. Directional Segment Conditions 

Future 2020 plus trucks conditions MOEs for the two-lane highway directional segment analysis are 
reported in LOS and Percent Time-Spent-Following.  Table 19 displays the existing plus trucks weekday 
and weekend LOS and Percent Time-Spent-Following for the study roadway segments. Figures 14 and 
15 show the results of the weekday and weekend directional segment LOS analysis. 
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Figure 14 Future 2020 Weekday Directional LOS 
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Figure 15 Future 2020 Weekend Directional LOS 
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Table 19 
Future 2020 Plus Trucks Directional Segment  

Peak Hour LOS and Percent Time-Spent-Following 

Intersection 

Weekday Weekend 

D
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D
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US-89:  Alton to SR-14 NB B 47.0 NB C 52.4 
US-89:  SR-14 to Hatch NB C 50.3 NB C 55.6 
US-89:  Center of Hatch1 NB C 96.0 NB C 99.0 
US-89:  Hatch to SR-12 NB B 48.7 NB B 49.8 
US-89:  SR-12 to Panguitch NB A 34.1 NB B 35.7 
US-89:  Panguitch to SR-20 NB A 33.8 NB B 41.0 
SR-20:  US-89 to Upslope WB D 36.8 WB D 50.9 
SR-20:  Upslope to Summit2 WB A 15.4 WB A 19.7 

SR-20:  Summit to Downslope WB C 50.3 WB D 65.8 
SR-20:  Downslope to I-15 WB C 42.5 WB C 56.6 
Notes:  
1. The analysis for the center of Hatch was done using HCS HIGHPLAN software due to the  
reduced highway speeds through town. 
2.  This segment of roadway was analyzed with a passing lane and as a Class II highway due to 
the low posted speed limit of 35 mph.   
 
Source: Fehr & Peers, 2008 

 
As shown in Table 19, all roadway segments operate at an LOS D or better. 
 

5.3. Future 2020 Plus Trucks Conditions Summary 
Future 2020 plus trucks conditions at the study intersections continue to have low delays per vehicle and 
little to no congestion. Future 2020 plus trucks conditions on the study roadways continue to have 
relatively low traffic volumes and traffic is expected to travel at free flow speeds.  Based upon the 
accident history, there are not a lot of accidents involving truck traffic. 
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6. Commonly Used Acronyms 

 

Table 20 
Commonly Used Acronyms 

Acronym Definition 

ADT Average Daily Traffic 
GPS Global Positioning System 

HCM 2000 Highway Capacity Manual 2000 
HCS Highway Capacity Software 
LOS Level of Service 
MOE Measures of Effectiveness 
MP Mile Post 

OSR Operational Safety Report 
UDOT Utah Department of Transportation 
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 56 SB Ramps AM

Site Code : 1
Start Date : 6/26/2007
Page No : 1

Tech: Judd
Intersection: I-15 SB Ramps / SR 56
City, State: Cedar City, Utah
Control: Signalized

Groups Printed- General Traffic - 3+ Axle Heavy Truck
1400 W

From North
SR 56 (200 N)

From East
SB I-15 Ramps

From South
SR 56 (200 N)

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 1 0 4 0 5 1 101 16 0 118 25 1 27 0 53 36 76 0 1 113 289
07:15 AM 0 2 1 0 3 2 76 12 2 92 24 1 28 0 53 23 89 0 1 113 261
07:30 AM 2 0 3 1 6 1 76 19 2 98 34 0 23 0 57 16 101 1 2 120 281
07:45 AM 0 0 4 0 4 3 91 38 4 136 66 0 24 0 90 27 127 1 2 157 387

Total 3 2 12 1 18 7 344 85 8 444 149 2 102 0 253 102 393 2 6 503 1218

08:00 AM 1 0 2 0 3 0 103 16 0 119 35 0 21 0 56 29 124 2 0 155 333
08:15 AM 0 0 1 0 1 2 94 17 3 116 27 0 12 0 39 32 111 0 0 143 299
08:30 AM 1 0 4 0 5 3 95 30 4 132 35 0 17 0 52 22 121 1 0 144 333
08:45 AM 1 1 5 0 7 2 106 21 0 129 38 1 16 0 55 33 170 0 1 204 395

Total 3 1 12 0 16 7 398 84 7 496 135 1 66 0 202 116 526 3 1 646 1360

Grand Total 6 3 24 1 34 14 742 169 15 940 284 3 168 0 455 218 919 5 7 1149 2578
Apprch % 17.6 8.8 70.6 2.9  1.5 78.9 18 1.6  62.4 0.7 36.9 0  19 80 0.4 0.6   

Total % 0.2 0.1 0.9 0 1.3 0.5 28.8 6.6 0.6 36.5 11 0.1 6.5 0 17.6 8.5 35.6 0.2 0.3 44.6
General Traffic 6 3 24 1 34 14 717 166 15 912 281 3 146 0 430 198 887 5 7 1097 2473
% General Traffic 100 100 100 100 100 100 96.6 98.2 100 97 98.9 100 86.9 0 94.5 90.8 96.5 100 100 95.5 95.9

3+ Axle Heavy Truck 0 0 0 0 0 0 25 3 0 28 3 0 22 0 25 20 32 0 0 52 105
% 3+ Axle Heavy Truck 0 0 0 0 0 0 3.4 1.8 0 3 1.1 0 13.1 0 5.5 9.2 3.5 0 0 4.5 4.1
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 56 SB Ramps AM

Site Code : 1
Start Date : 6/26/2007
Page No : 2

Tech: Judd
Intersection: I-15 SB Ramps / SR 56
City, State: Cedar City, Utah
Control: Signalized

1400 W
From North

SR 56 (200 N)
From East

SB I-15 Ramps
From South

SR 56 (200 N)
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 1 0 2 0 3 0 103 16 0 119 35 0 21 0 56 29 124 2 0 155 333
08:15 AM 0 0 1 0 1 2 94 17 3 116 27 0 12 0 39 32 111 0 0 143 299
08:30 AM 1 0 4 0 5 3 95 30 4 132 35 0 17 0 52 22 121 1 0 144 333
08:45 AM 1 1 5 0 7 2 106 21 0 129 38 1 16 0 55 33 170 0 1 204 395

Total Volume 3 1 12 0 16 7 398 84 7 496 135 1 66 0 202 116 526 3 1 646 1360
% App. Total 18.8 6.2 75 0  1.4 80.2 16.9 1.4  66.8 0.5 32.7 0  18 81.4 0.5 0.2   

PHF .750 .250 .600 .000 .571 .583 .939 .700 .438 .939 .888 .250 .786 .000 .902 .879 .774 .375 .250 .792 .861
General Traffic 3 1 12 0 16 7 384 83 7 481 133 1 54 0 188 102 507 3 1 613 1298
% General Traffic 100 100 100 0 100 100 96.5 98.8 100 97.0 98.5 100 81.8 0 93.1 87.9 96.4 100 100 94.9 95.4

3+ Axle Heavy Truck 0 0 0 0 0 0 14 1 0 15 2 0 12 0 14 14 19 0 0 33 62
% 3+ Axle Heavy Truck 0 0 0 0 0 0 3.5 1.2 0 3.0 1.5 0 18.2 0 6.9 12.1 3.6 0 0 5.1 4.6
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 56 SB Ramps PM

Site Code : 1
Start Date : 6/21/2007
Page No : 1

Tech: Judd
Intersection: I-15 SB Ramps / SR 56
City, State: Cedar City, Utah
Control: Signalized

Groups Printed- General Traffic - 3+ Axle Heavy Truck
1400 W

From North
SR 56 (200 N)

From East
SB I-15 Ramps

From South
SR 56 (200 N)

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 0 1 4 0 5 3 134 57 2 196 41 0 20 0 61 30 122 3 1 156 418
04:15 PM 0 1 0 0 1 3 150 28 2 183 47 2 20 0 69 40 132 1 2 175 428
04:30 PM 0 0 1 0 1 3 171 43 0 217 39 1 15 0 55 31 153 0 0 184 457
04:45 PM 0 0 3 0 3 2 168 45 1 216 42 1 24 0 67 47 155 0 1 203 489

Total 0 2 8 0 10 11 623 173 5 812 169 4 79 0 252 148 562 4 4 718 1792

05:00 PM 0 0 3 0 3 6 206 35 0 247 30 0 22 0 52 39 153 0 0 192 494
05:15 PM 1 1 2 0 4 3 193 40 0 236 34 1 17 0 52 38 146 0 4 188 480
05:30 PM 0 1 3 0 4 5 173 31 0 209 44 0 24 0 68 47 152 0 0 199 480
05:45 PM 0 0 5 0 5 5 160 38 1 204 57 0 25 0 82 35 151 0 0 186 477

Total 1 2 13 0 16 19 732 144 1 896 165 1 88 0 254 159 602 0 4 765 1931

Grand Total 1 4 21 0 26 30 1355 317 6 1708 334 5 167 0 506 307 1164 4 8 1483 3723
Apprch % 3.8 15.4 80.8 0  1.8 79.3 18.6 0.4  66 1 33 0  20.7 78.5 0.3 0.5   

Total % 0 0.1 0.6 0 0.7 0.8 36.4 8.5 0.2 45.9 9 0.1 4.5 0 13.6 8.2 31.3 0.1 0.2 39.8
General Traffic 1 4 21 0 26 30 1330 314 6 1680 330 5 145 0 480 292 1145 4 8 1449 3635
% General Traffic 100 100 100 0 100 100 98.2 99.1 100 98.4 98.8 100 86.8 0 94.9 95.1 98.4 100 100 97.7 97.6

3+ Axle Heavy Truck 0 0 0 0 0 0 25 3 0 28 4 0 22 0 26 15 19 0 0 34 88
% 3+ Axle Heavy Truck 0 0 0 0 0 0 1.8 0.9 0 1.6 1.2 0 13.2 0 5.1 4.9 1.6 0 0 2.3 2.4
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 56 SB Ramps PM

Site Code : 1
Start Date : 6/21/2007
Page No : 2

Tech: Judd
Intersection: I-15 SB Ramps / SR 56
City, State: Cedar City, Utah
Control: Signalized

1400 W
From North

SR 56 (200 N)
From East

SB I-15 Ramps
From South

SR 56 (200 N)
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 0 0 3 0 3 2 168 45 1 216 42 1 24 0 67 47 155 0 1 203 489
05:00 PM 0 0 3 0 3 6 206 35 0 247 30 0 22 0 52 39 153 0 0 192 494
05:15 PM 1 1 2 0 4 3 193 40 0 236 34 1 17 0 52 38 146 0 4 188 480
05:30 PM 0 1 3 0 4 5 173 31 0 209 44 0 24 0 68 47 152 0 0 199 480

Total Volume 1 2 11 0 14 16 740 151 1 908 150 2 87 0 239 171 606 0 5 782 1943
% App. Total 7.1 14.3 78.6 0  1.8 81.5 16.6 0.1  62.8 0.8 36.4 0  21.9 77.5 0 0.6   

PHF .250 .500 .917 .000 .875 .667 .898 .839 .250 .919 .852 .500 .906 .000 .879 .910 .977 .000 .313 .963 .983
General Traffic 1 2 11 0 14 16 727 148 1 892 149 2 80 0 231 163 599 0 5 767 1904
% General Traffic 100 100 100 0 100 100 98.2 98.0 100 98.2 99.3 100 92.0 0 96.7 95.3 98.8 0 100 98.1 98.0

3+ Axle Heavy Truck 0 0 0 0 0 0 13 3 0 16 1 0 7 0 8 8 7 0 0 15 39
% 3+ Axle Heavy Truck 0 0 0 0 0 0 1.8 2.0 0 1.8 0.7 0 8.0 0 3.3 4.7 1.2 0 0 1.9 2.0
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 12 AM

Site Code : 4
Start Date : 6/19/2007
Page No : 1

Tech: Larsen
Intersection: US 89 / SR 12
City, State: Panguitch, Utah
Control: Stop, Yield Signs

Groups Printed- General Traffic - 3+ Axle Heavy Truck
US 89

From North
SR 12

From East
US 89

From South
Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
07:00 AM 9 7 0 16 7 5 0 12 4 3 0 7 35
07:15 AM 8 4 0 12 5 7 0 12 1 6 0 7 31
07:30 AM 5 12 0 17 12 11 0 23 8 7 0 15 55
07:45 AM 11 11 0 22 13 7 0 20 6 4 0 10 52

Total 33 34 0 67 37 30 0 67 19 20 0 39 173

08:00 AM 4 9 0 13 8 5 0 13 8 4 0 12 38
08:15 AM 10 16 0 26 11 10 0 21 9 15 0 24 71
08:30 AM 14 11 0 25 8 15 0 23 10 16 0 26 74
08:45 AM 7 20 0 27 14 17 0 31 4 6 0 10 68

Total 35 56 0 91 41 47 0 88 31 41 0 72 251

Grand Total 68 90 0 158 78 77 0 155 50 61 0 111 424
Apprch % 43 57 0  50.3 49.7 0  45 55 0   

Total % 16 21.2 0 37.3 18.4 18.2 0 36.6 11.8 14.4 0 26.2
General Traffic 52 70 0 122 65 63 0 128 48 44 0 92 342

% General Traffic 76.5 77.8 0 77.2 83.3 81.8 0 82.6 96 72.1 0 82.9 80.7
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 23.5 22.2 0 22.8 16.7 18.2 0 17.4 4 27.9 0 17.1 19.3
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 12 AM

Site Code : 4
Start Date : 6/19/2007
Page No : 2

Tech: Larsen
Intersection: US 89 / SR 12
City, State: Panguitch, Utah
Control: Stop, Yield Signs

US 89
From North

SR 12
From East

US 89
From South

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 4 9 0 13 8 5 0 13 8 4 0 12 38
08:15 AM 10 16 0 26 11 10 0 21 9 15 0 24 71
08:30 AM 14 11 0 25 8 15 0 23 10 16 0 26 74
08:45 AM 7 20 0 27 14 17 0 31 4 6 0 10 68

Total Volume 35 56 0 91 41 47 0 88 31 41 0 72 251
% App. Total 38.5 61.5 0  46.6 53.4 0  43.1 56.9 0   

PHF .625 .700 .000 .843 .732 .691 .000 .710 .775 .641 .000 .692 .848
General Traffic 21 42 0 63 37 37 0 74 29 32 0 61 198

% General Traffic 60.0 75.0 0 69.2 90.2 78.7 0 84.1 93.5 78.0 0 84.7 78.9
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 40.0 25.0 0 30.8 9.8 21.3 0 15.9 6.5 22.0 0 15.3 21.1
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 12 PM

Site Code : 4
Start Date : 6/19/2007
Page No : 1

Tech: Larsen
Intersection: US 89 / SR 12
City, State: Panguitch, Utah
Control: Stop, Yield Signs

Groups Printed- General Traffic - 3+ Axle Heavy Truck
US 89

From North
SR 12

From East
US 89

From South
Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
04:00 PM 10 9 0 19 18 22 0 40 22 21 0 43 102
04:15 PM 16 13 0 29 26 21 0 47 24 22 0 46 122
04:30 PM 17 13 0 30 19 20 0 39 23 26 0 49 118
04:45 PM 12 10 0 22 17 15 0 32 13 28 0 41 95

Total 55 45 0 100 80 78 0 158 82 97 0 179 437

05:00 PM 14 10 0 24 8 18 0 26 27 14 0 41 91
05:15 PM 17 14 0 31 18 12 0 30 15 18 0 33 94
05:30 PM 14 16 0 30 16 19 0 35 15 22 0 37 102
05:45 PM 7 16 0 23 21 18 0 39 26 15 0 41 103

Total 52 56 0 108 63 67 0 130 83 69 0 152 390

Grand Total 107 101 0 208 143 145 0 288 165 166 0 331 827
Apprch % 51.4 48.6 0  49.7 50.3 0  49.8 50.2 0   

Total % 12.9 12.2 0 25.2 17.3 17.5 0 34.8 20 20.1 0 40
General Traffic 82 96 0 178 139 131 0 270 149 128 0 277 725

% General Traffic 76.6 95 0 85.6 97.2 90.3 0 93.8 90.3 77.1 0 83.7 87.7
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 23.4 5 0 14.4 2.8 9.7 0 6.2 9.7 22.9 0 16.3 12.3
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6/19/2007 04:00 PM
6/19/2007 05:45 PM
 
General Traffic
3+ Axle Heavy Truck

North



L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 12 PM

Site Code : 4
Start Date : 6/19/2007
Page No : 2

Tech: Larsen
Intersection: US 89 / SR 12
City, State: Panguitch, Utah
Control: Stop, Yield Signs

US 89
From North

SR 12
From East

US 89
From South

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 10 9 0 19 18 22 0 40 22 21 0 43 102
04:15 PM 16 13 0 29 26 21 0 47 24 22 0 46 122
04:30 PM 17 13 0 30 19 20 0 39 23 26 0 49 118
04:45 PM 12 10 0 22 17 15 0 32 13 28 0 41 95

Total Volume 55 45 0 100 80 78 0 158 82 97 0 179 437
% App. Total 55 45 0  50.6 49.4 0  45.8 54.2 0   

PHF .809 .865 .000 .833 .769 .886 .000 .840 .854 .866 .000 .913 .895
General Traffic 44 42 0 86 77 68 0 145 79 77 0 156 387

% General Traffic 80.0 93.3 0 86.0 96.3 87.2 0 91.8 96.3 79.4 0 87.2 88.6
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 20.0 6.7 0 14.0 3.8 12.8 0 8.2 3.7 20.6 0 12.8 11.4
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Peak Hour Begins at 04:00 PM
 
General Traffic
3+ Axle Heavy Truck
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 14 AM

Site Code : 5
Start Date : 6/19/2007
Page No : 1

Tech: Judd
Intersection: US 89 / SR 14
City, State: Alton, Utah
Control: Stop Sign

Groups Printed- General Vehicles - 3+ Axle Heavy Truck
US 89

From North
SR 14

From East
US 89

From South
SR 14

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 2 5 2 0 9 0 0 0 0 0 0 8 3 0 11 3 1 2 0 6 26
07:15 AM 1 8 0 0 9 3 1 0 0 4 0 9 8 0 17 7 0 8 0 15 45
07:30 AM 2 11 1 0 14 0 0 0 0 0 0 5 2 0 7 2 0 1 0 3 24
07:45 AM 10 10 0 0 20 0 0 0 0 0 0 16 7 0 23 4 1 6 0 11 54

Total 15 34 3 0 52 3 1 0 0 4 0 38 20 0 58 16 2 17 0 35 149

08:00 AM 5 11 0 0 16 0 0 0 0 0 0 14 11 0 25 3 1 4 0 8 49
08:15 AM 4 9 1 0 14 1 0 0 0 1 0 8 6 0 14 4 0 2 0 6 35
08:30 AM 5 14 1 0 20 1 0 0 0 1 1 16 5 0 22 10 1 5 0 16 59
08:45 AM 2 22 0 0 24 1 1 0 0 2 0 13 9 0 22 3 1 8 0 12 60

Total 16 56 2 0 74 3 1 0 0 4 1 51 31 0 83 20 3 19 0 42 203

Grand Total 31 90 5 0 126 6 2 0 0 8 1 89 51 0 141 36 5 36 0 77 352
Apprch % 24.6 71.4 4 0  75 25 0 0  0.7 63.1 36.2 0  46.8 6.5 46.8 0   

Total % 8.8 25.6 1.4 0 35.8 1.7 0.6 0 0 2.3 0.3 25.3 14.5 0 40.1 10.2 1.4 10.2 0 21.9
General Vehicles 30 73 5 0 108 3 2 0 0 5 1 72 50 0 123 34 5 33 0 72 308
% General Vehicles 96.8 81.1 100 0 85.7 50 100 0 0 62.5 100 80.9 98 0 87.2 94.4 100 91.7 0 93.5 87.5

3+ Axle Heavy Truck 1 17 0 0 18 3 0 0 0 3 0 17 1 0 18 2 0 3 0 5 44
% 3+ Axle Heavy Truck 3.2 18.9 0 0 14.3 50 0 0 0 37.5 0 19.1 2 0 12.8 5.6 0 8.3 0 6.5 12.5
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General Vehicles
3+ Axle Heavy Truck

North



L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 14 AM

Site Code : 5
Start Date : 6/19/2007
Page No : 2

Tech: Judd
Intersection: US 89 / SR 14
City, State: Alton, Utah
Control: Stop Sign

US 89
From North

SR 14
From East

US 89
From South

SR 14
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:30 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 10 10 0 0 20 0 0 0 0 0 0 16 7 0 23 4 1 6 0 11 54
08:00 AM 5 11 0 0 16 0 0 0 0 0 0 14 11 0 25 3 1 4 0 8 49
08:15 AM 4 9 1 0 14 1 0 0 0 1 0 8 6 0 14 4 0 2 0 6 35
08:30 AM 5 14 1 0 20 1 0 0 0 1 1 16 5 0 22 10 1 5 0 16 59

Total Volume 24 44 2 0 70 2 0 0 0 2 1 54 29 0 84 21 3 17 0 41 197
% App. Total 34.3 62.9 2.9 0  100 0 0 0  1.2 64.3 34.5 0  51.2 7.3 41.5 0   

PHF .600 .786 .500 .000 .875 .500 .000 .000 .000 .500 .250 .844 .659 .000 .840 .525 .750 .708 .000 .641 .835
General Vehicles 24 36 2 0 62 2 0 0 0 2 1 45 29 0 75 20 3 16 0 39 178
% General Vehicles 100 81.8 100 0 88.6 100 0 0 0 100 100 83.3 100 0 89.3 95.2 100 94.1 0 95.1 90.4

3+ Axle Heavy Truck 0 8 0 0 8 0 0 0 0 0 0 9 0 0 9 1 0 1 0 2 19
% 3+ Axle Heavy Truck 0 18.2 0 0 11.4 0 0 0 0 0 0 16.7 0 0 10.7 4.8 0 5.9 0 4.9 9.6
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Peak Hour Begins at 07:45 AM
 
General Vehicles
3+ Axle Heavy Truck
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 14 PM

Site Code : 5
Start Date : 6/19/2007
Page No : 1

Tech: Judd
Intersection: US 89 / SR 14
City, State: Alton, Utah
Control: Stop Sign

Groups Printed- General Vehicles - 3+ Axle Heavy Truck
US 89

From North
SR 14

From East
US 89

From South
SR 14

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 7 17 1 0 25 0 0 0 0 0 0 37 17 0 54 8 0 5 0 13 92
04:15 PM 8 21 1 0 30 0 0 0 0 0 0 34 4 0 38 4 0 6 0 10 78
04:30 PM 8 26 1 0 35 0 0 0 0 0 0 35 5 0 40 10 0 6 1 17 92
04:45 PM 4 25 1 0 30 0 0 0 0 0 0 23 7 0 30 6 1 6 0 13 73

Total 27 89 4 0 120 0 0 0 0 0 0 129 33 0 162 28 1 23 1 53 335

05:00 PM 9 23 0 0 32 0 1 0 0 1 0 21 6 0 27 9 0 5 0 14 74
05:15 PM 7 16 0 0 23 0 0 2 0 2 0 33 8 0 41 7 0 3 0 10 76
05:30 PM 8 24 0 0 32 0 0 0 0 0 0 40 7 0 47 4 0 6 0 10 89
05:45 PM 5 26 0 0 31 0 0 0 0 0 0 16 9 0 25 10 2 6 0 18 74

Total 29 89 0 0 118 0 1 2 0 3 0 110 30 0 140 30 2 20 0 52 313

Grand Total 56 178 4 0 238 0 1 2 0 3 0 239 63 0 302 58 3 43 1 105 648
Apprch % 23.5 74.8 1.7 0  0 33.3 66.7 0  0 79.1 20.9 0  55.2 2.9 41 1   

Total % 8.6 27.5 0.6 0 36.7 0 0.2 0.3 0 0.5 0 36.9 9.7 0 46.6 9 0.5 6.6 0.2 16.2
General Vehicles 56 153 2 0 211 0 1 2 0 3 0 208 60 0 268 55 3 40 1 99 581
% General Vehicles 100 86 50 0 88.7 0 100 100 0 100 0 87 95.2 0 88.7 94.8 100 93 100 94.3 89.7

3+ Axle Heavy Truck 0 25 2 0 27 0 0 0 0 0 0 31 3 0 34 3 0 3 0 6 67
% 3+ Axle Heavy Truck 0 14 50 0 11.3 0 0 0 0 0 0 13 4.8 0 11.3 5.2 0 7 0 5.7 10.3
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General Vehicles
3+ Axle Heavy Truck
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 14 PM

Site Code : 5
Start Date : 6/19/2007
Page No : 2

Tech: Judd
Intersection: US 89 / SR 14
City, State: Alton, Utah
Control: Stop Sign

US 89
From North

SR 14
From East

US 89
From South

SR 14
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 7 17 1 0 25 0 0 0 0 0 0 37 17 0 54 8 0 5 0 13 92
04:15 PM 8 21 1 0 30 0 0 0 0 0 0 34 4 0 38 4 0 6 0 10 78
04:30 PM 8 26 1 0 35 0 0 0 0 0 0 35 5 0 40 10 0 6 1 17 92
04:45 PM 4 25 1 0 30 0 0 0 0 0 0 23 7 0 30 6 1 6 0 13 73

Total Volume 27 89 4 0 120 0 0 0 0 0 0 129 33 0 162 28 1 23 1 53 335
% App. Total 22.5 74.2 3.3 0  0 0 0 0  0 79.6 20.4 0  52.8 1.9 43.4 1.9   

PHF .844 .856 1.000 .000 .857 .000 .000 .000 .000 .000 .000 .872 .485 .000 .750 .700 .250 .958 .250 .779 .910
General Vehicles 27 75 2 0 104 0 0 0 0 0 0 109 32 0 141 26 1 21 1 49 294
% General Vehicles 100 84.3 50.0 0 86.7 0 0 0 0 0 0 84.5 97.0 0 87.0 92.9 100 91.3 100 92.5 87.8

3+ Axle Heavy Truck 0 14 2 0 16 0 0 0 0 0 0 20 1 0 21 2 0 2 0 4 41
% 3+ Axle Heavy Truck 0 15.7 50.0 0 13.3 0 0 0 0 0 0 15.5 3.0 0 13.0 7.1 0 8.7 0 7.5 12.2
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Peak Hour Begins at 04:00 PM
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 20 AM

Site Code : 2
Start Date : 6/20/2007
Page No : 1

Tech: Judd
Intersection: US 89 / SR 20
City, State: Panguitch, Utah
Control: Stop Sign

Groups Printed- General Traffic - 3+ Axle Heavy Truck
US 89

From North
US 89

From South
SR 20

From West
Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
07:00 AM 3 1 0 4 5 3 0 8 4 1 0 5 17
07:15 AM 2 5 0 7 4 9 0 13 5 0 0 5 25
07:30 AM 6 5 0 11 6 8 0 14 2 2 0 4 29
07:45 AM 2 10 0 12 7 9 0 16 11 2 0 13 41

Total 13 21 0 34 22 29 0 51 22 5 0 27 112

08:00 AM 3 8 0 11 19 10 0 29 10 2 0 12 52
08:15 AM 1 4 0 5 10 15 0 25 13 4 0 17 47
08:30 AM 2 6 0 8 7 9 0 16 6 0 0 6 30
08:45 AM 0 7 0 7 8 13 0 21 15 1 0 16 44

Total 6 25 0 31 44 47 0 91 44 7 0 51 173

Grand Total 19 46 0 65 66 76 0 142 66 12 0 78 285
Apprch % 29.2 70.8 0  46.5 53.5 0  84.6 15.4 0   

Total % 6.7 16.1 0 22.8 23.2 26.7 0 49.8 23.2 4.2 0 27.4
General Traffic 16 39 0 55 52 63 0 115 53 11 0 64 234

% General Traffic 84.2 84.8 0 84.6 78.8 82.9 0 81 80.3 91.7 0 82.1 82.1
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 15.8 15.2 0 15.4 21.2 17.1 0 19 19.7 8.3 0 17.9 17.9
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General Traffic
3+ Axle Heavy Truck
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 20 AM

Site Code : 2
Start Date : 6/20/2007
Page No : 2

Tech: Judd
Intersection: US 89 / SR 20
City, State: Panguitch, Utah
Control: Stop Sign

US 89
From North

US 89
From South

SR 20
From West

Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 3 8 0 11 19 10 0 29 10 2 0 12 52
08:15 AM 1 4 0 5 10 15 0 25 13 4 0 17 47
08:30 AM 2 6 0 8 7 9 0 16 6 0 0 6 30
08:45 AM 0 7 0 7 8 13 0 21 15 1 0 16 44

Total Volume 6 25 0 31 44 47 0 91 44 7 0 51 173
% App. Total 19.4 80.6 0  48.4 51.6 0  86.3 13.7 0   

PHF .500 .781 .000 .705 .579 .783 .000 .784 .733 .438 .000 .750 .832
General Traffic 3 19 0 22 34 38 0 72 36 7 0 43 137

% General Traffic 50.0 76.0 0 71.0 77.3 80.9 0 79.1 81.8 100 0 84.3 79.2
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 50.0 24.0 0 29.0 22.7 19.1 0 20.9 18.2 0 0 15.7 20.8
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Peak Hour Begins at 08:00 AM
 
General Traffic
3+ Axle Heavy Truck
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 20 PM

Site Code : 2
Start Date : 6/20/2007
Page No : 1

Tech: Judd
Intersection: US 89 / SR 20
City, State: Panguitch, Utah
Control: Stop Sign

Groups Printed- General Traffic - 3+ Axle Heavy Truck
US 89

From North
US 89

From South
SR 20

From West
Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
04:00 PM 2 18 0 20 14 26 0 40 15 9 0 24 84
04:15 PM 6 10 0 16 15 24 0 39 23 2 0 25 80
04:30 PM 0 14 0 14 16 22 0 38 19 7 0 26 78
04:45 PM 1 15 0 16 17 25 0 42 16 5 0 21 79

Total 9 57 0 66 62 97 0 159 73 23 0 96 321

05:00 PM 4 8 0 12 20 26 0 46 22 2 0 24 82
05:15 PM 3 8 0 11 26 15 0 41 20 5 0 25 77
05:30 PM 5 15 0 20 11 15 0 26 18 5 0 23 69
05:45 PM 3 13 0 16 15 16 0 31 15 3 0 18 65

Total 15 44 0 59 72 72 0 144 75 15 0 90 293

Grand Total 24 101 0 125 134 169 0 303 148 38 0 186 614
Apprch % 19.2 80.8 0  44.2 55.8 0  79.6 20.4 0   

Total % 3.9 16.4 0 20.4 21.8 27.5 0 49.3 24.1 6.2 0 30.3
General Traffic 23 89 0 112 118 151 0 269 128 38 0 166 547

% General Traffic 95.8 88.1 0 89.6 88.1 89.3 0 88.8 86.5 100 0 89.2 89.1
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 4.2 11.9 0 10.4 11.9 10.7 0 11.2 13.5 0 0 10.8 10.9
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 20 PM

Site Code : 2
Start Date : 6/20/2007
Page No : 2

Tech: Judd
Intersection: US 89 / SR 20
City, State: Panguitch, Utah
Control: Stop Sign

US 89
From North

US 89
From South

SR 20
From West

Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 2 18 0 20 14 26 0 40 15 9 0 24 84
04:15 PM 6 10 0 16 15 24 0 39 23 2 0 25 80
04:30 PM 0 14 0 14 16 22 0 38 19 7 0 26 78
04:45 PM 1 15 0 16 17 25 0 42 16 5 0 21 79

Total Volume 9 57 0 66 62 97 0 159 73 23 0 96 321
% App. Total 13.6 86.4 0  39 61 0  76 24 0   

PHF .375 .792 .000 .825 .912 .933 .000 .946 .793 .639 .000 .923 .955
General Traffic 9 48 0 57 54 84 0 138 63 23 0 86 281

% General Traffic 100 84.2 0 86.4 87.1 86.6 0 86.8 86.3 100 0 89.6 87.5
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 0 15.8 0 13.6 12.9 13.4 0 13.2 13.7 0 0 10.4 12.5
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Peak Hour Begins at 04:00 PM
 
General Traffic
3+ Axle Heavy Truck
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North



L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 Main AM

Site Code : 3
Start Date : 6/20/2007
Page No : 1

Tech: Larsen
Intersection: US 89 / Main / Center
City, State: Panguitch, Utah
Control: 4 Way Stop

Groups Printed- General Traffic - 3+ Axle Heavy Truck
US 89 Main
From North

US 89 Center Street
From East

SR 143
From South

Center Street
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 1 4 12 1 18 19 6 1 1 27 6 4 3 0 13 3 4 1 0 8 66
07:15 AM 3 4 16 0 23 12 3 3 0 18 7 7 0 1 15 1 9 2 0 12 68
07:30 AM 1 9 21 0 31 24 2 1 0 27 4 4 1 0 9 1 5 3 0 9 76
07:45 AM 3 6 18 0 27 27 1 9 1 38 4 15 0 0 19 4 4 3 0 11 95

Total 8 23 67 1 99 82 12 14 2 110 21 30 4 1 56 9 22 9 0 40 305

08:00 AM 1 9 25 0 35 30 4 8 0 42 21 10 3 0 34 2 6 2 0 10 121
08:15 AM 2 7 22 0 31 20 5 5 0 30 6 8 2 0 16 1 11 3 0 15 92
08:30 AM 6 10 26 0 42 22 4 6 0 32 14 17 0 0 31 0 6 0 0 6 111
08:45 AM 4 5 21 0 30 19 3 5 0 27 13 17 2 0 32 1 6 4 0 11 100

Total 13 31 94 0 138 91 16 24 0 131 54 52 7 0 113 4 29 9 0 42 424

Grand Total 21 54 161 1 237 173 28 38 2 241 75 82 11 1 169 13 51 18 0 82 729
Apprch % 8.9 22.8 67.9 0.4  71.8 11.6 15.8 0.8  44.4 48.5 6.5 0.6  15.9 62.2 22 0   

Total % 2.9 7.4 22.1 0.1 32.5 23.7 3.8 5.2 0.3 33.1 10.3 11.2 1.5 0.1 23.2 1.8 7 2.5 0 11.2
General Traffic 21 53 135 1 210 148 27 38 1 214 75 78 10 1 164 13 51 18 0 82 670
% General Traffic 100 98.1 83.9 100 88.6 85.5 96.4 100 50 88.8 100 95.1 90.9 100 97 100 100 100 0 100 91.9

3+ Axle Heavy Truck 0 1 26 0 27 25 1 0 1 27 0 4 1 0 5 0 0 0 0 0 59
% 3+ Axle Heavy Truck 0 1.9 16.1 0 11.4 14.5 3.6 0 50 11.2 0 4.9 9.1 0 3 0 0 0 0 0 8.1
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 Main AM

Site Code : 3
Start Date : 6/20/2007
Page No : 2

Tech: Larsen
Intersection: US 89 / Main / Center
City, State: Panguitch, Utah
Control: 4 Way Stop

US 89 Main
From North

US 89 Center Street
From East

SR 143
From South

Center Street
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 1 9 25 0 35 30 4 8 0 42 21 10 3 0 34 2 6 2 0 10 121
08:15 AM 2 7 22 0 31 20 5 5 0 30 6 8 2 0 16 1 11 3 0 15 92
08:30 AM 6 10 26 0 42 22 4 6 0 32 14 17 0 0 31 0 6 0 0 6 111
08:45 AM 4 5 21 0 30 19 3 5 0 27 13 17 2 0 32 1 6 4 0 11 100

Total Volume 13 31 94 0 138 91 16 24 0 131 54 52 7 0 113 4 29 9 0 42 424
% App. Total 9.4 22.5 68.1 0  69.5 12.2 18.3 0  47.8 46 6.2 0  9.5 69 21.4 0   

PHF .542 .775 .904 .000 .821 .758 .800 .750 .000 .780 .643 .765 .583 .000 .831 .500 .659 .563 .000 .700 .876
General Traffic 13 31 77 0 121 78 15 24 0 117 54 49 7 0 110 4 29 9 0 42 390
% General Traffic 100 100 81.9 0 87.7 85.7 93.8 100 0 89.3 100 94.2 100 0 97.3 100 100 100 0 100 92.0

3+ Axle Heavy Truck 0 0 17 0 17 13 1 0 0 14 0 3 0 0 3 0 0 0 0 0 34
% 3+ Axle Heavy Truck 0 0 18.1 0 12.3 14.3 6.3 0 0 10.7 0 5.8 0 0 2.7 0 0 0 0 0 8.0
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Peak Hour Begins at 08:00 AM
 
General Traffic
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 Main PM

Site Code : 3
Start Date : 6/20/2007
Page No : 1

Tech: Larsen
Intersection: US 89 / Main / Center
City, State: Panguitch, Utah
Control: 4 Way Stop

Groups Printed- General Traffic - 3+ Axle Heavy Truck
US 89 Main
From North

US 89 Center Street
From East

SR 143
From South

Center Street
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 8 16 28 0 52 31 9 11 0 51 11 16 3 0 30 3 5 5 0 13 146
04:15 PM 10 11 33 0 54 45 13 12 0 70 6 23 2 0 31 4 7 1 0 12 167
04:30 PM 10 10 41 0 61 38 8 8 0 54 7 18 1 0 26 2 8 5 0 15 156
04:45 PM 7 13 44 0 64 46 10 15 0 71 6 17 2 0 25 2 15 8 0 25 185

Total 35 50 146 0 231 160 40 46 0 246 30 74 8 0 112 11 35 19 0 65 654

05:00 PM 11 22 30 0 63 63 18 20 0 101 8 13 5 0 26 5 16 8 0 29 219
05:15 PM 7 20 30 0 57 36 8 10 0 54 12 17 2 4 35 4 13 3 0 20 166
05:30 PM 13 17 31 0 61 45 11 3 0 59 9 14 3 0 26 4 7 3 0 14 160
05:45 PM 9 15 32 0 56 35 14 9 0 58 7 9 3 0 19 4 10 4 0 18 151

Total 40 74 123 0 237 179 51 42 0 272 36 53 13 4 106 17 46 18 0 81 696

Grand Total 75 124 269 0 468 339 91 88 0 518 66 127 21 4 218 28 81 37 0 146 1350
Apprch % 16 26.5 57.5 0  65.4 17.6 17 0  30.3 58.3 9.6 1.8  19.2 55.5 25.3 0   

Total % 5.6 9.2 19.9 0 34.7 25.1 6.7 6.5 0 38.4 4.9 9.4 1.6 0.3 16.1 2.1 6 2.7 0 10.8
General Traffic 72 119 235 0 426 299 89 87 0 475 64 120 20 4 208 27 78 36 0 141 1250
% General Traffic 96 96 87.4 0 91 88.2 97.8 98.9 0 91.7 97 94.5 95.2 100 95.4 96.4 96.3 97.3 0 96.6 92.6

3+ Axle Heavy Truck 3 5 34 0 42 40 2 1 0 43 2 7 1 0 10 1 3 1 0 5 100
% 3+ Axle Heavy Truck 4 4 12.6 0 9 11.8 2.2 1.1 0 8.3 3 5.5 4.8 0 4.6 3.6 3.7 2.7 0 3.4 7.4
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L2 Data Collection
1770 State Street #204

Boise, Idaho
(208) 860-7554 File Name : 89 Main PM

Site Code : 3
Start Date : 6/20/2007
Page No : 2

Tech: Larsen
Intersection: US 89 / Main / Center
City, State: Panguitch, Utah
Control: 4 Way Stop

US 89 Main
From North

US 89 Center Street
From East

SR 143
From South

Center Street
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 7 13 44 0 64 46 10 15 0 71 6 17 2 0 25 2 15 8 0 25 185
05:00 PM 11 22 30 0 63 63 18 20 0 101 8 13 5 0 26 5 16 8 0 29 219
05:15 PM 7 20 30 0 57 36 8 10 0 54 12 17 2 4 35 4 13 3 0 20 166
05:30 PM 13 17 31 0 61 45 11 3 0 59 9 14 3 0 26 4 7 3 0 14 160

Total Volume 38 72 135 0 245 190 47 48 0 285 35 61 12 4 112 15 51 22 0 88 730
% App. Total 15.5 29.4 55.1 0  66.7 16.5 16.8 0  31.2 54.5 10.7 3.6  17 58 25 0   

PHF .731 .818 .767 .000 .957 .754 .653 .600 .000 .705 .729 .897 .600 .250 .800 .750 .797 .688 .000 .759 .833
General Traffic 38 69 117 0 224 164 45 47 0 256 33 58 11 4 106 14 49 21 0 84 670
% General Traffic 100 95.8 86.7 0 91.4 86.3 95.7 97.9 0 89.8 94.3 95.1 91.7 100 94.6 93.3 96.1 95.5 0 95.5 91.8

3+ Axle Heavy Truck 0 3 18 0 21 26 2 1 0 29 2 3 1 0 6 1 2 1 0 4 60
% 3+ Axle Heavy Truck 0 4.2 13.3 0 8.6 13.7 4.3 2.1 0 10.2 5.7 4.9 8.3 0 5.4 6.7 3.9 4.5 0 4.5 8.2
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Peak Hour Begins at 04:45 PM
 
General Traffic
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho
(208) 860-7554 File Name : I 15 SR 20 AM NB

Site Code : 00000000
Start Date : 6/21/2007
Page No : 1

Tech: Judd
Intersection: I-15 NB Ramps / SR 20
City, State: Iron County, Utah
Control: Stop Sign

Groups Printed- General Vehicles - 3+ Axle Heavy Truck
I-15 NB On Ramp

From North
SR 20

From East
I-15 NB Off Ramp

From South
To SB I-15
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 0 0 0 0 2 1 0 0 3 6 1 0 0 7 0 7 0 0 7 17
07:15 AM 0 0 0 0 0 4 5 0 0 9 8 0 0 0 8 0 7 0 0 7 24
07:30 AM 0 0 0 0 0 6 5 0 0 11 3 0 0 0 3 0 5 0 0 5 19
07:45 AM 0 0 0 0 0 5 2 0 0 7 6 0 0 0 6 0 4 0 0 4 17

Total 0 0 0 0 0 17 13 0 0 30 23 1 0 0 24 0 23 0 0 23 77

08:00 AM 0 0 0 0 0 1 7 0 0 8 8 0 0 0 8 0 9 1 0 10 26
08:15 AM 0 0 0 0 0 5 4 0 0 9 9 0 0 0 9 0 6 0 0 6 24
08:30 AM 0 0 0 0 0 9 6 0 0 15 7 1 0 0 8 0 15 0 0 15 38
08:45 AM 0 0 0 0 0 8 5 0 0 13 4 0 0 0 4 0 11 0 0 11 28

Total 0 0 0 0 0 23 22 0 0 45 28 1 0 0 29 0 41 1 0 42 116

Grand Total 0 0 0 0 0 40 35 0 0 75 51 2 0 0 53 0 64 1 0 65 193
Apprch % 0 0 0 0  53.3 46.7 0 0  96.2 3.8 0 0  0 98.5 1.5 0   

Total % 0 0 0 0 0 20.7 18.1 0 0 38.9 26.4 1 0 0 27.5 0 33.2 0.5 0 33.7
General Vehicles

% General Vehicles 0 0 0 0 0 77.5 91.4 0 0 84 94.1 50 0 0 92.5 0 71.9 100 0 72.3 82.4
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 0 0 0 0 0 22.5 8.6 0 0 16 5.9 50 0 0 7.5 0 28.1 0 0 27.7 17.6
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho
(208) 860-7554 File Name : I 15 SR 20 AM NB

Site Code : 00000000
Start Date : 6/21/2007
Page No : 2

Tech: Judd
Intersection: I-15 NB Ramps / SR 20
City, State: Iron County, Utah
Control: Stop Sign

I-15 NB On Ramp
From North

SR 20
From East

I-15 NB Off Ramp
From South

To SB I-15
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 0 0 0 0 1 7 0 0 8 8 0 0 0 8 0 9 1 0 10 26
08:15 AM 0 0 0 0 0 5 4 0 0 9 9 0 0 0 9 0 6 0 0 6 24
08:30 AM 0 0 0 0 0 9 6 0 0 15 7 1 0 0 8 0 15 0 0 15 38
08:45 AM 0 0 0 0 0 8 5 0 0 13 4 0 0 0 4 0 11 0 0 11 28
Total Volume 0 0 0 0 0 23 22 0 0 45 28 1 0 0 29 0 41 1 0 42 116
% App. Total 0 0 0 0  51.1 48.9 0 0  96.6 3.4 0 0  0 97.6 2.4 0   

PHF .000 .000 .000 .000 .000 .639 .786 .000 .000 .750 .778 .250 .000 .000 .806 .000 .683 .250 .000 .700 .763
General Vehicles

% General Vehicles 0 0 0 0 0 82.6 100 0 0 91.1 96.4 100 0 0 96.6 0 73.2 100 0 73.8 86.2
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 0 0 0 0 0 17.4 0 0 0 8.9 3.6 0 0 0 3.4 0 26.8 0 0 26.2 13.8
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Peak Hour Begins at 08:00 AM
 
General Vehicles
3+ Axle Heavy Truck

Peak Hour Data
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho
(208) 860-7554 File Name : I 15 SR 20 AM SB

Site Code : 00000000
Start Date : 6/21/2007
Page No : 1

Tech: Judd
Intersection: I-15 SB Ramps / SR 20
City, State: Iron County, Utah
Control: Stop Sign

Groups Printed- General Traffic - 3+ Axle Heavy Truck
I-15 SB Off Ramp

From North
SR 20

From East
I-15 SB On Ramp

From South
To W. Frontage Rd

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 0 6 0 6 0 0 1 0 1 0 0 0 0 0 0 1 3 0 4 11
07:15 AM 0 0 7 0 7 0 0 5 0 5 0 0 0 0 0 0 0 0 0 0 12
07:30 AM 0 0 5 0 5 0 0 5 0 5 0 0 0 0 0 0 0 0 0 0 10
07:45 AM 0 0 4 0 4 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 6

Total 0 0 22 0 22 0 0 13 0 13 0 0 0 0 0 0 1 3 0 4 39

08:00 AM 0 1 9 0 10 0 0 7 0 7 0 0 0 0 0 0 1 0 0 1 18
08:15 AM 0 0 6 0 6 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 10
08:30 AM 1 1 15 0 17 0 0 6 0 6 0 0 0 0 0 0 0 0 0 0 23
08:45 AM 1 0 11 0 12 0 0 5 0 5 0 0 0 0 0 0 0 0 0 0 17

Total 2 2 41 0 45 0 0 22 0 22 0 0 0 0 0 0 1 0 0 1 68

Grand Total 2 2 63 0 67 0 0 35 0 35 0 0 0 0 0 0 2 3 0 5 107
Apprch % 3 3 94 0  0 0 100 0  0 0 0 0  0 40 60 0   

Total % 1.9 1.9 58.9 0 62.6 0 0 32.7 0 32.7 0 0 0 0 0 0 1.9 2.8 0 4.7
General Traffic

% General Traffic 100 100 71.4 0 73.1 0 0 91.4 0 91.4 0 0 0 0 0 0 100 100 0 100 80.4
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 0 0 28.6 0 26.9 0 0 8.6 0 8.6 0 0 0 0 0 0 0 0 0 0 19.6
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho
(208) 860-7554 File Name : I 15 SR 20 AM SB

Site Code : 00000000
Start Date : 6/21/2007
Page No : 2

Tech: Judd
Intersection: I-15 SB Ramps / SR 20
City, State: Iron County, Utah
Control: Stop Sign

I-15 SB Off Ramp
From North

SR 20
From East

I-15 SB On Ramp
From South

To W. Frontage Rd
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 1 9 0 10 0 0 7 0 7 0 0 0 0 0 0 1 0 0 1 18
08:15 AM 0 0 6 0 6 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 10
08:30 AM 1 1 15 0 17 0 0 6 0 6 0 0 0 0 0 0 0 0 0 0 23
08:45 AM 1 0 11 0 12 0 0 5 0 5 0 0 0 0 0 0 0 0 0 0 17
Total Volume 2 2 41 0 45 0 0 22 0 22 0 0 0 0 0 0 1 0 0 1 68
% App. Total 4.4 4.4 91.1 0  0 0 100 0  0 0 0 0  0 100 0 0   

PHF .500 .500 .683 .000 .662 .000 .000 .786 .000 .786 .000 .000 .000 .000 .000 .000 .250 .000 .000 .250 .739
General Traffic

% General Traffic 100 100 73.2 0 75.6 0 0 100 0 100 0 0 0 0 0 0 100 0 0 100 83.8
3+ Axle Heavy Truck

% 3+ Axle Heavy Truck 0 0 26.8 0 24.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.2
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L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 1

Start 19-Jun-07         Total
Time Tue WB EB        

12:00 AM 2 3 5
12:15 4 6 10
12:30 0 4 4
12:45 0 3 3
01:00 2 0 2
01:15 3 1 4
01:30 1 1 2
01:45 2 1 3
02:00 0 3 3
02:15 1 1 2
02:30 0 0 0
02:45 1 1 2
03:00 1 0 1
03:15 1 0 1
03:30 2 2 4
03:45 1 0 1
04:00 3 3 6
04:15 1 1 2
04:30 1 0 1
04:45 3 2 5
05:00 2 2 4
05:15 0 0 0
05:30 1 2 3
05:45 1 5 6
06:00 6 6 12
06:15 5 2 7
06:30 6 10 16
06:45 5 6 11
07:00 4 4 8
07:15 12 6 18
07:30 6 5 11
07:45 7 14 21
08:00 12 13 25
08:15 6 8 14
08:30 8 12 20
08:45 14 12 26
09:00 16 12 28
09:15 16 9 25
09:30 18 10 28
09:45 14 13 27
10:00 15 14 29
10:15 16 28 44

10:30 25 15 40

10:45 11 29 40

11:00 21 22 43

11:15 13 25 38
11:30 12 23 35
11:45 15 14 29
Total  316 353       669

Percent  47.2% 52.8%        
Peak  10:15 10:45       10:15

Vol.  73 99       167
P.H.F.  0.730 0.853       0.949



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 2

Start 19-Jun-07         Total
Time Tue WB EB        

12:00 PM 13 30 43
12:15 20 14 34
12:30 19 22 41
12:45 23 14 37
01:00 23 19 42
01:15 17 19 36
01:30 22 24 46
01:45 22 18 40
02:00 16 25 41
02:15 19 17 36
02:30 20 13 33
02:45 18 15 33
03:00 21 18 39

03:15 17 25 42

03:30 22 16 38

03:45 35 15 50

04:00 17 12 29
04:15 19 16 35
04:30 16 11 27
04:45 18 18 36
05:00 14 21 35
05:15 17 12 29
05:30 12 15 27
05:45 21 19 40
06:00 14 19 33
06:15 19 13 32
06:30 16 14 30
06:45 16 20 36
07:00 15 15 30
07:15 9 13 22
07:30 12 10 22
07:45 8 9 17
08:00 12 10 22
08:15 10 11 21
08:30 5 7 12
08:45 12 8 20
09:00 1 7 8
09:15 12 11 23
09:30 8 8 16
09:45 4 7 11
10:00 1 11 12
10:15 3 6 9
10:30 7 5 12
10:45 7 5 12
11:00 3 5 8
11:15 4 5 9
11:30 9 11 20
11:45 4 6 10
Total  672 664       1336

Percent  50.3% 49.7%        
Peak  15:00 13:15       15:00

Vol.  95 86       169
P.H.F.  0.679 0.717       0.845



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 3

Start 20-Jun-07         Total
Time Wed WB EB        

12:00 AM 2 3 5
12:15 1 2 3
12:30 1 0 1
12:45 2 6 8
01:00 2 1 3
01:15 0 1 1
01:30 0 0 0
01:45 1 0 1
02:00 0 2 2
02:15 4 1 5
02:30 3 1 4
02:45 1 2 3
03:00 3 2 5
03:15 1 1 2
03:30 0 2 2
03:45 3 2 5
04:00 1 2 3
04:15 1 0 1
04:30 2 1 3
04:45 2 1 3
05:00 3 2 5
05:15 2 2 4
05:30 1 0 1
05:45 2 4 6
06:00 3 4 7
06:15 5 5 10
06:30 7 6 13
06:45 2 8 10
07:00 5 7 12
07:15 6 3 9
07:30 11 14 25
07:45 12 8 20
08:00 12 15 27
08:15 11 8 19
08:30 18 13 31
08:45 12 10 22
09:00 12 18 30
09:15 12 28 40

09:30 22 13 35

09:45 23 18 41

10:00 19 15 34

10:15 18 19 37
10:30 18 17 35
10:45 11 17 28
11:00 14 17 31
11:15 18 17 35
11:30 19 20 39
11:45 13 15 28
Total  341 353       694

Percent  49.1% 50.9%        
Peak  09:30 09:00       09:15

Vol.  82 77       150
P.H.F.  0.891 0.688       0.915



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 4

Start 20-Jun-07         Total
Time Wed WB EB        

12:00 PM 10 20 30
12:15 19 12 31
12:30 24 16 40
12:45 18 18 36
01:00 19 18 37
01:15 18 26 44
01:30 12 14 26
01:45 17 20 37
02:00 30 16 46
02:15 23 21 44
02:30 19 16 35
02:45 21 23 44
03:00 19 14 33
03:15 22 27 49
03:30 23 18 41
03:45 22 24 46
04:00 26 25 51
04:15 24 27 51

04:30 32 18 50

04:45 19 26 45

05:00 28 27 55

05:15 22 19 41
05:30 22 21 43
05:45 12 22 34
06:00 17 9 26
06:15 28 26 54
06:30 20 29 49
06:45 11 16 27
07:00 17 21 38
07:15 14 21 35
07:30 9 18 27
07:45 17 14 31
08:00 10 12 22
08:15 14 12 26
08:30 11 18 29
08:45 11 6 17
09:00 10 15 25
09:15 9 12 21
09:30 10 12 22
09:45 4 16 20
10:00 5 7 12
10:15 7 5 12
10:30 10 9 19
10:45 7 8 15
11:00 4 8 12
11:15 7 6 13
11:30 3 4 7
11:45 2 2 4
Total  758 794       1552

Percent  48.8% 51.2%        
Peak  15:45 16:15       16:15

Vol.  104 98       201
P.H.F.  0.813 0.845       0.914



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 5

Start 21-Jun-07         Total
Time Thu WB EB        

12:00 AM 4 1 5
12:15 1 4 5
12:30 4 1 5
12:45 2 0 2
01:00 0 0 0
01:15 0 4 4
01:30 0 0 0
01:45 4 0 4
02:00 1 3 4
02:15 1 3 4
02:30 0 1 1
02:45 2 3 5
03:00 2 1 3
03:15 2 3 5
03:30 1 0 1
03:45 3 1 4
04:00 5 1 6
04:15 1 7 8
04:30 1 0 1
04:45 1 0 1
05:00 4 2 6
05:15 1 1 2
05:30 2 2 4
05:45 1 1 2
06:00 3 5 8
06:15 2 2 4
06:30 9 7 16
06:45 3 5 8
07:00 2 11 13
07:15 10 14 24
07:30 9 10 19
07:45 7 9 16
08:00 8 12 20
08:15 17 23 40
08:30 10 18 28
08:45 10 14 24
09:00 11 20 31
09:15 17 20 37
09:30 11 21 32
09:45 14 17 31
10:00 11 20 31
10:15 15 18 33
10:30 26 32 58

10:45 17 28 45

11:00 18 31 49

11:15 13 25 38

11:30 18 24 42
11:45 20 24 44
Total  324 449       773

Percent  41.9% 58.1%        
Peak  10:15 10:30       10:30

Vol.  76 116       190
P.H.F.  0.731 0.906       0.819



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 6

Start 21-Jun-07         Total
Time Thu WB EB        

12:00 PM 21 30 51
12:15 8 18 26
12:30 34 32 66
12:45 26 24 50
01:00 23 12 35
01:15 12 26 38
01:30 24 36 60
01:45 19 28 47
02:00 13 28 41

02:15 22 35 57

02:30 27 31 58

02:45 30 30 60

03:00 12 27 39
03:15 19 31 50
03:30 12 23 35
03:45 29 25 54
04:00 20 20 40
04:15 21 31 52
04:30 14 20 34
04:45 27 25 52
05:00 17 31 48
05:15 22 29 51
05:30 33 30 63
05:45 26 24 50
06:00 22 22 44
06:15 22 23 45
06:30 27 23 50
06:45 16 16 32
07:00 21 32 53
07:15 16 17 33
07:30 14 20 34
07:45 17 9 26
08:00 11 13 24
08:15 15 8 23
08:30 13 21 34
08:45 11 15 26
09:00 7 12 19
09:15 8 5 13
09:30 8 16 24
09:45 14 17 31
10:00 11 13 24
10:15 6 13 19
10:30 11 7 18
10:45 8 18 26
11:00 5 13 18
11:15 8 7 15
11:30 4 4 8
11:45 7 7 14
Total  813 997       1810

Percent  44.9% 55.1%        
Peak  17:15 13:30       14:00

Vol.  103 127       216
P.H.F.  0.757 0.882       0.818



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 7

Start 22-Jun-07         Total
Time Fri WB EB        

12:00 AM 3 4 7
12:15 5 7 12
12:30 4 4 8
12:45 7 1 8
01:00 2 4 6
01:15 3 6 9
01:30 5 3 8
01:45 5 3 8
02:00 1 2 3
02:15 1 3 4
02:30 3 2 5
02:45 3 1 4
03:00 4 0 4
03:15 2 3 5
03:30 2 0 2
03:45 4 1 5
04:00 1 0 1
04:15 2 0 2
04:30 2 2 4
04:45 0 2 2
05:00 2 2 4
05:15 0 3 3
05:30 3 5 8
05:45 3 3 6
06:00 3 6 9
06:15 6 7 13
06:30 2 5 7
06:45 7 11 18
07:00 5 3 8
07:15 9 12 21
07:30 11 16 27
07:45 18 16 34
08:00 6 13 19
08:15 13 10 23
08:30 17 17 34
08:45 12 17 29
09:00 8 16 24
09:15 8 18 26
09:30 16 23 39
09:45 17 14 31
10:00 21 16 37
10:15 22 23 45

10:30 14 28 42

10:45 18 16 34

11:00 16 22 38

11:15 18 22 40
11:30 14 21 35
11:45 14 30 44
Total  362 443       805

Percent  45.0% 55.0%        
Peak  09:30 11:00       10:15

Vol.  76 95       159
P.H.F.  0.864 0.792       0.883



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 8

Start 22-Jun-07         Total
Time Fri WB EB        

12:00 PM 19 22 41
12:15 19 30 49
12:30 25 34 59
12:45 16 27 43
01:00 28 33 61
01:15 37 31 68
01:30 18 31 49
01:45 20 23 43
02:00 25 29 54
02:15 27 27 54
02:30 21 39 60
02:45 17 31 48
03:00 22 28 50
03:15 23 22 45
03:30 28 38 66

03:45 30 33 63

04:00 35 41 76

04:15 25 37 62

04:30 19 25 44
04:45 23 24 47
05:00 30 30 60
05:15 27 36 63
05:30 23 31 54
05:45 23 37 60
06:00 25 29 54
06:15 22 44 66
06:30 19 30 49
06:45 10 25 35
07:00 18 24 42
07:15 15 27 42
07:30 14 22 36
07:45 6 18 24
08:00 13 23 36
08:15 11 27 38
08:30 18 26 44
08:45 9 31 40
09:00 9 36 45
09:15 21 20 41
09:30 14 20 34
09:45 9 14 23
10:00 15 14 29
10:15 9 13 22
10:30 10 7 17
10:45 12 10 22
11:00 9 7 16
11:15 5 9 14
11:30 6 4 10
11:45 8 5 13
Total  887 1224       2111

Percent  42.0% 58.0%        
Peak  15:30 15:30       15:30

Vol.  118 149       267
P.H.F.  0.797 0.847       0.878



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 9

Start 23-Jun-07         Total
Time Sat WB EB        

12:00 AM 7 18 25
12:15 3 7 10
12:30 5 4 9
12:45 5 10 15
01:00 4 2 6
01:15 1 8 9
01:30 5 2 7
01:45 0 3 3
02:00 5 4 9
02:15 4 5 9
02:30 1 4 5
02:45 1 2 3
03:00 2 2 4
03:15 1 0 1
03:30 3 1 4
03:45 2 0 2
04:00 0 1 1
04:15 1 3 4
04:30 3 3 6
04:45 2 2 4
05:00 3 2 5
05:15 3 3 6
05:30 3 4 7
05:45 0 7 7
06:00 4 8 12
06:15 2 8 10
06:30 9 7 16
06:45 7 5 12
07:00 4 7 11
07:15 2 9 11
07:30 4 16 20
07:45 9 15 24
08:00 6 12 18
08:15 15 6 21
08:30 17 15 32
08:45 17 11 28
09:00 13 24 37
09:15 9 21 30
09:30 21 20 41
09:45 12 17 29
10:00 18 29 47
10:15 15 17 32
10:30 26 18 44
10:45 21 31 52
11:00 14 25 39

11:15 15 23 38

11:30 22 28 50

11:45 38 27 65

Total  384 496       880
Percent  43.6% 56.4%        

Peak  11:00 10:45       11:00
Vol.  89 107       192

P.H.F.  0.586 0.863       0.738



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 10

Start 23-Jun-07         Total
Time Sat WB EB        

12:00 PM 18 25 43
12:15 28 19 47
12:30 24 25 49
12:45 43 16 59
01:00 23 28 51
01:15 26 19 45
01:30 23 22 45
01:45 24 28 52
02:00 21 19 40
02:15 18 29 47
02:30 31 17 48
02:45 39 19 58
03:00 24 27 51

03:15 38 31 69

03:30 34 22 56

03:45 37 25 62

04:00 16 25 41
04:15 20 29 49
04:30 29 21 50
04:45 41 15 56
05:00 18 11 29
05:15 20 19 39
05:30 37 24 61
05:45 32 18 50
06:00 32 17 49
06:15 25 14 39
06:30 21 12 33
06:45 20 18 38
07:00 21 17 38
07:15 27 16 43
07:30 19 7 26
07:45 18 18 36
08:00 8 8 16
08:15 13 18 31
08:30 14 11 25
08:45 17 7 24
09:00 11 6 17
09:15 13 3 16
09:30 20 4 24
09:45 17 9 26
10:00 25 5 30
10:15 25 2 27
10:30 30 5 35
10:45 14 4 18
11:00 11 5 16
11:15 13 8 21
11:30 13 4 17
11:45 6 8 14
Total  1097 759       1856

Percent  59.1% 40.9%        
Peak  14:45 15:00       15:00

Vol.  135 105       238
P.H.F.  0.785 0.847       0.862



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 11

Start 24-Jun-07         Total
Time Sun WB EB        

12:00 AM 3 3 6
12:15 6 1 7
12:30 2 5 7
12:45 2 1 3
01:00 1 1 2
01:15 3 2 5
01:30 1 2 3
01:45 3 1 4
02:00 0 1 1
02:15 2 1 3
02:30 1 1 2
02:45 2 0 2
03:00 3 0 3
03:15 2 3 5
03:30 1 3 4
03:45 2 0 2
04:00 1 0 1
04:15 1 1 2
04:30 3 1 4
04:45 1 0 1
05:00 3 1 4
05:15 2 0 2
05:30 1 1 2
05:45 0 4 4
06:00 3 3 6
06:15 5 2 7
06:30 2 8 10
06:45 3 3 6
07:00 5 3 8
07:15 7 4 11
07:30 10 6 16
07:45 11 6 17
08:00 7 10 17
08:15 23 9 32
08:30 19 12 31
08:45 10 12 22
09:00 24 24 48
09:15 37 11 48
09:30 26 24 50
09:45 26 8 34
10:00 30 18 48
10:15 19 23 42
10:30 33 24 57

10:45 36 28 64

11:00 28 17 45

11:15 29 25 54

11:30 35 15 50
11:45 37 18 55
Total  511 346       857

Percent  59.6% 40.4%        
Peak  11:00 10:30       10:30

Vol.  129 94       220
P.H.F.  0.872 0.839       0.859



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 12

Start 24-Jun-07         Total
Time Sun WB EB        

12:00 PM 42 19 61
12:15 36 24 60
12:30 51 26 77
12:45 36 13 49
01:00 38 29 67
01:15 38 27 65

01:30 32 35 67

01:45 34 25 59

02:00 53 34 87

02:15 43 21 64
02:30 30 17 47
02:45 42 22 64
03:00 39 22 61
03:15 39 28 67
03:30 37 13 50
03:45 32 23 55
04:00 38 21 59
04:15 34 23 57
04:30 38 31 69
04:45 43 19 62
05:00 35 19 54
05:15 44 15 59
05:30 38 23 61
05:45 23 11 34
06:00 23 27 50
06:15 29 13 42
06:30 32 22 54
06:45 38 16 54
07:00 30 9 39
07:15 21 5 26
07:30 16 10 26
07:45 25 11 36
08:00 18 14 32
08:15 20 11 31
08:30 12 11 23
08:45 22 18 40
09:00 13 10 23
09:15 8 12 20
09:30 14 7 21
09:45 14 8 22
10:00 15 9 24
10:15 11 5 16
10:30 5 5 10
10:45 2 2 4
11:00 9 5 14
11:15 2 6 8
11:30 6 2 8
11:45 3 2 5
Total  1303 780       2083

Percent  62.6% 37.4%        
Peak  14:00 13:15       13:15

Vol.  168 121       278
P.H.F.  0.792 0.864       0.799



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 13

Start 25-Jun-07         Total
Time Mon WB EB        

12:00 AM 7 2 9
12:15 1 3 4
12:30 2 3 5
12:45 3 2 5
01:00 0 3 3
01:15 3 1 4
01:30 3 2 5
01:45 3 4 7
02:00 1 2 3
02:15 1 1 2
02:30 3 0 3
02:45 2 1 3
03:00 4 0 4
03:15 5 1 6
03:30 8 2 10
03:45 2 0 2
04:00 4 1 5
04:15 1 0 1
04:30 0 0 0
04:45 2 1 3
05:00 4 1 5
05:15 0 1 1
05:30 4 1 5
05:45 6 4 10
06:00 6 4 10
06:15 7 5 12
06:30 1 9 10
06:45 14 8 22
07:00 3 3 6
07:15 9 2 11
07:30 11 8 19
07:45 12 14 26
08:00 11 11 22
08:15 11 15 26
08:30 8 15 23
08:45 6 11 17
09:00 17 15 32
09:15 9 7 16
09:30 28 13 41
09:45 25 19 44
10:00 20 16 36
10:15 19 21 40

10:30 28 16 44

10:45 10 18 28

11:00 26 29 55

11:15 24 16 40
11:30 19 17 36
11:45 20 15 35
Total  413 343       756

Percent  54.6% 45.4%        
Peak  09:30 10:15       10:15

Vol.  92 84       167
P.H.F.  0.821 0.724       0.759



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 13350 / 13131                  

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

SR20 E of Summit
Iron County, Utah

Page 14

Start 25-Jun-07         Total
Time Mon WB EB        

12:00 PM 18 23 41
12:15 23 28 51

12:30 25 22 47

12:45 19 21 40

01:00 16 31 47

01:15 10 21 31
01:30 15 26 41
01:45 18 23 41
02:00 14 21 35
02:15 22 16 38
02:30 11 22 33
02:45 18 19 37
03:00 21 13 34
03:15 17 17 34
03:30 23 14 37
03:45 21 15 36
04:00 17 30 47
04:15 12 23 35
04:30 25 17 42
04:45 15 24 39
05:00 28 26 54
05:15 22 20 42
05:30 22 13 35
05:45 16 17 33
06:00 22 15 37
06:15 19 16 35
06:30 16 13 29
06:45 13 9 22
07:00 9 16 25
07:15 22 8 30
07:30 12 8 20
07:45 20 18 38
08:00 5 5 10
08:15 9 6 15
08:30 10 9 19
08:45 8 7 15
09:00 9 9 18
09:15 11 5 16
09:30 9 7 16
09:45 8 6 14
10:00 5 6 11
10:15 7 1 8
10:30 2 9 11
10:45 5 5 10
11:00 5 4 9
11:15 8 4 12
11:30 4 4 8
11:45 4 0 4
Total  690 692       1382

Percent  49.9% 50.1%        
Peak  16:30 12:15       12:15

Vol.  90 102       185
P.H.F.  0.804 0.823       0.856
Grand

Total
 8871 8693       17564

Percent  50.5% 49.5%        
  

ADT ADT 2,509 AADT 2,509



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 1

Start 19-Jun-07         Total
Time Tue SB NB        

12:00 AM 2 9 11
12:15 4 1 5
12:30 5 1 6
12:45 4 1 5
01:00 4 3 7
01:15 0 1 1
01:30 2 4 6
01:45 2 2 4
02:00 1 1 2
02:15 3 1 4
02:30 1 0 1
02:45 2 6 8
03:00 2 5 7
03:15 0 3 3
03:30 0 1 1
03:45 2 4 6
04:00 1 2 3
04:15 5 2 7
04:30 1 2 3
04:45 2 2 4
05:00 4 2 6
05:15 2 1 3
05:30 2 2 4
05:45 4 6 10
06:00 3 7 10
06:15 4 4 8
06:30 2 4 6
06:45 15 7 22
07:00 5 12 17
07:15 9 7 16
07:30 6 16 22
07:45 13 26 39
08:00 19 9 28
08:15 19 16 35
08:30 12 16 28
08:45 11 21 32
09:00 19 27 46
09:15 19 26 45
09:30 22 17 39
09:45 21 23 44
10:00 25 20 45
10:15 32 31 63

10:30 27 22 49

10:45 23 24 47

11:00 32 24 56

11:15 32 16 48
11:30 33 29 62
11:45 28 20 48
Total  486 486       972

Percent  50.0% 50.0%        
Peak  11:00 10:15       10:15

Vol.  125 101       215
P.H.F.  0.947 0.815       0.853



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 2

Start 19-Jun-07         Total
Time Tue SB NB        

12:00 PM 27 18 45
12:15 37 33 70

12:30 23 33 56

12:45 35 33 68

01:00 29 24 53

01:15 25 31 56
01:30 24 34 58
01:45 26 27 53
02:00 21 23 44
02:15 30 27 57
02:30 29 33 62
02:45 26 34 60
03:00 34 17 51
03:15 27 30 57
03:30 32 39 71
03:45 18 37 55
04:00 26 18 44
04:15 17 28 45
04:30 22 37 59
04:45 23 20 43
05:00 24 32 56
05:15 26 18 44
05:30 16 27 43
05:45 19 22 41
06:00 22 22 44
06:15 28 24 52
06:30 18 16 34
06:45 18 18 36
07:00 24 14 38
07:15 33 17 50
07:30 8 17 25
07:45 15 12 27
08:00 11 12 23
08:15 13 9 22
08:30 13 19 32
08:45 5 6 11
09:00 16 11 27
09:15 6 10 16
09:30 17 7 24
09:45 13 5 18
10:00 8 9 17
10:15 14 8 22
10:30 6 6 12
10:45 5 7 12
11:00 8 5 13
11:15 6 10 16
11:30 6 10 16
11:45 10 5 15
Total  939 954       1893

Percent  49.6% 50.4%        
Peak  12:15 15:15       12:15

Vol.  124 124       247
P.H.F.  0.838 0.795       0.870



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 3

Start 20-Jun-07         Total
Time Wed SB NB        

12:00 AM 6 2 8
12:15 2 3 5
12:30 2 2 4
12:45 1 3 4
01:00 5 2 7
01:15 4 0 4
01:30 2 2 4
01:45 1 1 2
02:00 1 3 4
02:15 3 0 3
02:30 1 2 3
02:45 1 3 4
03:00 2 1 3
03:15 1 3 4
03:30 3 1 4
03:45 2 1 3
04:00 4 0 4
04:15 2 6 8
04:30 1 2 3
04:45 2 6 8
05:00 2 5 7
05:15 4 1 5
05:30 2 2 4
05:45 5 8 13
06:00 6 2 8
06:15 3 13 16
06:30 9 6 15
06:45 4 12 16
07:00 10 8 18
07:15 10 14 24
07:30 7 11 18
07:45 22 16 38
08:00 15 29 44
08:15 16 23 39
08:30 13 15 28
08:45 15 20 35
09:00 20 17 37
09:15 23 30 53
09:30 28 28 56
09:45 36 28 64
10:00 19 19 38
10:15 20 23 43
10:30 26 37 63

10:45 23 22 45

11:00 26 24 50

11:15 26 28 54

11:30 27 19 46
11:45 36 18 54
Total  499 521       1020

Percent  48.9% 51.1%        
Peak  11:00 10:30       10:30

Vol.  115 111       212
P.H.F.  0.799 0.750       0.828



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 4

Start 20-Jun-07         Total
Time Wed SB NB        

12:00 PM 39 20 59
12:15 28 32 60
12:30 24 25 49
12:45 24 34 58
01:00 27 22 49
01:15 27 24 51
01:30 32 30 62
01:45 31 39 70
02:00 31 39 70
02:15 25 30 55
02:30 26 38 64
02:45 27 30 57
03:00 26 29 55
03:15 33 27 60
03:30 35 27 62
03:45 28 42 70
04:00 37 25 62
04:15 33 45 78

04:30 31 37 68

04:45 32 41 73

05:00 30 42 72

05:15 28 34 62
05:30 34 27 61
05:45 34 29 63
06:00 25 32 57
06:15 32 21 53
06:30 28 23 51
06:45 35 29 64
07:00 27 18 45
07:15 28 16 44
07:30 26 23 49
07:45 26 17 43
08:00 21 11 32
08:15 17 19 36
08:30 19 13 32
08:45 24 6 30
09:00 17 12 29
09:15 21 16 37
09:30 8 10 18
09:45 10 6 16
10:00 22 7 29
10:15 14 17 31
10:30 7 11 18
10:45 11 7 18
11:00 13 8 21
11:15 11 4 15
11:30 8 8 16
11:45 3 8 11
Total  1175 1110       2285

Percent  51.4% 48.6%        
Peak  15:15 16:15       16:15

Vol.  133 165       291
P.H.F.  0.853 0.917       0.933



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 5

Start 21-Jun-07         Total
Time Thu SB NB        

12:00 AM 7 3 10
12:15 1 2 3
12:30 5 5 10
12:45 1 0 1
01:00 1 0 1
01:15 7 0 7
01:30 2 4 6
01:45 0 1 1
02:00 0 4 4
02:15 4 0 4
02:30 1 3 4
02:45 3 2 5
03:00 3 3 6
03:15 3 3 6
03:30 2 4 6
03:45 2 4 6
04:00 1 5 6
04:15 4 0 4
04:30 8 2 10
04:45 1 4 5
05:00 1 4 5
05:15 5 3 8
05:30 2 1 3
05:45 6 7 13
06:00 3 6 9
06:15 2 11 13
06:30 3 9 12
06:45 9 1 10
07:00 7 16 23
07:15 12 13 25
07:30 18 12 30
07:45 16 20 36
08:00 9 18 27
08:15 26 17 43
08:30 22 16 38
08:45 22 21 43
09:00 23 19 42
09:15 17 25 42
09:30 26 18 44
09:45 25 19 44
10:00 24 22 46
10:15 35 30 65
10:30 24 26 50
10:45 53 25 78

11:00 36 21 57

11:15 30 17 47

11:30 33 36 69

11:45 29 29 58
Total  574 511       1085

Percent  52.9% 47.1%        
Peak  10:45 10:00       10:45

Vol.  152 103       251
P.H.F.  0.717 0.715       0.804



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 6

Start 21-Jun-07         Total
Time Thu SB NB        

12:00 PM 32 20 52
12:15 43 36 79
12:30 32 40 72
12:45 46 25 71
01:00 34 26 60
01:15 32 37 69
01:30 49 24 73
01:45 40 24 64
02:00 49 26 75

02:15 42 29 71

02:30 59 55 114

02:45 55 32 87

03:00 51 23 74
03:15 35 30 65
03:30 57 34 91
03:45 35 29 64
04:00 44 39 83
04:15 55 22 77
04:30 36 42 78
04:45 34 30 64
05:00 61 34 95
05:15 31 41 72
05:30 28 28 56
05:45 36 34 70
06:00 34 36 70
06:15 38 25 63
06:30 29 30 59
06:45 28 26 54
07:00 20 28 48
07:15 28 20 48
07:30 24 22 46
07:45 28 17 45
08:00 25 17 42
08:15 19 18 37
08:30 19 14 33
08:45 21 12 33
09:00 16 21 37
09:15 18 18 36
09:30 10 19 29
09:45 29 11 40
10:00 21 20 41
10:15 18 13 31
10:30 14 11 25
10:45 13 11 24
11:00 16 9 25
11:15 10 5 15
11:30 9 9 18
11:45 9 6 15
Total  1512 1178       2690

Percent  56.2% 43.8%        
Peak  14:15 16:30       14:00

Vol.  207 147       347
P.H.F.  0.848 0.668       0.761



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 7

Start 22-Jun-07         Total
Time Fri SB NB        

12:00 AM 7 6 13
12:15 6 5 11
12:30 4 11 15
12:45 6 2 8
01:00 2 4 6
01:15 4 10 14
01:30 7 8 15
01:45 3 1 4
02:00 4 1 5
02:15 2 3 5
02:30 2 3 5
02:45 3 11 14
03:00 2 1 3
03:15 1 6 7
03:30 2 6 8
03:45 0 2 2
04:00 1 0 1
04:15 2 4 6
04:30 0 5 5
04:45 4 4 8
05:00 6 1 7
05:15 4 5 9
05:30 6 6 12
05:45 3 8 11
06:00 6 4 10
06:15 5 10 15
06:30 6 8 14
06:45 5 4 9
07:00 16 12 28
07:15 12 13 25
07:30 21 19 40
07:45 20 18 38
08:00 19 18 37
08:15 23 21 44
08:30 17 17 34
08:45 25 16 41
09:00 21 26 47
09:15 26 22 48
09:30 46 41 87

09:45 36 32 68

10:00 35 43 78

10:15 32 36 68

10:30 27 26 53
10:45 30 30 60
11:00 33 36 69
11:15 39 26 65
11:30 33 20 53
11:45 37 33 70
Total  651 644       1295

Percent  50.3% 49.7%        
Peak  09:30 09:30       09:30

Vol.  149 152       301
P.H.F.  0.810 0.884       0.865



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 8

Start 22-Jun-07         Total
Time Fri SB NB        

12:00 PM 32 33 65
12:15 25 25 50
12:30 46 17 63
12:45 47 34 81
01:00 32 40 72
01:15 36 28 64
01:30 39 36 75
01:45 34 51 85
02:00 27 34 61
02:15 52 36 88
02:30 30 29 59
02:45 50 34 84
03:00 29 36 65
03:15 46 50 96

03:30 31 39 70

03:45 45 46 91

04:00 51 50 101

04:15 40 32 72
04:30 39 32 71
04:45 36 46 82
05:00 27 36 63
05:15 46 32 78
05:30 43 41 84
05:45 41 35 76
06:00 32 29 61
06:15 33 30 63
06:30 43 27 70
06:45 32 22 54
07:00 32 18 50
07:15 28 20 48
07:30 33 17 50
07:45 27 17 44
08:00 17 12 29
08:15 35 24 59
08:30 33 12 45
08:45 27 14 41
09:00 42 20 62
09:15 36 21 57
09:30 31 10 41
09:45 21 20 41
10:00 15 11 26
10:15 21 15 36
10:30 17 15 32
10:45 16 11 27
11:00 15 6 21
11:15 8 6 14
11:30 6 12 18
11:45 4 7 11
Total  1528 1268       2796

Percent  54.6% 45.4%        
Peak  15:45 15:15       15:15

Vol.  175 185       358
P.H.F.  0.841 0.907       0.886



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 9

Start 23-Jun-07         Total
Time Sat SB NB        

12:00 AM 9 6 15
12:15 14 6 20
12:30 8 4 12
12:45 6 6 12
01:00 4 2 6
01:15 4 7 11
01:30 11 2 13
01:45 6 7 13
02:00 11 2 13
02:15 5 3 8
02:30 6 5 11
02:45 6 3 9
03:00 4 1 5
03:15 2 6 8
03:30 1 2 3
03:45 2 0 2
04:00 4 1 5
04:15 5 3 8
04:30 2 3 5
04:45 1 5 6
05:00 3 3 6
05:15 2 3 5
05:30 5 3 8
05:45 6 6 12
06:00 10 5 15
06:15 10 13 23
06:30 10 7 17
06:45 4 11 15
07:00 10 7 17
07:15 8 10 18
07:30 14 7 21
07:45 13 15 28
08:00 18 11 29
08:15 11 33 44
08:30 17 24 41
08:45 22 21 43
09:00 34 12 46
09:15 40 31 71
09:30 28 22 50
09:45 32 29 61
10:00 24 22 46
10:15 44 26 70
10:30 18 30 48
10:45 31 32 63

11:00 41 18 59

11:15 32 34 66

11:30 33 40 73

11:45 36 25 61
Total  667 574       1241

Percent  53.7% 46.3%        
Peak  11:00 10:45       10:45

Vol.  142 124       261
P.H.F.  0.807 0.775       0.894



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 10

Start 23-Jun-07         Total
Time Sat SB NB        

12:00 PM 39 34 73
12:15 30 23 53
12:30 36 61 97
12:45 41 34 75
01:00 32 33 65
01:15 38 19 57
01:30 41 49 90
01:45 34 30 64
02:00 29 27 56
02:15 39 37 76
02:30 49 28 77

02:45 35 42 77

03:00 22 50 72

03:15 39 39 78

03:30 41 34 75
03:45 27 34 61
04:00 31 28 59
04:15 37 36 73
04:30 33 49 82
04:45 30 32 62
05:00 26 40 66
05:15 27 43 70
05:30 24 37 61
05:45 37 37 74
06:00 32 34 66
06:15 24 25 49
06:30 35 31 66
06:45 20 20 40
07:00 19 36 55
07:15 21 19 40
07:30 30 25 55
07:45 25 17 42
08:00 25 16 41
08:15 14 17 31
08:30 31 16 47
08:45 10 17 27
09:00 14 14 28
09:15 7 23 30
09:30 9 19 28
09:45 9 32 41
10:00 8 30 38
10:15 9 47 56
10:30 5 26 31
10:45 4 22 26
11:00 8 17 25
11:15 5 19 24
11:30 11 6 17
11:45 4 3 7
Total  1196 1407       2603

Percent  45.9% 54.1%        
Peak  12:45 14:45       14:30

Vol.  152 165       304
P.H.F.  0.776 0.676       0.784



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 11

Start 24-Jun-07         Total
Time Sun SB NB        

12:00 AM 5 7 12
12:15 3 7 10
12:30 3 2 5
12:45 3 2 5
01:00 1 3 4
01:15 2 1 3
01:30 3 2 5
01:45 1 1 2
02:00 1 3 4
02:15 2 1 3
02:30 2 4 6
02:45 1 2 3
03:00 0 3 3
03:15 1 1 2
03:30 5 3 8
03:45 8 2 10
04:00 0 1 1
04:15 0 2 2
04:30 0 1 1
04:45 2 3 5
05:00 1 4 5
05:15 2 0 2
05:30 0 0 0
05:45 3 4 7
06:00 5 6 11
06:15 6 5 11
06:30 4 2 6
06:45 8 3 11
07:00 4 10 14
07:15 7 8 15
07:30 5 10 15
07:45 10 7 17
08:00 17 30 47
08:15 22 29 51
08:30 23 27 50
08:45 24 33 57
09:00 38 42 80
09:15 31 34 65
09:30 17 35 52
09:45 38 55 93
10:00 21 28 49
10:15 34 44 78
10:30 37 46 83
10:45 30 41 71
11:00 30 59 89

11:15 24 60 84

11:30 36 52 88

11:45 33 56 89

Total  553 781       1334
Percent  41.5% 58.5%        

Peak  10:15 11:00       11:00
Vol.  131 227       350

P.H.F.  0.862 0.946       0.941



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 12

Start 24-Jun-07         Total
Time Sun SB NB        

12:00 PM 47 39 86
12:15 35 48 83
12:30 35 62 97
12:45 34 47 81
01:00 34 51 85
01:15 32 42 74
01:30 36 41 77
01:45 48 50 98

02:00 41 48 89

02:15 41 44 85

02:30 35 47 82

02:45 30 57 87
03:00 35 54 89
03:15 33 48 81
03:30 37 45 82
03:45 36 53 89
04:00 26 49 75
04:15 38 51 89
04:30 24 39 63
04:45 39 48 87
05:00 28 50 78
05:15 34 57 91
05:30 25 52 77
05:45 32 35 67
06:00 22 43 65
06:15 34 36 70
06:30 19 51 70
06:45 30 34 64
07:00 27 38 65
07:15 21 20 41
07:30 17 19 36
07:45 17 26 43
08:00 21 27 48
08:15 19 10 29
08:30 15 21 36
08:45 20 20 40
09:00 26 14 40
09:15 12 15 27
09:30 15 12 27
09:45 9 16 25
10:00 11 13 24
10:15 9 7 16
10:30 5 5 10
10:45 6 10 16
11:00 6 8 14
11:15 7 11 18
11:30 7 4 11
11:45 4 11 15
Total  1214 1628       2842

Percent  42.7% 57.3%        
Peak  13:30 12:15       13:45

Vol.  166 208       354
P.H.F.  0.865 0.839       0.903



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 13

Start 25-Jun-07         Total
Time Mon SB NB        

12:00 AM 1 4 5
12:15 1 0 1
12:30 2 5 7
12:45 5 4 9
01:00 1 5 6
01:15 3 4 7
01:30 1 6 7
01:45 2 1 3
02:00 3 0 3
02:15 3 4 7
02:30 1 0 1
02:45 0 6 6
03:00 1 5 6
03:15 0 9 9
03:30 4 5 9
03:45 1 3 4
04:00 0 4 4
04:15 1 1 2
04:30 1 3 4
04:45 3 6 9
05:00 4 0 4
05:15 3 4 7
05:30 2 5 7
05:45 3 9 12
06:00 7 6 13
06:15 5 5 10
06:30 7 13 20
06:45 13 10 23
07:00 6 9 15
07:15 8 16 24
07:30 5 13 18
07:45 12 18 30
08:00 19 20 39
08:15 14 15 29
08:30 19 17 36
08:45 17 21 38
09:00 25 23 48
09:15 21 28 49
09:30 16 33 49
09:45 18 32 50
10:00 26 29 55
10:15 19 33 52
10:30 26 21 47
10:45 22 30 52
11:00 27 29 56

11:15 36 32 68

11:30 29 25 54

11:45 37 34 71

Total  480 605       1085
Percent  44.2% 55.8%        

Peak  11:00 09:30       11:00
Vol.  129 127       249

P.H.F.  0.872 0.934       0.877



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 11011                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR20
Garfield County, Utah

Page 14

Start 25-Jun-07         Total
Time Mon SB NB        

12:00 PM 25 29 54
12:15 35 28 63
12:30 36 23 59
12:45 30 18 48
01:00 34 21 55
01:15 30 24 54
01:30 38 35 73
01:45 26 23 49
02:00 34 29 63
02:15 30 18 48
02:30 25 21 46
02:45 31 22 53
03:00 24 22 46
03:15 31 40 71
03:30 27 29 56
03:45 24 24 48
04:00 31 29 60
04:15 30 30 60
04:30 30 18 48
04:45 29 32 61

05:00 41 43 84

05:15 41 31 72

05:30 31 22 53

05:45 26 28 54
06:00 30 25 55
06:15 30 27 57
06:30 23 17 40
06:45 21 16 37
07:00 17 26 43
07:15 24 20 44
07:30 13 14 27
07:45 14 20 34
08:00 11 13 24
08:15 10 15 25
08:30 12 10 22
08:45 16 17 33
09:00 12 19 31
09:15 16 8 24
09:30 8 13 21
09:45 9 12 21
10:00 6 12 18
10:15 9 7 16
10:30 2 11 13
10:45 10 7 17
11:00 7 11 18
11:15 5 7 12
11:30 6 4 10
11:45 5 4 9
Total  1055 974       2029

Percent  52.0% 48.0%        
Peak  16:45 16:45       16:45

Vol.  142 128       270
P.H.F.  0.866 0.744       0.804
Grand

Total
 12529 12641       25170

Percent  49.8% 50.2%        
  

ADT ADT 3,596 AADT 3,596



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 1

Start 19-Jun-07         Total
Time Tue SB NB        

12:00 AM 3 3 6
12:15 3 0 3
12:30 2 4 6
12:45 4 2 6
01:00 4 2 6
01:15 1 2 3
01:30 1 2 3
01:45 4 0 4
02:00 1 4 5
02:15 2 0 2
02:30 1 3 4
02:45 2 2 4
03:00 3 0 3
03:15 1 3 4
03:30 1 1 2
03:45 0 3 3
04:00 0 1 1
04:15 0 0 0
04:30 0 0 0
04:45 3 4 7
05:00 2 3 5
05:15 1 1 2
05:30 8 4 12
05:45 6 0 6
06:00 4 3 7
06:15 2 2 4
06:30 3 9 12
06:45 4 4 8
07:00 7 8 15
07:15 14 15 29
07:30 10 12 22
07:45 13 24 37
08:00 16 19 35
08:15 14 13 27
08:30 22 21 43
08:45 26 21 47
09:00 28 32 60
09:15 31 29 60
09:30 39 43 82
09:45 27 27 54
10:00 34 30 64

10:15 34 42 76

10:30 36 46 82

10:45 38 37 75

11:00 30 27 57
11:15 35 35 70
11:30 32 56 88
11:45 23 40 63
Total  575 639       1214

Percent  47.4% 52.6%        
Peak  10:00 11:00       10:00

Vol.  142 158       297
P.H.F.  0.910 0.705       0.844



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 2

Start 19-Jun-07         Total
Time Tue SB NB        

12:00 PM 40 46 86

12:15 41 39 80

12:30 20 37 57

12:45 25 53 78

01:00 26 35 61
01:15 43 42 85
01:30 30 38 68
01:45 34 32 66
02:00 33 42 75
02:15 30 33 63
02:30 29 43 72
02:45 36 43 79
03:00 38 37 75
03:15 28 28 56
03:30 27 35 62
03:45 33 43 76
04:00 26 42 68
04:15 22 39 61
04:30 34 38 72
04:45 33 30 63
05:00 30 31 61
05:15 24 32 56
05:30 25 54 79
05:45 35 23 58
06:00 26 30 56
06:15 12 33 45
06:30 28 23 51
06:45 25 26 51
07:00 21 23 44
07:15 22 14 36
07:30 20 19 39
07:45 23 19 42
08:00 17 20 37
08:15 24 11 35
08:30 13 15 28
08:45 15 10 25
09:00 21 13 34
09:15 5 13 18
09:30 9 12 21
09:45 12 7 19
10:00 11 6 17
10:15 11 7 18
10:30 14 10 24
10:45 10 11 21
11:00 13 7 20
11:15 6 4 10
11:30 2 5 7
11:45 3 3 6
Total  1105 1256       2361

Percent  46.8% 53.2%        
Peak  13:15 12:00       12:00

Vol.  140 175       301
P.H.F.  0.814 0.810       0.875



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 3

Start 20-Jun-07         Total
Time Wed SB NB        

12:00 AM 3 6 9
12:15 3 2 5
12:30 4 3 7
12:45 2 2 4
01:00 2 1 3
01:15 0 3 3
01:30 2 0 2
01:45 2 2 4
02:00 5 3 8
02:15 0 1 1
02:30 1 4 5
02:45 3 0 3
03:00 0 0 0
03:15 1 0 1
03:30 2 2 4
03:45 0 3 3
04:00 1 2 3
04:15 0 2 2
04:30 1 1 2
04:45 3 2 5
05:00 1 2 3
05:15 3 6 9
05:30 3 3 6
05:45 1 9 10
06:00 4 5 9
06:15 5 4 9
06:30 9 8 17
06:45 3 8 11
07:00 9 9 18
07:15 6 13 19
07:30 12 16 28
07:45 19 12 31
08:00 13 24 37
08:15 19 18 37
08:30 27 22 49
08:45 23 34 57
09:00 20 34 54
09:15 34 21 55
09:30 37 27 64
09:45 31 38 69
10:00 28 37 65
10:15 38 34 72
10:30 43 26 69
10:45 41 33 74
11:00 25 29 54

11:15 28 62 90

11:30 39 40 79

11:45 41 40 81

Total  597 653       1250
Percent  47.8% 52.2%        

Peak  10:00 11:00       11:00
Vol.  150 171       304

P.H.F.  0.872 0.690       0.844



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 4

Start 20-Jun-07         Total
Time Wed SB NB        

12:00 PM 27 39 66
12:15 47 40 87
12:30 35 50 85
12:45 34 38 72
01:00 35 26 61
01:15 30 35 65
01:30 24 49 73
01:45 32 40 72
02:00 48 34 82
02:15 31 33 64
02:30 33 47 80
02:45 24 29 53
03:00 30 42 72
03:15 27 30 57
03:30 31 39 70
03:45 47 45 92

04:00 33 33 66

04:15 39 46 85

04:30 28 49 77

04:45 37 38 75
05:00 33 46 79
05:15 33 36 69
05:30 29 30 59
05:45 31 31 62
06:00 30 33 63
06:15 25 27 52
06:30 33 24 57
06:45 19 38 57
07:00 32 20 52
07:15 20 17 37
07:30 25 24 49
07:45 20 19 39
08:00 17 21 38
08:15 26 15 41
08:30 25 13 38
08:45 13 9 22
09:00 21 14 35
09:15 14 7 21
09:30 14 16 30
09:45 13 19 32
10:00 12 10 22
10:15 13 4 17
10:30 9 10 19
10:45 12 7 19
11:00 5 7 12
11:15 14 8 22
11:30 10 6 16
11:45 9 7 16
Total  1229 1300       2529

Percent  48.6% 51.4%        
Peak  12:15 16:15       15:45

Vol.  151 179       320
P.H.F.  0.786 0.895       0.870



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 5

Start 21-Jun-07         Total
Time Thu SB NB        

12:00 AM 8 1 9
12:15 4 0 4
12:30 3 0 3
12:45 2 3 5
01:00 3 4 7
01:15 4 3 7
01:30 0 2 2
01:45 1 2 3
02:00 2 1 3
02:15 1 2 3
02:30 0 0 0
02:45 0 4 4
03:00 1 2 3
03:15 2 2 4
03:30 1 4 5
03:45 3 0 3
04:00 1 2 3
04:15 6 1 7
04:30 0 4 4
04:45 1 1 2
05:00 4 4 8
05:15 10 5 15
05:30 0 2 2
05:45 0 14 14
06:00 5 3 8
06:15 3 7 10
06:30 9 8 17
06:45 6 13 19
07:00 11 10 21
07:15 9 8 17
07:30 8 13 21
07:45 17 15 32
08:00 19 17 36
08:15 18 25 43
08:30 30 21 51
08:45 26 25 51
09:00 40 24 64
09:15 35 37 72
09:30 30 22 52
09:45 30 37 67
10:00 31 43 74
10:15 41 26 67
10:30 48 44 92
10:45 38 38 76
11:00 35 63 98

11:15 36 37 73

11:30 53 61 114

11:45 40 52 92

Total  675 712       1387
Percent  48.7% 51.3%        

Peak  11:00 11:00       11:00
Vol.  164 213       377

P.H.F.  0.774 0.845       0.827



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 6

Start 21-Jun-07         Total
Time Thu SB NB        

12:00 PM 34 62 96
12:15 29 47 76
12:30 32 47 79
12:45 25 46 71
01:00 30 38 68
01:15 37 40 77
01:30 27 51 78
01:45 40 45 85
02:00 34 51 85
02:15 34 35 69
02:30 39 32 71
02:45 31 37 68
03:00 29 53 82
03:15 41 35 76
03:30 36 40 76
03:45 31 50 81
04:00 33 55 88
04:15 40 33 73
04:30 45 29 74
04:45 37 51 88

05:00 54 46 100

05:15 29 47 76

05:30 38 40 78

05:45 37 35 72
06:00 24 29 53
06:15 30 43 73
06:30 31 32 63
06:45 24 24 48
07:00 27 23 50
07:15 25 22 47
07:30 14 26 40
07:45 30 20 50
08:00 24 19 43
08:15 24 24 48
08:30 14 21 35
08:45 19 19 38
09:00 17 19 36
09:15 18 20 38
09:30 16 15 31
09:45 16 19 35
10:00 6 20 26
10:15 12 11 23
10:30 13 10 23
10:45 14 9 23
11:00 13 7 20
11:15 6 7 13
11:30 8 11 19
11:45 9 9 18
Total  1276 1504       2780

Percent  45.9% 54.1%        
Peak  16:15 12:00       16:45

Vol.  176 202       342
P.H.F.  0.815 0.815       0.855



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 7

Start 22-Jun-07         Total
Time Fri SB NB        

12:00 AM 8 9 17
12:15 2 4 6
12:30 9 8 17
12:45 2 9 11
01:00 1 1 2
01:15 2 3 5
01:30 6 2 8
01:45 2 3 5
02:00 3 9 12
02:15 2 3 5
02:30 5 6 11
02:45 1 4 5
03:00 1 1 2
03:15 2 1 3
03:30 2 2 4
03:45 0 4 4
04:00 0 1 1
04:15 2 2 4
04:30 2 2 4
04:45 1 5 6
05:00 2 1 3
05:15 3 4 7
05:30 2 6 8
05:45 3 12 15
06:00 4 5 9
06:15 7 4 11
06:30 4 2 6
06:45 6 21 27
07:00 9 13 22
07:15 12 7 19
07:30 16 12 28
07:45 8 18 26
08:00 23 17 40
08:15 27 16 43
08:30 22 27 49
08:45 23 27 50
09:00 19 32 51
09:15 35 32 67
09:30 35 38 73
09:45 32 39 71
10:00 47 35 82
10:15 29 24 53
10:30 41 47 88
10:45 28 30 58
11:00 37 44 81

11:15 53 43 96

11:30 36 42 78

11:45 38 46 84

Total  654 723       1377
Percent  47.5% 52.5%        

Peak  11:00 11:00       11:00
Vol.  164 175       339

P.H.F.  0.774 0.931       0.883



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 8

Start 22-Jun-07         Total
Time Fri SB NB        

12:00 PM 30 39 69
12:15 38 37 75
12:30 36 40 76
12:45 28 38 66
01:00 37 53 90
01:15 26 49 75
01:30 36 60 96
01:45 22 53 75
02:00 35 51 86
02:15 28 43 71
02:30 48 51 99

02:45 32 61 93

03:00 46 48 94

03:15 37 49 86

03:30 29 41 70
03:45 19 59 78
04:00 34 56 90
04:15 23 54 77
04:30 40 40 80
04:45 48 43 91
05:00 31 43 74
05:15 36 32 68
05:30 19 48 67
05:45 32 44 76
06:00 39 38 77
06:15 27 28 55
06:30 33 26 59
06:45 17 29 46
07:00 20 25 45
07:15 35 18 53
07:30 35 23 58
07:45 18 21 39
08:00 25 26 51
08:15 21 21 42
08:30 13 28 41
08:45 12 19 31
09:00 28 13 41
09:15 20 16 36
09:30 13 15 28
09:45 13 11 24
10:00 21 17 38
10:15 15 16 31
10:30 20 11 31
10:45 9 5 14
11:00 18 13 31
11:15 7 9 16
11:30 9 11 20
11:45 10 6 16
Total  1268 1577       2845

Percent  44.6% 55.4%        
Peak  14:30 13:00       14:30

Vol.  163 215       372
P.H.F.  0.849 0.881       0.939



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 9

Start 23-Jun-07         Total
Time Sat SB NB        

12:00 AM 7 7 14
12:15 1 4 5
12:30 2 7 9
12:45 3 6 9
01:00 8 6 14
01:15 2 4 6
01:30 4 5 9
01:45 2 5 7
02:00 1 3 4
02:15 8 1 9
02:30 4 1 5
02:45 5 2 7
03:00 4 4 8
03:15 1 3 4
03:30 3 0 3
03:45 0 1 1
04:00 3 3 6
04:15 2 2 4
04:30 1 2 3
04:45 3 2 5
05:00 7 2 9
05:15 0 6 6
05:30 2 6 8
05:45 3 7 10
06:00 6 12 18
06:15 6 6 12
06:30 7 7 14
06:45 4 12 16
07:00 8 4 12
07:15 8 10 18
07:30 5 23 28
07:45 8 8 16
08:00 17 17 34
08:15 10 11 21
08:30 19 22 41
08:45 12 20 32
09:00 20 28 48
09:15 18 22 40
09:30 41 41 82
09:45 37 40 77
10:00 33 30 63
10:15 32 35 67
10:30 35 44 79
10:45 28 45 73
11:00 53 56 109

11:15 27 50 77

11:30 43 47 90

11:45 29 50 79

Total  582 729       1311
Percent  44.4% 55.6%        

Peak  11:00 11:00       11:00
Vol.  152 203       355

P.H.F.  0.717 0.906       0.814



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 10

Start 23-Jun-07         Total
Time Sat SB NB        

12:00 PM 32 49 81
12:15 42 52 94
12:30 41 42 83
12:45 28 46 74
01:00 28 51 79
01:15 30 36 66
01:30 19 54 73
01:45 33 41 74
02:00 34 36 70
02:15 30 51 81
02:30 33 35 68
02:45 43 47 90
03:00 29 47 76
03:15 43 44 87
03:30 38 48 86
03:45 33 53 86
04:00 42 33 75
04:15 32 70 102

04:30 39 73 112

04:45 38 46 84

05:00 39 46 85

05:15 27 39 66
05:30 42 39 81
05:45 34 29 63
06:00 33 36 69
06:15 33 45 78
06:30 34 23 57
06:45 23 36 59
07:00 19 25 44
07:15 9 14 23
07:30 32 23 55
07:45 17 15 32
08:00 21 24 45
08:15 27 28 55
08:30 21 29 50
08:45 19 18 37
09:00 18 22 40
09:15 15 10 25
09:30 18 15 33
09:45 17 6 23
10:00 15 6 21
10:15 11 7 18
10:30 13 7 20
10:45 12 6 18
11:00 5 7 12
11:15 4 4 8
11:30 8 4 12
11:45 3 5 8
Total  1256 1522       2778

Percent  45.2% 54.8%        
Peak  15:15 16:15       16:15

Vol.  156 235       383
P.H.F.  0.907 0.805       0.855



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 11

Start 24-Jun-07         Total
Time Sun SB NB        

12:00 AM 10 7 17
12:15 10 3 13
12:30 2 4 6
12:45 2 1 3
01:00 0 3 3
01:15 4 3 7
01:30 4 3 7
01:45 1 4 5
02:00 2 2 4
02:15 5 2 7
02:30 1 1 2
02:45 0 3 3
03:00 3 1 4
03:15 0 2 2
03:30 2 2 4
03:45 0 2 2
04:00 0 1 1
04:15 3 1 4
04:30 6 1 7
04:45 0 0 0
05:00 0 2 2
05:15 3 3 6
05:30 0 1 1
05:45 3 1 4
06:00 0 2 2
06:15 2 2 4
06:30 4 4 8
06:45 5 4 9
07:00 5 6 11
07:15 10 7 17
07:30 15 8 23
07:45 9 10 19
08:00 10 10 20
08:15 22 16 38
08:30 34 34 68
08:45 19 14 33
09:00 30 22 52
09:15 31 30 61
09:30 28 37 65
09:45 45 17 62
10:00 42 45 87
10:15 49 39 88
10:30 38 42 80
10:45 44 48 92
11:00 51 49 100

11:15 51 43 94

11:30 48 49 97

11:45 47 51 98

Total  700 642       1342
Percent  52.2% 47.8%        

Peak  11:00 11:00       11:00
Vol.  197 192       389

P.H.F.  0.966 0.941       0.973



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 12

Start 24-Jun-07         Total
Time Sun SB NB        

12:00 PM 41 66 107

12:15 47 54 101

12:30 35 49 84

12:45 49 42 91

01:00 62 43 105
01:15 47 54 101
01:30 32 41 73
01:45 34 64 98
02:00 40 36 76
02:15 40 56 96
02:30 55 40 95
02:45 40 44 84
03:00 43 62 105
03:15 38 51 89
03:30 45 39 84
03:45 40 42 82
04:00 38 40 78
04:15 33 59 92
04:30 41 58 99
04:45 36 38 74
05:00 41 42 83
05:15 40 56 96
05:30 40 46 86
05:45 27 52 79
06:00 39 48 87
06:15 33 32 65
06:30 27 30 57
06:45 25 27 52
07:00 24 27 51
07:15 23 31 54
07:30 40 23 63
07:45 21 12 33
08:00 17 28 45
08:15 9 26 35
08:30 15 17 32
08:45 24 17 41
09:00 11 17 28
09:15 8 17 25
09:30 25 10 35
09:45 12 4 16
10:00 10 13 23
10:15 13 8 21
10:30 7 13 20
10:45 9 10 19
11:00 6 10 16
11:15 7 10 17
11:30 2 4 6
11:45 4 3 7
Total  1395 1611       3006

Percent  46.4% 53.6%        
Peak  12:15 12:00       12:00

Vol.  193 211       383
P.H.F.  0.778 0.799       0.895



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 13

Start 25-Jun-07         Total
Time Mon SB NB        

12:00 AM 4 9 13
12:15 4 7 11
12:30 4 2 6
12:45 1 4 5
01:00 2 2 4
01:15 3 1 4
01:30 1 5 6
01:45 1 1 2
02:00 0 5 5
02:15 1 6 7
02:30 3 3 6
02:45 3 4 7
03:00 0 3 3
03:15 1 1 2
03:30 1 3 4
03:45 1 2 3
04:00 1 4 5
04:15 1 1 2
04:30 3 4 7
04:45 1 3 4
05:00 2 3 5
05:15 5 5 10
05:30 3 1 4
05:45 1 11 12
06:00 2 6 8
06:15 7 3 10
06:30 4 6 10
06:45 7 15 22
07:00 4 7 11
07:15 11 6 17
07:30 12 9 21
07:45 19 11 30
08:00 17 18 35
08:15 19 19 38
08:30 16 16 32
08:45 24 24 48
09:00 33 24 57
09:15 28 24 52
09:30 25 24 49
09:45 47 29 76
10:00 40 39 79
10:15 36 32 68
10:30 28 37 65
10:45 36 34 70
11:00 39 40 79

11:15 32 31 63

11:30 40 42 82

11:45 42 37 79

Total  615 623       1238
Percent  49.7% 50.3%        

Peak  11:00 11:00       11:00
Vol.  153 150       303

P.H.F.  0.814 0.893       0.924



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 12348                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07

US89 S of SR 14
Alton, Utah

Page 14

Start 25-Jun-07         Total
Time Mon SB NB        

12:00 PM 30 37 67
12:15 33 30 63
12:30 31 36 67
12:45 30 44 74
01:00 30 37 67
01:15 39 35 74
01:30 23 36 59
01:45 42 43 85
02:00 32 30 62
02:15 32 34 66
02:30 53 34 87

02:45 30 40 70

03:00 34 38 72

03:15 29 48 77

03:30 28 37 65
03:45 26 39 65
04:00 46 42 88
04:15 25 39 64
04:30 29 47 76
04:45 38 38 76
05:00 33 44 77
05:15 35 37 72
05:30 19 28 47
05:45 32 18 50
06:00 23 29 52
06:15 36 43 79
06:30 33 32 65
06:45 31 34 65
07:00 15 28 43
07:15 19 25 44
07:30 23 12 35
07:45 27 24 51
08:00 18 13 31
08:15 23 18 41
08:30 12 20 32
08:45 11 10 21
09:00 11 13 24
09:15 14 14 28
09:30 13 12 25
09:45 12 8 20
10:00 8 11 19
10:15 10 9 19
10:30 7 14 21
10:45 6 6 12
11:00 2 5 7
11:15 5 6 11
11:30 2 5 7
11:45 6 3 9
Total  1146 1285       2431

Percent  47.1% 52.9%        
Peak  13:45 16:15       14:30

Vol.  159 168       306
P.H.F.  0.750 0.875       0.869
Grand

Total
 13073 14776       27849

Percent  46.9% 53.1%        
  

ADT ADT 3,978 AADT 3,978



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 1

Start 19-Jun-07         Total
Time Tue SB NB        

12:00 AM 3 3 6
12:15 2 3 5
12:30 5 0 5
12:45 4 2 6
01:00 1 4 5
01:15 4 4 8
01:30 1 2 3
01:45 1 3 4
02:00 2 0 2
02:15 1 6 7
02:30 4 1 5
02:45 1 3 4
03:00 1 2 3
03:15 1 0 1
03:30 0 5 5
03:45 1 1 2
04:00 0 4 4
04:15 1 1 2
04:30 5 0 5
04:45 3 1 4
05:00 2 3 5
05:15 5 4 9
05:30 6 4 10
05:45 10 4 14
06:00 7 2 9
06:15 7 2 9
06:30 19 5 24
06:45 15 10 25
07:00 13 9 22
07:15 20 9 29
07:30 20 18 38
07:45 14 15 29
08:00 20 13 33
08:15 23 27 50
08:30 26 24 50
08:45 27 20 47
09:00 22 26 48
09:15 29 23 52
09:30 34 19 53
09:45 27 18 45
10:00 34 38 72
10:15 23 28 51
10:30 37 25 62
10:45 37 22 59
11:00 26 35 61

11:15 35 30 65

11:30 39 22 61

11:45 32 33 65

Total  650 533       1183
Percent  54.9% 45.1%        

Peak  10:45 11:00       11:00
Vol.  137 120       252

P.H.F.  0.878 0.789       0.875



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 2

Start 19-Jun-07         Total
Time Tue SB NB        

12:00 PM 26 34 60
12:15 32 31 63
12:30 36 37 73
12:45 29 34 63
01:00 46 29 75
01:15 37 28 65
01:30 45 34 79
01:45 32 34 66
02:00 36 37 73
02:15 31 34 65
02:30 42 37 79
02:45 19 30 49
03:00 31 33 64
03:15 40 49 89
03:30 32 35 67
03:45 27 25 52
04:00 20 41 61
04:15 37 50 87

04:30 21 39 60

04:45 21 50 71

05:00 34 34 68

05:15 27 36 63
05:30 31 35 66
05:45 22 39 61
06:00 24 37 61
06:15 25 35 60
06:30 29 33 62
06:45 22 14 36
07:00 21 29 50
07:15 22 24 46
07:30 20 15 35
07:45 33 21 54
08:00 16 17 33
08:15 13 23 36
08:30 13 17 30
08:45 15 14 29
09:00 7 13 20
09:15 10 15 25
09:30 9 16 25
09:45 12 16 28
10:00 13 19 32
10:15 8 11 19
10:30 12 6 18
10:45 6 12 18
11:00 4 15 19
11:15 7 9 16
11:30 2 11 13
11:45 4 5 9
Total  1101 1292       2393

Percent  46.0% 54.0%        
Peak  13:00 16:00       16:15

Vol.  160 180       286
P.H.F.  0.870 0.900       0.803



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 3

Start 20-Jun-07         Total
Time Wed SB NB        

12:00 AM 5 4 9
12:15 3 5 8
12:30 3 2 5
12:45 1 3 4
01:00 2 0 2
01:15 2 2 4
01:30 7 1 8
01:45 1 5 6
02:00 1 0 1
02:15 1 3 4
02:30 2 2 4
02:45 0 1 1
03:00 1 3 4
03:15 1 0 1
03:30 1 1 2
03:45 0 0 0
04:00 2 7 9
04:15 3 1 4
04:30 2 3 5
04:45 2 4 6
05:00 6 0 6
05:15 3 2 5
05:30 9 5 14
05:45 7 9 16
06:00 10 7 17
06:15 13 8 21
06:30 17 4 21
06:45 14 13 27
07:00 9 16 25
07:15 20 11 31
07:30 23 15 38
07:45 19 27 46
08:00 27 26 53
08:15 35 17 52
08:30 23 17 40
08:45 22 20 42
09:00 23 32 55
09:15 33 33 66
09:30 25 31 56
09:45 31 33 64
10:00 24 24 48
10:15 35 37 72
10:30 34 28 62
10:45 33 31 64
11:00 28 25 53

11:15 40 26 66

11:30 31 29 60

11:45 45 38 83

Total  679 611       1290
Percent  52.6% 47.4%        

Peak  11:00 09:00       11:00
Vol.  144 129       262

P.H.F.  0.800 0.849       0.789



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 4

Start 20-Jun-07         Total
Time Wed SB NB        

12:00 PM 32 39 71
12:15 44 30 74
12:30 33 36 69
12:45 28 31 59
01:00 33 30 63
01:15 31 46 77
01:30 40 35 75

01:45 45 56 101

02:00 42 44 86

02:15 43 41 84

02:30 37 33 70
02:45 31 27 58
03:00 35 40 75
03:15 39 32 71
03:30 40 42 82
03:45 32 36 68
04:00 24 38 62
04:15 31 43 74
04:30 36 48 84
04:45 47 54 101
05:00 29 48 77
05:15 29 27 56
05:30 35 53 88
05:45 30 41 71
06:00 31 31 62
06:15 34 38 72
06:30 20 32 52
06:45 29 47 76
07:00 26 25 51
07:15 32 26 58
07:30 23 17 40
07:45 30 16 46
08:00 31 27 58
08:15 21 20 41
08:30 20 13 33
08:45 14 15 29
09:00 21 18 39
09:15 16 16 32
09:30 17 8 25
09:45 13 18 31
10:00 12 22 34
10:15 16 17 33
10:30 11 12 23
10:45 8 9 17
11:00 15 8 23
11:15 12 7 19
11:30 5 11 16
11:45 5 4 9
Total  1308 1407       2715

Percent  48.2% 51.8%        
Peak  13:30 16:15       13:30

Vol.  170 193       346
P.H.F.  0.904 0.862       0.856



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 5

Start 21-Jun-07         Total
Time Thu SB NB        

12:00 AM 2 5 7
12:15 8 4 12
12:30 1 2 3
12:45 3 0 3
01:00 1 0 1
01:15 1 2 3
01:30 4 2 6
01:45 1 4 5
02:00 0 3 3
02:15 2 0 2
02:30 1 3 4
02:45 2 2 4
03:00 1 5 6
03:15 2 2 4
03:30 2 2 4
03:45 3 5 8
04:00 2 4 6
04:15 1 1 2
04:30 5 3 8
04:45 10 2 12
05:00 4 5 9
05:15 1 1 2
05:30 9 5 14
05:45 8 2 10
06:00 6 10 16
06:15 12 6 18
06:30 17 4 21
06:45 11 8 19
07:00 12 13 25
07:15 13 12 25
07:30 21 18 39
07:45 30 25 55
08:00 22 27 49
08:15 26 11 37
08:30 28 20 48
08:45 31 23 54
09:00 23 22 45
09:15 32 22 54
09:30 39 29 68
09:45 41 28 69
10:00 35 35 70
10:15 25 15 40
10:30 33 29 62
10:45 27 29 56
11:00 53 25 78

11:15 47 46 93

11:30 35 50 85

11:45 37 32 69

Total  730 603       1333
Percent  54.8% 45.2%        

Peak  11:00 11:00       11:00
Vol.  172 153       325

P.H.F.  0.811 0.765       0.874



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 6

Start 21-Jun-07         Total
Time Thu SB NB        

12:00 PM 45 39 84
12:15 26 41 67
12:30 44 39 83
12:45 39 38 77
01:00 48 37 85
01:15 36 42 78
01:30 46 34 80
01:45 50 38 88
02:00 35 28 63
02:15 42 49 91
02:30 41 41 82
02:45 55 40 95
03:00 44 39 83
03:15 50 48 98
03:30 54 41 95
03:45 39 40 79
04:00 41 38 79
04:15 47 50 97

04:30 47 58 105

04:45 35 51 86

05:00 43 55 98

05:15 43 26 69
05:30 28 52 80
05:45 46 36 82
06:00 32 38 70
06:15 35 38 73
06:30 33 32 65
06:45 35 47 82
07:00 29 41 70
07:15 30 27 57
07:30 31 24 55
07:45 28 24 52
08:00 26 20 46
08:15 30 20 50
08:30 29 13 42
08:45 25 24 49
09:00 33 26 59
09:15 20 17 37
09:30 28 27 55
09:45 15 25 40
10:00 20 15 35
10:15 16 20 36
10:30 16 19 35
10:45 10 13 23
11:00 15 11 26
11:15 9 16 25
11:30 11 7 18
11:45 7 8 15
Total  1587 1552       3139

Percent  50.6% 49.4%        
Peak  14:45 16:15       16:15

Vol.  203 214       386
P.H.F.  0.923 0.922       0.919



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 7

Start 22-Jun-07         Total
Time Fri SB NB        

12:00 AM 8 13 21
12:15 8 7 15
12:30 3 6 9
12:45 3 6 9
01:00 5 14 19
01:15 4 6 10
01:30 4 1 5
01:45 0 2 2
02:00 3 3 6
02:15 3 3 6
02:30 2 11 13
02:45 1 1 2
03:00 2 5 7
03:15 1 5 6
03:30 0 3 3
03:45 2 1 3
04:00 0 5 5
04:15 2 3 5
04:30 2 4 6
04:45 6 0 6
05:00 5 4 9
05:15 4 4 8
05:30 4 4 8
05:45 11 15 26
06:00 10 17 27
06:15 7 13 20
06:30 12 8 20
06:45 9 9 18
07:00 10 14 24
07:15 13 24 37
07:30 23 17 40
07:45 43 19 62
08:00 24 18 42
08:15 33 25 58
08:30 24 14 38
08:45 29 35 64
09:00 31 18 49
09:15 34 31 65
09:30 38 27 65
09:45 24 55 79

10:00 33 41 74

10:15 33 37 70

10:30 42 38 80

10:45 45 25 70
11:00 34 20 54
11:15 36 26 62
11:30 52 40 92
11:45 28 41 69
Total  750 738       1488

Percent  50.4% 49.6%        
Peak  10:45 09:45       09:45

Vol.  167 171       303
P.H.F.  0.803 0.777       0.823



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 8

Start 22-Jun-07         Total
Time Fri SB NB        

12:00 PM 41 27 68
12:15 47 29 76
12:30 38 35 73
12:45 34 56 90
01:00 44 46 90
01:15 31 55 86
01:30 51 49 100
01:45 46 37 83
02:00 46 31 77
02:15 34 42 76
02:30 52 49 101
02:45 46 50 96
03:00 40 66 106
03:15 29 44 73
03:30 45 55 100
03:45 48 51 99

04:00 39 45 84

04:15 57 42 99

04:30 52 67 119

04:45 43 36 79
05:00 35 39 74
05:15 33 42 75
05:30 33 37 70
05:45 36 46 82
06:00 25 35 60
06:15 31 35 66
06:30 31 28 59
06:45 22 35 57
07:00 29 17 46
07:15 38 23 61
07:30 21 17 38
07:45 28 34 62
08:00 29 19 48
08:15 12 16 28
08:30 14 17 31
08:45 24 19 43
09:00 16 26 42
09:15 14 18 32
09:30 17 14 31
09:45 22 13 35
10:00 13 22 35
10:15 17 4 21
10:30 12 11 23
10:45 12 11 23
11:00 12 7 19
11:15 7 10 17
11:30 10 9 19
11:45 8 6 14
Total  1464 1522       2986

Percent  49.0% 51.0%        
Peak  15:45 15:00       15:45

Vol.  196 216       401
P.H.F.  0.860 0.806       0.842



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 9

Start 23-Jun-07         Total
Time Sat SB NB        

12:00 AM 0 6 6
12:15 1 5 6
12:30 3 2 5
12:45 8 8 16
01:00 2 3 5
01:15 2 6 8
01:30 3 4 7
01:45 1 3 4
02:00 5 5 10
02:15 3 2 5
02:30 6 1 7
02:45 9 4 13
03:00 3 1 4
03:15 2 2 4
03:30 1 3 4
03:45 1 0 1
04:00 1 2 3
04:15 1 3 4
04:30 3 1 4
04:45 4 3 7
05:00 2 2 4
05:15 1 7 8
05:30 2 6 8
05:45 3 6 9
06:00 3 12 15
06:15 6 10 16
06:30 6 6 12
06:45 4 6 10
07:00 11 9 20
07:15 3 7 10
07:30 3 10 13
07:45 14 32 46
08:00 17 13 30
08:15 27 12 39
08:30 26 9 35
08:45 21 17 38
09:00 32 25 57
09:15 30 27 57
09:30 29 20 49
09:45 46 37 83
10:00 34 45 79
10:15 31 39 70
10:30 24 39 63
10:45 46 49 95

11:00 27 60 87

11:15 43 50 93

11:30 49 46 95

11:45 44 38 82
Total  643 703       1346

Percent  47.8% 52.2%        
Peak  10:45 10:45       10:45

Vol.  165 205       370
P.H.F.  0.842 0.854       0.974



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 10

Start 23-Jun-07         Total
Time Sat SB NB        

12:00 PM 40 65 105
12:15 27 56 83
12:30 36 31 67
12:45 45 44 89
01:00 41 58 99
01:15 19 41 60
01:30 39 50 89
01:45 41 37 78
02:00 37 38 75
02:15 34 52 86
02:30 45 36 81
02:45 38 52 90
03:00 28 42 70
03:15 42 45 87
03:30 50 37 87
03:45 49 37 86
04:00 40 48 88

04:15 45 31 76

04:30 44 62 106

04:45 42 49 91

05:00 39 41 80
05:15 35 39 74
05:30 34 45 79
05:45 42 39 81
06:00 45 35 80
06:15 39 29 68
06:30 23 32 55
06:45 17 28 45
07:00 15 25 40
07:15 37 8 45
07:30 20 25 45
07:45 22 19 41
08:00 24 23 47
08:15 16 20 36
08:30 17 24 41
08:45 16 20 36
09:00 18 8 26
09:15 9 18 27
09:30 10 11 21
09:45 8 7 15
10:00 24 5 29
10:15 23 5 28
10:30 13 6 19
10:45 11 4 15
11:00 7 10 17
11:15 6 2 8
11:30 3 3 6
11:45 5 1 6
Total  1360 1443       2803

Percent  48.5% 51.5%        
Peak  15:30 12:00       16:00

Vol.  184 196       361
P.H.F.  0.920 0.754       0.851



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 11

Start 24-Jun-07         Total
Time Sun SB NB        

12:00 AM 7 7 14
12:15 6 3 9
12:30 3 2 5
12:45 0 1 1
01:00 5 1 6
01:15 2 3 5
01:30 1 4 5
01:45 1 1 2
02:00 2 3 5
02:15 1 0 1
02:30 1 3 4
02:45 1 4 5
03:00 2 2 4
03:15 1 1 2
03:30 0 2 2
03:45 0 2 2
04:00 5 2 7
04:15 4 0 4
04:30 1 2 3
04:45 1 0 1
05:00 0 1 1
05:15 2 1 3
05:30 0 3 3
05:45 2 0 2
06:00 1 2 3
06:15 5 1 6
06:30 3 2 5
06:45 3 4 7
07:00 7 4 11
07:15 15 9 24
07:30 7 16 23
07:45 7 6 13
08:00 18 16 34
08:15 25 13 38
08:30 24 21 45
08:45 37 25 62
09:00 41 18 59
09:15 23 24 47
09:30 41 24 65
09:45 38 27 65
10:00 47 32 79
10:15 43 25 68
10:30 40 30 70
10:45 42 55 97

11:00 43 41 84

11:15 47 48 95

11:30 30 41 71

11:45 43 35 78
Total  678 567       1245

Percent  54.5% 45.5%        
Peak  10:00 10:45       10:45

Vol.  172 185       347
P.H.F.  0.915 0.841       0.894



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 12

Start 24-Jun-07         Total
Time Sun SB NB        

12:00 PM 47 56 103

12:15 56 47 103

12:30 49 60 109

12:45 42 43 85

01:00 39 40 79
01:15 36 49 85
01:30 35 46 81
01:45 44 39 83
02:00 44 32 76
02:15 50 65 115
02:30 30 45 75
02:45 35 59 94
03:00 43 29 72
03:15 27 53 80
03:30 36 43 79
03:45 31 64 95
04:00 52 46 98
04:15 25 46 71
04:30 34 40 74
04:45 39 48 87
05:00 45 49 94
05:15 25 51 76
05:30 42 45 87
05:45 22 43 65
06:00 37 52 89
06:15 21 45 66
06:30 17 39 56
06:45 42 34 76
07:00 29 23 52
07:15 15 24 39
07:30 12 23 35
07:45 20 33 53
08:00 19 14 33
08:15 16 19 35
08:30 19 19 38
08:45 12 19 31
09:00 17 22 39
09:15 16 21 37
09:30 8 13 21
09:45 15 19 34
10:00 9 14 23
10:15 11 6 17
10:30 6 18 24
10:45 9 7 16
11:00 2 9 11
11:15 3 11 14
11:30 4 9 13
11:45 5 6 11
Total  1292 1637       2929

Percent  44.1% 55.9%        
Peak  12:00 12:00       12:00

Vol.  194 206       400
P.H.F.  0.866 0.792       0.870



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 13

Start 25-Jun-07         Total
Time Mon SB NB        

12:00 AM 4 3 7
12:15 2 6 8
12:30 1 9 10
12:45 4 2 6
01:00 2 2 4
01:15 0 7 7
01:30 1 5 6
01:45 1 1 2
02:00 2 5 7
02:15 4 1 5
02:30 1 6 7
02:45 0 5 5
03:00 2 7 9
03:15 0 2 2
03:30 0 2 2
03:45 2 4 6
04:00 1 0 1
04:15 2 2 4
04:30 1 3 4
04:45 3 2 5
05:00 2 4 6
05:15 3 4 7
05:30 5 5 10
05:45 7 6 13
06:00 7 4 11
06:15 10 10 20
06:30 13 5 18
06:45 13 10 23
07:00 13 9 22
07:15 14 9 23
07:30 19 15 34
07:45 14 19 33
08:00 17 18 35
08:15 21 16 37
08:30 23 28 51
08:45 25 32 57
09:00 25 17 42
09:15 29 37 66
09:30 21 30 51
09:45 23 34 57
10:00 25 30 55
10:15 39 35 74
10:30 25 27 52
10:45 39 35 74

11:00 32 34 66

11:15 39 28 67

11:30 34 36 70

11:45 41 30 71
Total  611 641       1252

Percent  48.8% 51.2%        
Peak  11:00 10:45       10:45

Vol.  146 133       277
P.H.F.  0.890 0.899       0.936



L2 Data Collection
1770 West State Street #204

Boise, Idaho 83702
(208) 860-7554

 
 
Project #: FEHR0021                     
Type: Volume / Direction                
Tech: Vawdrey / Judd                    
Counter: 10009                          

 
Tube Da

Date Start: 19-Jun-07
Date End: 25-Jun-07
US89 E of Panguitch

Panguitch, Utah

Page 14

Start 25-Jun-07         Total
Time Mon SB NB        

12:00 PM 28 40 68
12:15 29 29 58
12:30 41 27 68
12:45 41 19 60
01:00 23 21 44
01:15 27 28 55
01:30 38 35 73
01:45 41 26 67
02:00 41 26 67
02:15 40 27 67
02:30 41 28 69
02:45 34 41 75
03:00 39 30 69
03:15 30 37 67
03:30 34 28 62
03:45 28 37 65
04:00 23 37 60
04:15 32 40 72
04:30 31 40 71
04:45 28 52 80

05:00 42 35 77

05:15 37 34 71

05:30 35 40 75

05:45 46 34 80
06:00 26 32 58
06:15 13 20 33
06:30 33 30 63
06:45 22 20 42
07:00 19 28 47
07:15 12 28 40
07:30 19 28 47
07:45 13 15 28
08:00 19 17 36
08:15 14 23 37
08:30 8 19 27
08:45 14 11 25
09:00 11 14 25
09:15 10 19 29
09:30 11 13 24
09:45 10 14 24
10:00 12 13 25
10:15 9 11 20
10:30 8 8 16
10:45 3 19 22
11:00 4 6 10
11:15 4 10 14
11:30 8 7 15
11:45 5 3 8
Total  1136 1199       2335

Percent  48.7% 51.3%        
Peak  13:45 16:00       16:45

Vol.  163 169       303
P.H.F.  0.886 0.813       0.947
Grand

Total
 13989 14448       28437

Percent  49.2% 50.8%        
  

ADT ADT 4,062 AADT 4,062
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US·89 
Agency or Company Fehr & Peers From/To Allon / SR-14 
Date Performed 7124/2007 Jurisdiction Kane County, UT 
Analysis Time Period Weekday Average Analysis Year 2007 

Project Description: 06-721 Coal Hollow EfS 

Input Data 

.- .. - _ .. - -- - -- .. ... _- - - - -- _ ... - -- -" ._- •.. --- ._ . ..• -- --
SllOIIJd.:'1 'Nidtll Ii .. 

'~---------'--

. __ ..• __ . ._-_ .. __ .- , - Lww ~'ijdlh Ii ! Class I highway , Class II highway 

- L~1!lC' 'uidth Ii 

EB 
Terrain i Level I Rolling ---- ......... -----~-------- .. __ .. _ .... - .. -.---.~~~- ... --- .. 

Shl)llkl,~r widl!) Ii Grade Length 1.60 mi Up/down 3.0 ------- ------ .. _--------------
Peak-hour factor, PHF 0.85 

:>91l1('1l1 Ir119111. LI Illi \,-~--- ---~// No-passing zone 20% 

Sll(l\'l tjfl!lhNT"~',' % Trucks and Buses. PT 1il % 

% Recreational vehicles, PH 12% 
Analysis direction vol., V d 137veh/h 

Access pointsl mi 1 

OPPos'lng direction vol., Vo 113veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 6.1 6.1 

Passenger-car equivalents for RVs. ER (Exh'lbit 20-9 or 20-17) 1.4 1.4 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(ET-1 )+PF~(ER-1) ) 0.509 0.509 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.99 

Directional flow rate2. vj(pc/h) vj=V/(PHF,j.fHV * fGl 317 265 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, 
Base free-flow speed 3. BFFSFM 65.0 milIJ 

SFM rmlh 
Adj. for lane width and shoulder width.3 fLS(Exh 20-5) 2.6 mil/) 

Observed volume 3, VI veh/h 
Adj. for access points3. fA (Exhibit 20-5) 0.3 (mill 

Free-flow speed, FFSd FFS=SCM+O.00776(V I fHV ) milh 
Free-flow speed. FFSd (FSS=BFFS-fLS-fA) 62.2 mllh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.9 milh 
Average travel speed, ATS=FFS-0.00776vp-fnp 55.8 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit20-10 or20-16) 1.0 1.0 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fl-N=11 (1 + PT(Er 1 )+PF/ER-1) ) 1.000 1.000 

Grade adjustment factorl, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vj(pc/h)=V/(PHF*f1iV * fo) 161 133 

4 b 
Base percent time-spent-foflowing ,BPTSF(%)=100(1-e,wd ) 17.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 34.1 

Percent time-spent-foflowing, PTSF(%)=BPTSF+f np 33.3 

Level of Service and Otller Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=Vr/ 1,700 0.19 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=O.25L t(V/PHF) 64 

Peak-hour vehicle-miles of travel, VMT 60(veh~ mi)=V'Lt 
219 

Peak 15-min total travel time, TT15{veh-h)=VMT1sfATS 1.1 

ti Ic:IIC :\Documcnts and Settings\j B jornstad\Local Settings\Tcmp\s2k72. tmp 7/30/2007 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US-89 
Agency or Company Fehr & Peers From/To At/onISR-14 
Date Performed 712412007 Jurisdiction Kane County, UT 
Analysis Time Period Weekend Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

-----_.- - ... .. - ...• .... -----.------.~---- ..... _ . 
ShOllld'}1 A'idth II --_ .•. _--... -.- _ .. • _ •• u •••••• _.~ _____ ._ ..• .. _---_ . 

Class I highway I Class II highway ~ LnnL' 'i,idth II 
.. 

L~ln8 ';;idth i 
, 

.~ II 

EB 
Terrain Level I Rolling _ ..• .................. _----- •• _. ______ • __ ._._ ••• _____ u _______ /- "\, 

Shl)\lkl'~1 ;.vidth II Grade Length 1.60 mi Up/down 3.0 ----"_._.- ._------ --------------- Peak-hour factor, PHF 0.85 
.. -. \" / No-passing zone 20% 
:S(?91l1f:nll('nqth, L! !Hi ...... ~"'"-- --~- .. ' 

Slllh''' rjo"!llhllJ!Ul'l 
% Trucks and Buses, PT 25% 

% Recreational vehicles, PR 18% 
Analysis direction vol., V d 167veh/h 

Access pointsi mi 1 
Opposing direction vol., V 0 134vehih 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 6.1 6.1 

Passenger-car equivalents for RVs, Ef-( (Exhibit 20-9 or 20-17) 1.4 1.4 

Heavy-vehicle adjustment factor, fHV=11 (1 + Pr(Er 1 )+PR(ER-1) ) 0.426 0.426 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.99 

Directional flow rate 2, vi(pc/h) vi=V/(PHF'\lV* fG) 461 375 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS FM 65.0 milh 
Field measured speed3, S["M IIlllh 

Adj. for lane width and shoulder widlh,3 fl.s(Exh 20-5) 2.6 mllh 
Observed volume 3, V f 

veh/h 
Adj. for access poinls3, fA (Exhibit 20-5) 0.3 milh 

Free-flow speed, FFSd FFS=SFM+0.00776(Vrl fHV ) milh 
Free-flow speed, FFSd (FSS=BFFS-fLs-fA) 62.2 mill? 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.6 milh 
Average travel speed, ATS:::FFS-0.OO776vp-fnp 54.1 mllh 

Percent Time-Spent-Followiflg 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, Er(Exhibit 20-10 or 20-16) 1.0 1.0 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fl-lV=1/ (1 + Pr(Er 1 )'+'PR(EF~-1) ) 1.000 1.000 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vi{pc/h):::V/(PHF'fHV' fG) 196 158 

b 
Base percent time-spent-following 4, BPTSF(%)=1 OO( 1_e ilV

(! ) 21.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 36.6 

Percent time-spent-following, PTSF(%)=BPTSF+f liP 37.5 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume to capacity ratio, v/c=Vp/1,700 0.27 

Peak i5-min veh-miles of travel, VMT15 (veh- mi)=0.25L,{V/PHF) 79 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V'l, 267 

Peak i5-min total travel time, TT 1S{veh-h)=VMT 15/ATS 1.5 

file:IIC :\DocUlllcnts and Settings\.! B jornstad\Local Scttings\Tcmp\s2 k 7 8. Imp 7130/2007 



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Bjornstad 
Agency or Company Fehr & Peers 
Date Performed 7/24/2007 
Analysis Time Period Weekday Average

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2007 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              137veh/h  

Opposing direction vol., Vo            113veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           18 % 

% Recreational vehicles, PR       12% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.888   0.888 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   181   150 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.1   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   58.8   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.982    0.982  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   164    135  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   18.1  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   40.4  
Percent time-spent-following, PTSF(%)=BPTSF+f np   40.3  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B  
Volume to capacity ratio, v/c=Vp/ 1,700   0.11  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   471  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1603  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   8.0  

Page 1 of 2Directional

7/17/2013file://C:\Users\JBjornstad\AppData\Local\Temp\s2k4AB2.tmp



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Bjornstad 
Agency or Company Fehr & Peers 
Date Performed 7/24/2007 
Analysis Time Period Weekend 

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2007 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              167veh/h  

Opposing direction vol., Vo            134veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           25 % 

% Recreational vehicles, PR       18% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.851   0.851 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   231   185 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.5   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   57.7   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976    0.976  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   201    162  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   21.6  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   42.5  
Percent time-spent-following, PTSF(%)=BPTSF+f np   45.2  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B  
Volume to capacity ratio, v/c=Vp/ 1,700   0.14  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   575  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1954  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   10.0  

Page 1 of 2Directional
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Page i of i 

HIGH PLAN 2002 Conceptual Planning Analysis 

Description/ File Information 
IFilename IIHP preview.xml Iloate Prepared 117/25/2007 I 
Iprogram IIHIGHPLAN Ilversion 111.2·0 I 
IAnalyst IIl8 IIAgency IIFP IIOistrict IIHatcl1, UT I 
IRoad Name Ilus-89 IIFrom/To IIHatch I 
IAnalysis Type IIse9ment IIPeak Direction IINorthbound IIStudy Period IIKlOO I 
luser Notes Ilweekday Average I 

Facility Data 

I Roadway Variables II Traffic Variables I 
IArea Type II deve,~~~~ll# Thru lanes II 211 AAOT II 

2668! % ~eavy 
Vehicles I 181 

IClass II 311Terrain II LevelllK II .093711Base Capacity II 17001 
[posted Speed II 40liMedian II N+ II .5261 Local Adj. 

I .921 Factor 

IFree Flow speedll 4sliLeft Turn lanes II NollpHF II 851 
Adjusted 

I 10331 Capacity 

Pass lane 
II N/AII% NPZ II 1001 Spacing 

LOS Results 
Ii vic Ratio II 0.16 II Density II N/A II PTSF II 87.00 II ATS II 3700 II % FFS II 83.0 II lOS ICI:JI 

Service Volume Tables 

I II A II B II c II 0 II E I 
I Lanes II Hourly Volume In Peak Direction I 
I 1 II 0 II 120 II 350 II 520 II 660 I 
I 2 I 
I 3 I 
I 4 I 
I Lanes II Hourly Volume In Both Directions I 
I 2 II 0 II 230 II 660 II 980 II 1260 I 
I 4 I 
I 6 I 
I 8 I 
I lanes II Annual Average Daily Traffic I 

2 II 0 II 2500 II 7000 II 10500 II 13400 I 
4 I 
6 I 
8 I 

Lanes II Maximum vic Ratio I 
I 1 II 0.00 II 0.15 II 0.37 II 0.56 II 0.71 I 
I 2 I 
I 3 I 
I 4 I 

fi ic:IIC:\[)oclll1lcnts and Sct ti ngsIJ B j ornstad\Locai Settings\ TCl1lp\HP __ prcview.xmi 7/25/2007 



Page! of ! 

HIGHPLAN 2002 Conceptual Planning Analysis 

Description/File Information 
I, !HP_ .xml Date 7/25/2007 

I !HIGHPLAN .2.0 
I 118 FP I IIHatch, UT 
IRoad Name U5-89 Hatch 
I i; Type Peak r I!Study Period IiKl00 
luser Notes I 

Facility Data 

I Roadway Variables II Traffic Variables I 
IArea Type I 

Rural I 
developed ,# Thru Lanes II 211AADT II 2930 1 % ~eavy 

Vehicles I 251 
IClass II 311Terrain II LevelllK II .10273llsase Capacity II 17001 
!posted Speed II 40liMedian II N+ II 

.5341 Local Adj. 
Factor I 921 

IFree Flow Speed II 4sliLeft Turn Lanes II NollpHF II 
.85 1 Adjus~ed 

Capacity I 1001
1 

Pass lane 
I NIAll,!, NPZ II 1001 Spacing 

LOS Results 

II vic Ratio II 0.18 II Density II N/A II PTSF II 97.00 II ATS II 37.00 II % FFS II 82.0 II LOS I[TII 
Service Volume Tables 

I A II B II C II D II E I 
I Lanes Hourly Volume In Peak Direction I 
I 1 0 II 120 II 350 II 520 II 660 I 
I 2 
I 3 
I 4 

I lanes Hourly Volume In Both Directions I 
2 0 II 220 II 650 II 980 II 1240 I 
4 

6 
8 

lanes Annual Average Daily Traffic I 
2 0 II 2100 II 6300 II 9500 II 12100 I 
4 

6 
8 

Lanes Maximum vIc Ratio I 
1 II 0.00 II 0.14 II 0.37 II 0.56 II 0.71 I 
2 I 

I 3 I 
I 4 I 

fi le:1 IC:I[)oclIl11cnts and Setli ngslJBjornstadlLocal Set ti ngslTcl1lplH P_prcvi ew. xm! 7/25/2007 



Directional Page I 01'2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Inforrnation 

Analyst Bjornstad Highway / Direction of Travel US-89 
Agency or Company Fehr & Peers FromlTo Hatcfl/SR-12 
Date Performed 712412007 Jurisdiction Garfield Couty. UT 
Analysis Time Period Weel<day Average Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

------ ------- -- -_. --- --------_ ... - ._- ..... _- -- .• -
ShOllkk:l ',\'i(1111 It ---_ •.. - r' . i - Ulnc' '/iidth It Class I highway Class II highway 

- .. ___ ._ rJ::~2::.?:·i dtll It EB 
Terrain i' Level i Rolling ----_ •.•.. _ •.•. _ ...• _ .. .... _ ......• I • 

Should')l widtll 1L I Grade Length mi Up/down 
~--------------------=~~=- Peak-hour factor, PHF 0.87 

\ I No-passing zone 35% 
S'"'OIlWIl\ Irnqth, L[ mi '-.... --- _/ 

~.Jhl\' .. Il(Jflhl'nO~1 
% Trucks and Buses, PT 21 % 

% Recreational vehicles, PR 18% 
Analysis direction vol., V d 138veh/h 

Access pointsl mi 1 

Opposing direction vol., V 0 127veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger~car equivalents for trucks, ET (Exhibit 20~9 or 20~15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1 + Pr (ET-1 )+Pr:;:(Er:;:-1) ) 0.(372 0.872 

Grade adjustment factor 1, fG (Exhibit 20~7 or 20-13) 1.00 1.00 

Directional flow rate 2, vi(pc/h) vj=V/(PHF>fHV* fG) 182 167 

Free-flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 65.0 milh 
Field measured speed3, Sr-M milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 ml/ll 
Observed volume 3, V, veh/h 

Adj, for access points3, fA (Exhibit 20-5) 0.3 au/I! 
Free-flow speed, FFSd FFS=SFM+0.00776(V/ fHV ) nil/h 

Free-flow speed, FFSd (FSS=8FFS-fLS-fA) 63,5 milh 
Adjustment for no~passing zones, fnp (Exhibit 20-19) 2.5 ml/fJ 

Average travel speed, A TS=FFS-O.00776v p-fnp 58.2 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-1G) 1.0 1.0 

Heavy-vehicle adjustment factor. fHv=lI (1 + PT(ET-1 )+PR(ER-1) ) 0.979 0.979 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vi{pc/h)=V/(PHF~fHV < fG) 162 149 

b 
Base percent time-spent-following 4, BPTSF(%,)=1 OO(1_eavd ) 17.9 

Adj. for no-passing lone, fnp (Exhibit. 20-20) 44.9 

Percenl lime-spenl-following. PTSF(Ojo)=BPTSF+f np 39.5 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume 10 capacity ratio. v/c=VJ 1 ,700 0.11 

Peak is-min veh-miles of travel. VMT 15 (veh- mi)=0.25L
t
(V/PHF) 309 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V*Lt 1076 

Peak i5-min total travel time, TT 1S(veh-h)=VMT1S/ATS 5.3 

tile:IIC:IOocumcnts and Settingsl.! B j ornstadlLocal Settingsl Templs2k84. tmp 7/30/2007 



Directional Page 1 of 2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US-89 
Agency or Company Fellr & Peers FromfTo Hatch I SR-12 
Date Performed 712412007 Jurisdiction Garfield Couty, UT 
Analysis Time Period Weekencl Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

- -- -- - .- . ._- -- ..... - .,. ._- -- -- - -- -- _ .. ..• -- -- -
Sililuld.]! widtll It 

-----~-------~-- [------.---.. -.--.... ---~~ .. -___c_ I Class I highway 
, 

Class 11 highway ~ Lnl1r: ',;iellh II I 

-- - i"" I - l~m[- 'liidth It 

E8 
Terrain Level Rolling 

",,_ .... _- .. - .... _--...... __ ._--_ .. - .- ........ _------ -._--------_._-----_ .. __ .... 
S11011klo:'l ',\'idtl) II Grade Length mi Up/down -------------- --------------- Peak-hour factor, PHF 0.05 

$('(1111«111 1011(1th, L( \_--- --j 
No*passing zone 35% 

!Hi 
~11l~,' Unrlhf'Jll'''' 

% Trucks and Buses, PT 15% 

% Recreational vehicles, PI~ 21% 
Analysis direction vol., V d 146veh/h Access pointsl mi 1 

Opposing direction vol.. V 0 133veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, EH (Exhibit 20-9 or 20~17) 1.0 1.0 

Heavy~vehicle adjustment factor, fl-IV=1/ (1 + PT(ET"1 )+PR(Er~~i) ) 0.905 0.905 

Grade adjustment factor 1, fG (Exhibit 20~7 or 20~ 13) 1.00 1.00 

Directional flow rate 2, vi(pc/h) vi=V/(PHF~fHY' fG) 190 173 

Free~Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFSFM (j5.Q milh 
Field measured speed3, SFM niilh 

Adj. for lane width and shoulder width,3 fLs(Exh 20-5) 1.3 !HI//) 

Observed volume 3, V f 
veh/h 

Adj. for access points3. fA (Exhibit 20~5) 0.3 milh 
Free-flow speed, FFSd FFS=SFM+0.00776(VjJ fHy } milh 

Free-flow speed, FFSd (FSS=8FFS-fI.S-fA) 63,5 mill? 
Adjustment for no-passing zones, fnr> (Exhibit 20-19) 2.6 1Tl1//J 

Average travel speed, ATS=FFS-0.OO776vp.fnp 58.0 milh 

Percent Time"Spent"Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20"16) 1.1 1.1 

Passenger"car equivalents for RVs, Ef~ (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHy=1/ (1+ Pr (Er -1)+PR(ER-1)) 0.985 0.985 

Grade adjustment factor 1, fG (Exhibit 20"8 or 20" 14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=V/(PHF~fHY' fG) 174 159 

b 
Base percent time~spent-following", BPTSF(%)=100(i"e8vd ) 19.1 

Adj. for no"passing zone, fnp (Exhibit. 20"20) 46.0 

Percent time"spent-following, PTSF(O/o)=BPTSF+f ilP 41.1 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20·4) B 

Volume to capacity ratio, v/c=V/ 1,700 0.11 

Peak 15"min veh"miles of travel, VMT15 (veh" mi)=0.25Lt(V/PHF) 335 

Peak-hour vehicle"miles of travel, VMT 60(veh- mi)=V*Lt 1139 

Peak i5-min total travel time, TT 15(veh.h)=VMT 15/ATS 5.8 

lilc:IIC:\Docull1ents and Settings\J Hj orl1stad\Local Settings\ Tcmp\s2 k8A. tmp 7/30/2007 



Directional Page 1 of2 

D1RECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information 

Analyst Bjornstad 
Agency or Company Fellr & Peers 
Dale Performed 712412007 
Analysis Time Period Weekday Average 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

Analysis direction vol., V d 

Opposing direction vol.. V 0 

Average Travel Speed 

138veh/h 

127vehf!1 

Illi 

Passenger-car equivalents for trucks, ET (ExhibiI20-9 or 20-15) 

Passenger-car equivalents for RVs, ER (Exhiblt 20-9 or 20-17) 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 

Free-Flow Speed from Field Measurement 

Field measured speed3, SFM 

Observed volume 3, V f 

Free-flow speed, FFSd FFS=SFM+0.00776(Vrl fHV ) 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 

Percent Time-Spent-Following 

Passenger-car equivalents for trucks, ET(Exhibil 20-10 or 20-16) 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 

b 
Base percent time-spent-following4, BPTSF(%)=100{1-eaVd ) 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 

Percent time-spent-following, PTSF(%)=BPTSF+f np 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 

Volume to capacity ratio, v/c=V pI 1,700 

Peak i5-min veh-mlles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 

Peak-hour vehicle-miles of travel, VMT 60{veh- mi)=V*Lt 

Peak i5-min total travel time, TT 15(veh-h)=VMT ls/ATS 

tnilll 

vehlh 

milh 

1.7 mill) 

Site Information 

Highway I Direction of Travel 
From/To 
Jurisdiction 
Analysis Year 

US-89 
SR-12 / Panguitch 
Garfield Couly, UT 
2007 

• Class I highway II Class II highway 

Terrain • l.evel • Rolling 

Grade Length mi Up/down 
Peak-hour factor, PHF 0.87 
No-passing zone 5% 

% Trucks and Buses, PO! 21 % 

% Recreational vehicles, PI'< 

Access points/ mi 

18% 

2 

Analysis Direction (d) Opposing Direction (0) 

1.7 1.7 

1.0 1.0 

0.872 0.872 

1.00 1.00 

182 167 

Estimated Free-Flow Speed 

Base free-now speed:!, BFFSFM 

Adj. for Jane width and shoulder width,3 fLS(Exh 20-5) 

Adj. for access points3, fA (Exhibit 20-5) 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 

Average travel speed, ATS=FFS-0.00776vp-fnp 

65.0 milll 

1.3 IW/!) 

0.5 mi/ll 

63.2 milh 

58.8 milll 

AnalYSis Direction (d) Opposing Direction (0) 

1.1 1.1 

1.0 1.0 

0.979 0.979 

1.00 1.00 

162 149 

17.9 

18.6 

27.6 

A 

0. 11 

226 

787 

3.8 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway / Direction of Travel US-89 
Agency or Company Fellr & Peers From/To SR-12 / Panguitch 
Date Performed 712412007 Jurisdiction Garfield Couty. UT 
Analysis Time Period Weekend Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

- -- -- - ._- ....... - _. -.~ .. - ._. .. _ .... -.- ,--- - •.. -- --- -." .. -
Shnt!ld,~r A'idth ______ . __ . It 

---.--~--.---.---.-----E-,---.-.-----... -----.. ----... -- ' .. '~c- '"" i - LillW'/.'idth II 
, Class I highway Class II highway 

- ~~no: 'i.illtll ___________ It // ..• .-- -~- .... \ Terrain !" Level [ Rolling -............. __ .... _._-_._._.--------._._-----_ .. _-- ------_ .. _---------
Shf.luld.:'r ',\rid!!> II Grade Length m; Up/down 

- ------- ------- - - - -- ------ - - -- Peak-hour factor, PHF 0.85 
\ I No-passing zone 5% 

S('Un1C'l1t Irnqth. 1.1 . mi \, --~~/ --- % Trucks and Buses, PT 15 % ':hh'/ tlurlh /'/[(1,'/ 

% Recreational vehicles, PR 21% 
Analysis direction vol., V d 14Gveh/h 

Access points/ rni 2 

Opposing direction vol., Vo 133veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (a) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, EH (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1 + PT(ET~ 1 }+PH(EF<-1) ) 0,905 0,905 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate 2, vi(pc/h) v(V/{PHF'flw' fG) 190 173 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BF FS[",M 65.0 m!lh 
Field measul'ed speed 3, SFM ml//J 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 inl/ll 
Observed volume 3, V f 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.5 milh 

Free-flow speed, FFS(j FFS:::SFM+0,00776(Vr/ fHV ) milh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.2 mi//J 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.8 mil!) 
Average travel speed, ATS=FFS~0.00776vp-fnp 58.6 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction to) 

Passenger-car equivalents fO!' trucks, Er(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-10 or 20-16) 1.0 10 

Heavy-vehicle adjustment f<lctor, fHV=1/ (1 + Pr(Er 1 )+PR(ER-1) ) 0.985 0.985 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 100 

Directional flow rate 2, vj(pc/h)=V/(PHF'\N < fG) 174 159 

b 
Base percent time~spent-following4, BPTSF(%)=100(1-eavd ) 19,1 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 19.4 

Percent time-spent-following, PTSF(%)=BPTSF+f np 28.4 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=V r/ 1,700 0.11 

Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF) 215 

Peak-hour vehicle-miles of travel, VMT Go{veh- mi):o:V'lt 832 

Peak 15-min total travel time, TT 15{veh-h}=VMT 15/ATS 4.2 

lile:1 Ie :1[)ocuJ11cn ts and Scttingsl.J BjornstadlLocal ScttingslTcmpls2kAS, tm p 7/30/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information 

Analyst 
Agency or Company 
Date Performed 

Bjornstad 
Fel1r & Peers 
712412007 

Analysis Time Period Weekday Average 

Project Description: 06-721 Coat Hollow EIS 

Input Data 

Silnllkk'r ',\,jdtll It ........................................................ _. _._ ... _.·:'::::::_~cc . ___ . 
--.---- L:II)(O ';;idth 11 

Analysis direction vol., V d 

Opposing direction vol.. V 0 

Average Travel Speed 

107veh/h 

112veh/h 

Illi 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 Of 20-15) 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-17) 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 

Free-Flow Speed from Field Measurement 

Field measured speed J , SFM 

Observed volume J , Vr 

Free-flow speed, FFSd FFS::oSr:M+0.00776(Vrl fHv ) 

Adjustment for no~passing zones, fnp (Exhibit 20-19) 

Percent Time~Spent-Following 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 

Passenger-car equivalents for RVs, Er<. (Exhibit 20-10 or 20-16) 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 

Base percent lirne-spent-following4, BPTSF(%)=1 00(1 _edvd b ) 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 

Percent time-spent-following, PTSF(%)=BPTSF+f np 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 

Volume to capacity ratio, v/c=V n' 1 ,700 

Peak is-min veh-miles of travel, VMT15 (veh- mi)=0.25L
t
(V/PHF) 

Peak~hour vehicle~miles of travel, VMT 60(veh- mi)=V*Lt 

Peak 15~min total travel time, TT15(veh-h)=VMT 15/ATS 

milll 

veh/h 

Inllh 

1.5 tnl/h 

Site Information 

US·89 Highway I Direction of Travel 
From/To 
Jurisdiction 
Analysis Year 

Panguitch / SR~20 
Garfield Couty. UT 
2007 

1-7 Class I highway ! . - Class II highway 

Terrain r ~ Level 
("" 

I Rolling 
Grade Length mi Up/down 
Peak-hour factor. PHF 
No-passing zone 

% Trucks and Buses, PT 

% Recreational vehicles, PR 
Access points! mi 

0.86 
15% 

25% 

12% 

3 

Analysis Direction (d) Opposing Direction to) 

1.7 1.7 

1.0 1.0 

0.851 0.851 

1.00 1.00 

146 153 

Estimated Free-Flow Speed 

Base free-flow speed 3, BFFSpM 65.0 (nt/I! 

Adj. for lane width and shoulder width,3 fLS(Exll 20-5) 1.3 milh 

Adj. for access points3, fA (Exhibit 20-5) 

Free-flow speed, FFSd (FSS:::BFFS-fLS-fA) 

Average travel speed, ATS=FFS-0.00776vp-fnp 

0.8 mil/) 

63.0 mllh 

59.1 mill? 

Analysis Direction (d) Opposing Direction (0) 

1.1 1.1 

1.0 1.0 

0.976 0.976 

1.00 1.00 

128 133 

14.5 

27. 2 

28.4 

A 

0.09 

292 

1006 

4.9 

fllc:llC :\DocU111cnts and Settings\J B jornstad\Local Settings\ TC111p\s2k96. t111P 7/30/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel U$-89 
Agency or Company Pell!" & Peers From/To Panguitch / SR-20 
Date Performed 7/24/2007 Jurisdiction Garfield Couty, UT 
Analysis Time Period Weekend Analysis Year 2007 

Project Description: 06-721 Coal Hollow EfS 

Input Data 

- - --------.-~-- .. - ------ -----_._---_ . 
ShOllkk!1 ',\'jiltll " --_ ........... _-_ .•. __ ... _ .. _-_._-- .... " .. __ ....... - ... - ._ ... .... "_ ........ __ .- .. _._ ..•. _._ .. _._._--_. __ .. _ .. _ .... _ ...... - .. _.,." I Class I highway i Class It highway --- LUW'/iidl!1 " -- _. 
Lane' ',."idtll ~\ 

i-- 1-~ It //- Terrain Level Rolling ..... _--_.- .. -.--.. -.-.. ~~ .. ------~ _ ... - .. ~--.... -----.. --.-------
Sh(lul(k~1 ',\'I.:ItI1 1\ Grade Length mi Up!down .- -- -- ._.. - _.- .• - .. - _._.- .. - _ .. -- ._. - ._ . . _ . ----------- Peak-hour factor, PHF 0.94 

\ ,/ No-passing zone 15% 
S(~Onl0nl !0Ilqt!1. 1.1 !Hi \' .... _..-"-'" 

~-Jl0\'1 Uflrlhllf(IIW 
% Trucks and Buses, PT 36% 

% Recreational vehicles, PH 14% 
Analysis direction vol., V d 154veh!h 

Access points! mi 3 
Opposing direction vol., V 0 113veh!h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction to) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Eli (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, flw=11 (1 + PT(ET~ 1 )+PR{ER-1) ) 0.799 0.799 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 100 100 

Directional flow rate 2, vj(pc/h) vj=V/{PHF~fHV' fG) 205 151 

Free¥Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFSr:M 65.0 rllr/h 
Field measured speed 3, SFM milll 

Adj. for lane width and shoulder width,3 fLS{Exh 20-5) 1.3 mil11 
Observed volume 3, Vf 

vehlh 
Adj. for access points3, fA (Exhibit 20-5) 0.8 I'm/Ii 

Free-flow speed, FFSd FFS:::Sr:M+0.00776(V/ fiN) mill"! 
Free-flow speed, FFSd (FSS=BFFS-fI,S-fA) 63.0 milh 

Adjustment for no-passing zones, fop (Exhibit 20-19) 1.5 milh 
Average travel speed, ATS=FFS-0.OO776vp-fnp 58.7 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET{Exhibit 20~10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, EF<: (Exhibit 20 H 10 or 20 H 16) 1.0 1.0 

Heavy-vehicle adjustment factor. fHV"'11 (1 + PT(ET+1 )+P!,<:(E R-1) ) 0.965 0.965 

Grade adjustment factor" fG (Exhibit 20-8 or 20~14) 100 1.00 

Directional flow rate 2, vj(pc/h)=V/{PHF'fHV ' fG) 170 125 

b 
Base percent time-spent-following 4, BPTSF(%)=100(1-eaVd ) 18.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 28.4 

Percent time-spent-following, PTSF(%)=BPTSF+f np 30.8 

Level of SelVice and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=Vp/1 ,700 0.12 

Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF) 385 

Peak~hour vehicle-miles of travel, VMT Go(veh- mi)=V'Lt 
1448 

Peak 15·min total travel time. TT15(veh-h)=VMT1s1ATS 6.6 

tile:! IC :\Documcn(s and Sctti ngs\J B jornstad\Locai Scttings\Tcm p\s2 k9C, tmp 7130/2007 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway / Direction of Travel SR-20 
Agency or Comp<lny FeIJr & Peers From/To U$-89 I Upslope 
Date Performed 712412007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday Average Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.... . ~- " ......... ~ ... --------~--- - ..... -
ShOllkk,f' ',,"'iLltl, II 

-------~-------.---_i ......... _-_._ .. "._ .. _._ .... _--_ ... _ .. _._ .. _ .. - ....... __ . __ .. - . 
1'" Class I highway i Class II highway - L~l!)(' width II _. --- . 

/--~------ I .-~ L,inD ';,illth It Terrain Level Rolling - " ... _ .. _.- ..... - ... -~ .... -~ .. --. -.. -.------- f------------.... -.. ~. -~- / \ 
C-

. _______ SJ.H~I~·I~\'i.::!tl2.. _ = _'_"":'_ -:." J.l _ Grade Length m, Up/down 
.. - -- -- ._- _ .. - - Peak-hour factor, PHF 0.85 

~// ------ \ No-passing zone 45% 
SqJIH(,nt Ip.ngth, l.J mi '"', --- % TI'ucks and Buses, PT 27 0/0 

'-.I),1l'l fJlJllll,i'frul'/ 

% Recreational vehicles, PI~ 14% 
Analysis dil'ection vol., V d 73veh/h 

Access points/ mi 0 
Opposing direction vol., V 0 82veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHv"'1! (1 + PT(ET-1 )+Pr:;:(ER~ 1) ) 0.841 0.811 

Grade adjustment factor 1, fG (Exhibit 20-7 01' 20-13) 1.00 100 

Directional flow rate 2, vj(pc/h) vj=V/(PI·iF"fl-lV' f G) 102 115 

Free-Flow Speed from Field MeasUl'ement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS 10M 50.0 rw/ll 
Field measured speed3, SFM rmlh 

Adj. for lane width and shoulder width,3 fLS(Exll 20-5) 1.3 mrlh 
Observed volume 3, V f 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.0 17?llh 

Free-flow speed, FFSd FFS=SFM+0.00776(Vrl fHV ) mll!l 
Free-flow speed, FFSd (FSS:::SFFS-fL.S-fA) 48,7 rrulh 

Adjustment for no-passing zones, fnfl (Exhibit 20-19) 1.1 mlill 
Average travel speed, ATS=FFS-O,OO776vp-fnp 45.9 IllII!l 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(ET-1 )+Pr.;(E1:;:-1) ) 0.974 0.974 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=V/(PHF*fHV' fG) UB 99 

b 
Base percent time-spent-following4, BPTSF(%)=100(1-e"v(j ) 10.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 43.6 

Percent time-spent-following, PTSF(%)=BPTSF+f np 33.4 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V pi 1,700 0.06 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt(V/PHF) 182 

Peak-hour vehicle-miles of travel, VMTGo(veh- mi)=V'"Lt 621 

Peak 15·min total travel time, TT ls{veh-h)=VMT 15/ATS 4.0 

tile:lIC:IDocuments and SettingslJ BjornstadlLocal ScttingslTcmpls2k I C2.t111P 7/30/2007 



Directional Page 1 of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Bjornstad Highway I Direction of Travel SR-20 
Agency or Company Fellr & Peers FromlTo US-Bf) / Upslopo 
Date Performed 7/24/2007 Jurisdiction fron County, UT 
Analysis Time Period Weeke/J(I Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

..... _. ------~------.. --- .~ ._- . .... ,.- -- .. .. -- - - ..• - --
Sho!lld01 ',<"idtll 1t . __ ._.- " .. _, .. " ... _--_ ..... "--",. __ .•. ,'-_.--_.-.- __ . ___ . __ .. ___ ._._~c=~~ 

i Class I highway ! Class II highway -- Lane'l.'idlh II 
.• ..• 

ffi 
, 

! --.~ L~l!1(: 'uidt!> " Terrain ! Level Rolling ------_._._-_ .. - .... _--.... ,., .. ".,_ .. ,--.-~,---.---------.----.. --.. , 
Should,:·! "'kith " Grade Length mi Up/down -------_ .. _------ ------------- Peak-hour factor, PHF 0,85 --- Illi 

'., / No-passing zone 15°/0 
$,:0911\('111 Irllqlh. LI '>.'--~- -----_/ 

'_~l'lt'l tjlJl!l1/lrrul'l % Trucks and Buses, PT 27% 

°/0 Recreational vehicles, Pr~ 14% 
Analysis direction vol., V d 114veh/h 

Access pointsl m! 0 

Opposing direction vol., V 0 82veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Dil'ection (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20~17) 1.0 1.0 

Heavy-vehicle adjustment factor, ffw=11 (1 + PT(ET-1 )+PR(EI~-1) ) 0.841 0.841 

Grade adjustment factor" fG (Exhibit 20~7 or 20-13) 1.00 1.00 

Directional flow rate 2, vi(pc/h) vtV/(PHF*f1w' fG) 159 115 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS FM 50.0 milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 nll/h 
Observed volume 3, Vf 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.0 mi/ll 

Free-flow speed, FFSd FFS"SFM+O.00776(V, fHV ) milh 
Free-flow speed, FFSd (FSS=BFFS~fLs-fA) 48.7 mil!? 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.1 milh 
Average travel speed, ATS=FFS-0,00?76vp-fnp 45.4 milh 

Percent Time~Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger~car equivalents for trucks, ET{Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-10 or 20*16) 10 1.0 

Heavy-vehicle adjustment factor, ff-lV=11 (1+ PT(ET-1 )+Pr~(ER* 1) ) 0.974 0,971 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 100 100 

Directional flow rate2, vj(pc/h)=V/(PHF'fHV * fG) 138 99 

b 
Base percent time-spent-following4, BPTSF(%)=1 00(1_eavd ) 15.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 41.7 

Percent time-spent-following, PTSF(%)=BPTSF+f np 34.2 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=Vr/ 1 ,700 0.09 

Peak 15-min veh-miles of travel, VMT15 (veh- mi):::0.251)V/PHF) 285 

Peak-hour vehicle-miles of travel, VMT 6o{veh- mi)=V't..t 969 

Peak 15-min total travel time, TT 1S{veh-h)=VMT15/ATS 6.3 

f11e://C:\Doculllcnts and Scttings\JB jornstad\Local Scttillgs\Tcmp\s2k6C. tm p 7/30/2007 
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2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

General Information 

Analyst Bjornstad 
Agency or Company Fehr & Peers 
Date Performed 7/2412007 
Analysis Time Period Weekday Average 

Project Description: 06v 721 Coal Hoflow EIS 

Input Data 

r; Class I highway P Class II highway 

Opposing dirwion 

f---------.-____ AIEIZS~ d"il::..CC::tl:::'o:,:.n __ --,--____ -l 
1\'--__ --/1 

Tola! length ofana!ysis segment, L[ (lIIi) 

Length oflwo-Janc highway upstream orlhe passing lane, Lu (mi) 

Length of passing lane including tapers, Lpi (mi) 

Average travel speed, ATSd (from Directional Two-Lane Highway Segment 

Worksheet) 

Percent time-spent-following, PTSFd (from Directional Two-Lane Highway 

Segment Worksheet) 

Level of service I , LOS(] (from Directional Two-Lane Highway Segment 

Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

lane for average travel speed, Lde (mi) (Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for avg travel speed, Ld ( mil Ld=L(Lu +LPI+ Lde) 

Adj. factor for the effect of passing lane on average speed, fPI (Exhibit 20-

24) 

Average travel speed including passing [ane 2, ATSp! = (ATSd * Lt ) I 

(L, +Ld+(L,ifp,)+ (2Lde/(1+fp,)) ) 

Percent Time-Spent-Following 

Downstream length of two-fane highway within effective length of passing 

lane for percent time-spent-fallowing, Lde ( mi)(Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for percent-time-following, 

Ld ( mi)=LC(Lu + Lpl+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-following, 

fpl(Exhibit 20-24) 

Percent time-spent-following including passing lane3, PTSF PI(%) 

PTSF pl= PTSF d{ L u +Ld+fpILpl+«1+fpl)/2)Lde]/Lt 

Site Information 

Highway of Travel 
FromfTo 
Jurisdiction 
Analysis Year 

EB 
~10.\' tb!h !lIro,", 

file:IIC:\Documents and Settings\LJacobs\Local Settings\Temp\s2k44.tmp 

SR-20 
Upslope I Summit 
Iron County, UT 
2007 

2.3 

0.0 

2.2 

36.0 

IR.4 

A 

1.70 

-J.6{J 

J.J() 

39.5 

13.{J(} 

-12.90 

{J.58 

10.7 

9114/2007 
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2 

DIRECTIONAL TWO·LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

Genera/Information Site Information 

Analyst Bjornstad Highway of Travel SR·20 
Agency or Company Fehr & Peers FromlTo Upslope / Summit 
Date Performed 712412007 Jurisdiction Iron County, UT 
Analysis Time Period Weekend Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

r Class I highway P7 Class II highway 

--- Opposing direction ....---- __ }IEIr>i2. direction ---
\ I EB LII Lpl Ldo Ld 

.L! ~lOW tlalh AIfOW 

Total length of analysis segment, L[ (mi) 2.3 

Length oftwo"lanc highway upstream oflhe passing lane, Lu (mi) 0.0 

Length of passing lane including tapers, Lpl ( mil 2.0 

Average travel speed, ATSd (from Directional Two-Lanc Highway Segment 34.9 
Worksheet) 

Percent time-spent-following, PTSFd (from Directional Two-Lane JIighway 
23.6 

Segment Worksheet) 

Level of service 1 , LOSd (from Directional Two-Lane !-iighway Segment A 
Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

lane for average travel speed, Lde ( mil (Exhibit 20-23) 
I. 70 

Length of two-lane highway downstream of effective length of the passing 

lane for avg travel speed, Ld ( mil Ld=LC(Lu +LP1+ Lde) 
-1.40 

Adj. factor for the effect of passing lane on average speed, fpI (Exhibit 20- 1.11 
24) 

Average travel speed including passing lane2, ATSpl = (ATS/ Lt ) I 
38.7 

(L" +Ld+(L,if,,)+ (2Ld.J(1 +f,,)) ) 

Percent Time-Spent-Fo/low;ng 

Downstream length of two-lane highway within effective length of passing 

lane for percent time-spent-following, Lde (mi)(Exhibit 20-23) 
13.00 

Length of two-lane highway downstream of effective length of the passing 

lane for percent-lime-following, -/2.70 

Ld ( mi)=Lf(Lu + Lpl+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-following, 

f,,(Exhibit 20·24) 
0.58 

Percent time-spent-following including passing lane3, PTSF pl(%) 
!3.7 

PTSF pl= PTSF d[ L u +Ld+fpILpl+((1+fpl)/2)Ldel/Lt 

file:IIC:\Documents and Settings\LJacobs\Local Settings\Temp\s2k12.tmp 9114/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General ,,,formation Site Information 

Analyst Bjornstad Highway I Direction of Travel SR-20 
Agency or Company FellI" & Peers From/To Summit / Downs/ope 
Date Performed 7/24/2007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday Average Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

..... - _ .. _ ... - " .... - ~ ""- -" - •.. -- -~.-----.---- -- ._- -- .... _- .. - . 
ShOIII':].:'i width It 

--~-'-'--"-'----'-'-. f--c-- . _. r· Class! highway [ Class It highway - ltJ!)« 'lildt!1 II - L,mf) 'liidth It 

EB 
Terrain I Level ! Rolling 

.--.-.--------~~~- -----_. __ .. _------- l \ 
Should':'1 «'i.:l(1) IL Grade Length 1.30 mi Up/down 71 - - - - - - - - -- - - - - - - - - - - -~ ~ ~=--

Peak~hour factor, PHF 0.85 

S"{Fnc'nl If'nqth, Lj mi 
--. r\\.~____ ..--/' No-passing zone 100% 

',:1101'1 tJorlh l'Hol'/ 
%, Trucks and Buses, PT 27% 

% Recreational vehicles, PR 14% 
Analysis direction vol., Vd 73veh/h 

Access pointsl mi 1 

Opposing direction vol., V 0 82veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 12.9 12.0 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-17) 1.6 1.6 

Heavy-vehicle adjustment factor, ffiV=11 (1 + PT(Er 1 )+PR(ER-1) ) 0.233 0.233 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.91 

Directional flow rate 2, vi(pc/h) vi=V/(PHF*fHVk fG) 369 456 

Free-Flow Speed from Field Measurement Estimated FI'ee-Flow Speed 

Base free-flow speed3, BFFSFM 60,0 mill! 
Field measured speed3, 5 FM milh 

Adj. for lane width and shoulder width,3 fl.s(Exh 20-5) 13 milfl 
Observed volume3, Vf 

veh/h 
Adj, for access points3, fA (Exhibit 20-5) 0.3 milh 

Free-flow speed, FFSd FFS=SFM+0.00776(Vl fHV ) milh 
Free-flow speed, FFS{I (FSS=BFFS-fI.S-fA) 58.5 mill? 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.6 mll11 
Average travel speed, ATS=FFS-0.00776vp-fnp 49.4 1H1111 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibil 20-'\0 or 20-16) 2.8 2.8 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-10 Of 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(ET-1 )+PR{ER-1) ) 0.673 0.673 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20~ 14) 1.00 1.00 

Directional flow rate2, vj(pc/h)=V/(pHF'fHv' fG) 128 143 

b 
Base percent time-spent-following4, BPTSF(%)=1 00(1_eaVd ) 14.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 54,5 

Percent time-spent-following, PTSF(%)=BPTSF+f np 43.3 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V p/1 ,700 0.22 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 28 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V'L
t 

95 

Peak 15-min total travel time. TT15(veh-h)=VMT15/ATS 0.6 

flle:IIC:\Documents and Settings\J8jornstad\Local Settings\Temp\s2k4E,tmp 7130/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway / Direction of Travel SR-20 
Agency or Company Fehr & Peers From/To Summit I Downslope 
Oate Performed /12412007 Jurisdiction Iron County, UT 
Analysis Time Period Wee/(end Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

- . ... -- ---- ._- - -- -- ._ .. - _ .. --_._-_.----- ... _. ._ .......... 
5hlll)I<1,)( width It ---- .. _-_. .... _ ..... _.- ..._-----.---- ! Class I highway i Class II highway - lane'liidth II .-

I • L~m(' 'Jlidtli It 

EB 
Terrain Level I Rolling . _._----_._--_ .. _--_ ... _ ... _--.- -- ........ "._ ... _- .. __ ._._--

Shrlllkk'i ~'c'i<jth It 

1\,--___ - /1 

Grade length 1.30 m; Up/down 7.1 ----_.- ---------- ...... _-------- Peak-hour factor, PHF 0.85 
.- No-passing zone 100% 

Sq]ll1(dll Ipllq!il, Lr Illi 

:-J}I)\'>' ti(,tthfltll)1'I % Trucks and Buses, P,. 27% 

% Recreational vehicles, Pr~ 14°/0 
Analysis direction vol., V d 114veh/h 

Access pointsl m; 1 

Opposing direction vol.. V 0 82veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 12.9 12.9 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-17) 1.6 1.6 

Heavy-vehicle adjustment factor. fl-IV=11 (1 + PT(ET-1 )+PH(Ef-{-1) ) 0.233 0.233 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.91 

Directional flow rate 2, vi(pc/h) vi".:V/{PHF"'fHV~ fG) 576 156 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFS 10M 60.0 mill! 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milh 
Observed volume:), VI veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0.3 milh 
Free-flow speed, FFS cl FFS:::SFM+0.00776(Vrl fHv ) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 mill? 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.6 mil/! 

Average travel speed, ATS=FFS-0.00776vp-fnp 47.8 Imll? 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks. E,.(Exhibit 20-10 or 20-16) 2.8 2.8 

Passenger-car equivalents for RVs. EH (Exhibit 20 H 10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHv=11 (1+ PT(ET~1)+PR(EI~-1}) 0.673 0.67J 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vj(pc/h)=V/(PHF*fHV" fG) 199 143 

b 
Base percent time-spent-following4, BPTSF(%)=100(1-eClVd ) 21.5 

Adj. for no-passing zone, fnp (Exllibil. 20-20) 56.8 

Percent time-spent-following, PTSF(%)=BPTSF+f np 15.2 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20·4) C 

Volume to capacity ratio, v/c=Vpl 1,700 0.34 

Peak is-min veh~miles of travel, VMT 15 (veh- mi)=0.25L1(V/PHF) 41 

Peak-hour vehicle~miles of tr<wel, VMT Go(veh- mi)=V~Lt 148 

Peak 15-min total travel time, TT lS(veh-h)=VMT 15/ATS 0.9 

Ii Ic:IIC :\Documcnts and Scttings\J B jornstad\Local Scttings\Tcl11p\s2k54. tmp 7/30/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information 

Analyst Bjornstad 
Agency or Company Fe"r & Peers 
Date Performed 7/24/2007 
Analysis Time Period Weekday average 

Project Description: 06-721 Coal Hollow EfS 

Input Data 

Analysis direction vol., V d 

Opposing direction vol., V 0 

Average Travel Speed 

73vehlh 

82vehJh 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-9 or 20-17) 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 

Free-Flow Speed from Field Measurement 

Field measured speed3, SrM 

Observed volume 3, Vf 

Free-flow speed, FFSd FFS=SFM+0.00776(Vl fiN) 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 

Percent Time-Spent-Following 

Passenger-car equivalents for trucks, E1(Exhibit 20-10 or 20-16) 

Passenger-car equivalents for RVs, EH (Exhibit 20-10 or 20-16) 

Heavy-vehicle adjustment factor, fHv=11 (1 + PT(ET-1 )+Pr~(EI~-1) ) 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 

Base percent time-spent-following-1, BPTSF(%)=1 00(1 "e<w(!b ) 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 

Percent time-spent-following, PTSF(%)=BPTSF+f 11p 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 

Volume to capacity ratio, v/c=v pi 1,700 

Peak 1S-min veh-miles of travel, VMT 15 (veh- mi)=0.25L,(V/PHF) 

Peak-hour vehicle-miles of travel, VMT 60(vell- mi)=V*Lt 

Peak 15-min total travel time, TI15(vell-h)=VMT1sfATS 

mill") 

veh/h 

3.0 milh 

Site Information 

Highway I Direction of Travel 
From/To 
Jurisdiction 
Analysis Year 

SR·20 
Downslope / /-15 
Iron County. UT 
2007 

i Class I highway (" Class II highway 

Terrain r'~ Level 

Grade Length 4.00 mi 
Peak-hour factor, PHF 
No-passing zone 

% Trucks and Buses, PT 

% Recreational vehicles, PR 
Access points! mi 

i Rolling 

Up/down 3.4 
0.85 
70% 

27% 

14% 

1 

Analysis Direction (d) Opposing Direction (0) 

9.1 9.1 

1.5 1.5 

0.307 0.307 

1.00 0.94 

280 331 

Estimated Free-Flow Speed 

Base free-flow speed 3, BFFS1'M 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 

Adj. for access points3, fA (Exhibit 20-5) 

Free-flow speed, FFS(! (FSS=BFFS"fLS-fA) 

Average travel speed, ATS=FFS-0.00776vp-fnp 

60.0 ml/h 

1.3 millt 

0.3 nllll} 

58.5 (nllh 

50.7 milh 

Analysis Direction (d) Opposing Direction (0) 

1.5 1.5 

1.0 1.0 

0.881 0.881 

1.00 1.00 

97 109 

11.3 

51.8 

38.7 

B 

0.16 

167 

569 

3.3 

tilc:IIC:\Doeumcnts and Scttings\JBjornstad\Local Scttings\Tcmp\s2k42.tmp 7/30/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel SR-20 
Agency or Company Fehr & Peers From/To Downslope / '-15 
Date Performed 7/24/2007 Jurisdiction Iron County. UT 
Analysis Time Period Weekend Analysis Year 2007 

Project Description: 06-721 Coal HoI/ow EIS 

Input Data 

- -- _ ... .~ ... - " ...• ". -- ..... .- ~ - -- ~ .. _. - - - .. - - --
ShOII!(!'~1 width It 

--.. ----------_ .. _-_._-- " .. -------------------- !"" Class I highway Class II highway - Lw)(· 'i<idlh It 

~ Lam· 'liidlh It 

EB 
Terrain 

! 
Level Rolling ! ......... -.. -.. - .. ---~--~-------- -----_ •.. _--_ .. _-_ ... _-----------

.shOll!d~'1 ',,,ielt!) It Grade Length 4_00 mi Up/down 3.4 -- _ ... _----- ------ - - -- - -- - - - -- ---
Peak-hour factor, PHF 0.85 

S('~!lllC·n! Irllqth. LJ Ill! "'~---- ~/I 
No-passing zone 70%) 

~-Jll1(\' tlfl!lhiljful'l 
% Trucks and Buses, PT 27% 

% Recreational vehicles, PR 14"/" 
Analysis direction vol., V d 114veh/h 

Access pointsl mi 1 
Opposing direction vol" V 0 82veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks. ET (Exhibit 20-9 or 20-15) 9.1 9_1 

Passenger-car equivalents for RVs. Ef'{ (Exhibit 20-9 or 20-17) 1.5 1.5 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(Er 1)+PR(EF<:-1)) 0.307 0_307 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1. 00 0_94 

Directional flow rate 2, vj(pc/h) V(:V/(PI'-!F~fHV" fG) 437 334 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, GFFSFM 60.0 milh 
Field measured speed3, SFM tn/Ill 

Ad)_ for lane width and shoulder width,J fLS(Exh 20-5) U mil11 
Observed volume J, V f 

veh/h 
Adj_ for access pOintsJ, fA (Exhibit 20-5) 0_3 mil" 

Free-flow speed. FFSd F FS=SFM+0.00776(VII fHV ) milh 
Free-flow speed. FFSd (FSS=BFFS-fLS-fA) 58.5 milfJ 

Adjustment for no-passing zones. fnp (Exhibit 20-19) 3.0 1711/11 
Average travel speed. ATS=FFS-0.00776vp-fnp 49.5 IlI//1l 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (a) 

Passenger-car equivalents for trucks. ET(Exhibit 20-10 or 20-16) 1.5 1.5 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-10 or 20-16) fO fO 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(E T¥1 )+PR(Ef{-1) ) 0.881 0_881 

Grade adjustment f8ctor 1, fG (Exhibit 20-8 or 20~ 14) 1.00 fOO 

Directional flow J"ate2, vi(pc/h)=V/(PHF'fHV* fG) 152 109 

b 
Base percent time-spent-following 4, BPTSF(%)=100(1-eaVd ) 17.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 52,8 

Percent time-spent-following, PTSF(%)=BPTSF+f np 39.0 

Level of Service and Other Performance Measures 

Level of service. LOS (Exhibit 20¥3 or 20-4) C 

Volume to capacity ratiO, v/c=V / 1.700 0.26 

Peak i5-min veh-miles of travel, VMT 15 (veh- mi)=0.25L1{V/PHF) 262 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V'L
t 

889 

Peak 15-min total travel time, TT 15{veh-h)=VMT 15/ATS 5.3 

ti 1 c:IIC :\[)ocul11cnts and Settings\) B j ornstad\Local Scttings\Tcl11p\s2k 48 _ tmp 7/30/2007 
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ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nal 51 Bomstad Intersection US-89 / Main Street 

IAqencv/Co. Fehr& Peels Jurisdiction Pall til/ell. UT 

Dale Performed 7/30/2007 nalvsis Year 2007 

nalvsis Time Period 8.00 - g·OO 

Pro"eello 06-721 Coal Ho/low EIS 

--~ asUWest Stleet us-so / COlltOf Slteet !North/South Stleet Sf-<-113 / US-89 

~olume Adjustments and Site Characteristics 
IApproacil Eastbound Westbound 
Movement L T I< L T " Volume (vell/h) 6 20 3 18 12 67 
%Thrus Left 1~3ne 

Approach Northbound Southbound 
Movement I. T R I. T R 
Volume (veh!h) 4 37 38 68 23 9 
% Thrus Left Lane 

Eastbound Westbound Northbound Southbound 

1.1 L2 L1 L2 1.1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 
Flow Rate (veh!h) 28 3 33 76 46 43 77 36 
% Heavy Vehicles 0 0 6 14 5 0 18 0 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

Saturation Headway Adjustment Worksheet 
Prop. Left-Turns 0.2 0.0 0.6 0.0 0.1 0.0 1.0 0.0 
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.3 
Prop. Heavy Vehicle 0.0 0.0 0.1 0.1 0.0 0.0 0.2 0.0 
hL T-adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
hRT-adj -OJ -OJ -OJ -OJ -OJ -OJ -OJ -OJ 
hHV-adj 1.7 1.7 1.1 1.7 1.1 1.7 1.1 1.1 
tladj, computed 0.1 -OJ 0.4 -0.5 0.1 -OJ 0.8 -0.2 

Departure Headway and Service Time 
hd, initial value (s) 3.20 3.20 320 3.20 3.20 3.20 3.20 3.20 
x, initial 0.02 0.00 0.03 0.07 0.04 0.04 0.07 0.03 
hd, final value (s) 5.21 4.40 5.44 4.57 5.07 4.25 5.12 4.12 
x, final value 0.04 0.00 0.05 0.10 0.06 0.05 0.12 0.05 
Move-up time, m (s) 2.3 2.3 2.3 2.3 

Service Time, Is (s) 2.9 2.1 3.1 2.3 2.8 1.9 3.4 2.4 

Capacity and Level of Service 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Capacity (veh/h) 278 253 283 326 296 293 327 286 
Delay (s/veh) 8.13 7.11 8.42 7.16 8.13 7.17 9.21 7.65 
LOS A A A A A A A A 
Approach: Delay (s/veh) 8.03 7.96 7.66 8.72 

LOS A A A A 
Intersection Delay (s/veh) 8.14 
Intersection LOS A 
CopYright © 2005 University of FlOrida, Ali Rights Reserved HCS+!M Version 5.21 Generated: 9/11/2007 4:17 PM 

fil(!:IIC:\DoYllmen.ts.and Settings\pstingex\LocaLSettings\Temp\u2k9E.tmp 9IIJ/2007 
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ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nalyst S"ornstad Intersection US-89 / Main Street 

Agency/Co. Fehr & Peers Jurisdiction Panquitch, UT 

Date Performed 713012007 nalysis Year 2007 

nalysis Time Period 16:15 - 17:15 

Pro"eet ID 06-721 Coal liollow EfS 

lEast/West Street US-89 / Center Stf(Jet INorth/Soulh Street SR-143/ US-S9 

[Volume Adjustments and Site Characteristics 
!Approach Eastbound Westbound 
Movement L T " L T R 

Volume (veh/h) 17 34 9 41 35 140 
%Tl1rus Left Lane 

lApproach Northbound Southbound 
Movement L T R L T R 

lVolume (veil/h) 7 51 19 108 40 27 
% Thrus Left Lane 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
Flow Rate (veh/h) 58 10 89 164 67 22 127 78 
% Heavy Vehicles 4 7 6 14 5 6 13 4 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

ISaturatlon Headway Adjustment Worksheet 
Prop. Left-Turns 0.3 0.0 0.5 0.0 0.1 0.0 1.0 0.0 
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.4 
Prop. Heavy Vehicle 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.0 
hL T-adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
hRT-adj -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj, computed 0.2 -0.6 0.4 -0.5 0.1 -0.6 0.7 -0.2 

IDeparture Headway and Service Time 
hd, initial value (s) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.05 0.01 0.08 0.15 0.06 0.02 0.11 0.07 
hd, final value (s) 5.80 4.99 5.75 4.91 5.70 4.96 6.13 5.20 
x, final value 0.09 0.01 0.14 0.22 0.11 0.03 0.22 0.11 
Move~up time, m (s) 2.3 2.3 2.3 2.3 

Service Time, Is (s) 3.5 2.7 3.4 2.6 3.4 2.7 3.8 2.9 

Capacity and Level of Service 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Capacity (veh/h) 308 260 339 414 317 272 377 328 
Delay (s/veh) 9.10 7.76 9.40 9.03 9.08 7.81 10.52 8.56 
LOS A A A A A A 8 A 

IApproach: Delay (s/veh) 8.90 9.16 8.76 9.77 
LOS A A A A 

Intersection Delay (s/veh) 9.28 
Intersection LOS A 
Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 Generated: 9/11/2007 4:18 PM 

tile:IIC:\l)oGllme.nts .. andSettingSlpstingerILocal.SettillgsITemplu2kAZJmp, ' . .9/.1)12.007 



Two- Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Bjornstad Intersection US-89 1 SR-12 
AQency/Co. Fehr & Peers Jurisdiction Panquitch, UT 
Date Performed 711912007 Analysis Year 2007 
Analysis Time Period 8:00 - 9:00 

Proiect Description 06-721 Coal HoI/ow EIS 
East/West Street: SR-12 INorth/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs : 0.25 

Vehicle Volumes and Adjustments 
Maior Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 33 24 45 27 
Peak-Hour Factor, PHF 1.00 0.85 0.85 0.85 0.85 1.00 
Hourly Flow Rate, H FR 
veh/h) 0 0 0 43 0 37 

Percent Heavy Vehicles 0 -- -- 25 -- --
Median Type Undivided 

RT Channelized 1 0 
Lanes 0 1 1 1 1 0 
Configuration T R L T 
Upstream Signal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 37 32 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.85 100 0.85 
Hourly Flow Rate, HFR 52 31 0 0 38 28 veh/h) 
Percent Heavy Vehicles 0 0 0 21 0 10 
Percent Grade (%) 0 0 
Flared Approach N N 

Storage 0 0 
RT Channelized 0 1 
Lanes 0 0 0 1 0 1 
Configuration L R 

Delay, Queue Length, and Level of Service 

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L R 

v (veh/h) 52 43 37 
C (m) (veh/h) 1436 747 1012 

vic 0.04 0.06 0.04 

95% queue length 0.11 0.18 0.11 

Control Delay (s/veh) 7.6 10.1 8.7 
LOS A B A 

Approach Delay (s/veh) -- -- 9.5 

Approach LOS -- -- A 

Copyright@2005 University of Florida, All Rights Reserved liCS+ ™ Version 5.2 Generated: 7/19/2007 4:57 PM 
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Two-Way Stop Control Page I of I 

TWO·WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Bjornstad Intersection US-89 1 SR-12 
V\gency/Co. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 711912007 Analysis Year 2007 
Analysis Time Period 16:00 - 17:00 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-12 INorth/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 75 64 35 43 
Peak-Hour Factor, PHF 1.00 0.89 0.89 0.89 0.89 1.00 
Hourly Flow Rate, HFR 
veh/h) 0 0 0 68 0 69 

Percent Heavy Vehicles 0 -- -- 25 -- --

Median Type Undivided 

RT Channelized 1 0 
Lanes 0 1 1 1 0 
Configuration T R L T 
Upstream Signal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 

Volume (veh/h) 61 62 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.89 1.00 0.89 
Hourly Flow Rate, HFR 
veh/h) 39 48 0 0 84 71 

Percent Heavy Vehicles 0 0 0 13 0 4 
Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 1 
Lanes 0 0 0 1 0 1 
Configuration L R 

Delay, Queue Length, and Level of Service 

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L L R 

v (veh/h) 39 68 69 
C (m) (veh/h) 1380 733 970 

vic 0.03 0.09 0.07 

95% queue length 0.09 0.31 0.23 

Control Delay (s/veh) 7.7 10.4 9.0 

LOS A B A 

Approach Delay (s/veh) -- -- 9.7 
Approach LOS -- -- A 

Copyright © 2005 University of Florida, All Rights Reserved HCS+ ™ Version 5.2 Generated: 7/19/2007 4:58 PM 
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Two-Way Stop Control Page I of J 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Bjornstad Intersection US-89 1 SR-14 
Aqency/Co. Fehr & Peers Jurisdiction Panquitch, UT 
Date Performed 711912007 Analysis Year 2007 
Analysis Time Period 8:00 - 9:00 

Project Description 06-721 Coal Hollow EIS 
EastlWest Street: SR-14 North/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

[Vehicle Volumes and Adjustments 
Maior Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 25 40 1 2 44 13 
Peak-Hour Factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 
Hourly Flow Rate, HFR 17 3 17 0 1 3 veh/h) 
Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type Undivided 

RT Channelized 0 0 

Lanes 1 1 0 0 2 0 
Configuration L TR LT TR 
Upstream Siqnal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 15 3 15 0 1 3 
Peak-Hour Factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 
Hourly Flow Rate, HFR 
(veh/h) 2 51 15 29 47 1 

Percent Heavy Vehicles 6 0 5 0 0 0 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 
Configuration LTR LTR 

Delay, Queue Lenqth, and Level of Service 

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L LT LTR LTR 

v (veh/h) 29 2 4 37 
C (m) (veh/h) 1549 1572 917 852 
vic 0.02 000 0.00 0.04 

95% queue length 0.06 0.00 0.01 0.14 

Control Delay (s/veh) 7.4 7.3 8.9 9.4 
LOS A A A A 

Approach Delay (s/veh) -- -- 8.9 9.4 
Approach LOS -- -- A A 

Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 7/19/2007 2:52 PM 
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'T'wo-Way Stop Control Page 1 of 1 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Bjornstad Intersection US-89ISR-14 
Agency/Co. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 711912007 Analysis Year 2007 
Analysis Time Period 16:00 - 17:00 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-14 INorth/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 25 102 0 4 69 20 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 
veh/h) 20 1 24 0 0 0 

Percent Heavy Vehicles 3 -- -- 50 -- --
Median Type Undivided 

RT Channelized 0 0 
Lanes 1 1 0 0 2 0 
Configuration L TR LT TR 
Upstream Signal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 19 1 22 0 0 0 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 
veh/h) 4 75 21 27 112 0 

Percent Heavy Vehicles 9 0 7 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 

Storage 0 0 
RT Channelized 0 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 

Delay, Queue Length, and Level of Service 
Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L LT LTR LTR 

v (veh/h) 27 4 0 45 
C (m) (veh/h) 1488 1186 791 
vic 0.02 0.00 0.06 

95% queue length 0.06 0.01 0.18 

Control Delay (s/veh) 7.5 8.0 9.8 
LOS A A A 

Approach Delay (s/veh) -- -- 9.8 
Approach LOS -- -- A 
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Two-Way Stop Control Page 1 of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Anal),st Intersection US-89 1 SR-20 
Agency/Co. Fehr& Peers Jurisdiction Panguitch, UT 
Date Performed 711912007 Analysis Year 2007 
Analysis Time Period 8:00 - 9:00 

Project Description 06-721 Coal Hollow EIS 
EastlWest Street: SR-20 INorth/South Street: US-89 
Intersection Orientation: East-West IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 5 31 
Peak-Hour Factor, PHF 0.84 1.00 0.84 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
veh/h) 5 0 36 0 0 0 

Percent Heavy Vehicles 18 -- -- 0 -- --
Median Type Undivided 

RT Channelized 0 0 

Lanes 1 0 1 0 0 0 
Configuration L R 
Upstream Siqnal 0 0 

Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 34 32 18 4 
Peak-Hour Factor, PHF 0.84 0.84 1.00 1.00 0.84 0.84 
Hourly Flow Rate , HFR 
veh/h) 40 38 0 0 21 4 

Percent Heavy Vehicles 19 23 0 0 24 50 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 0 
Lanes 1 1 0 0 1 1 
Configuration L T T R 

Detay, Queue Length, and Levet of Service 
Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L L T T R 

v (veh/h) 5 40 38 21 4 
C (m) (veh/h) 1524 923 842 802 960 

vic 0.00 0.04 0.05 0.03 0.00 

95% queue length 0.01 0.14 0.14 0.08 0.01 

Control Delay (s/veh) 7.4 9.1 9.5 9.6 8.8 
LOS A A A A A 

Approach Delay (s/veh) -- -- 9.3 9.5 
Approach LOS -- -- A A 
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Two- Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

iAnalyst Intersection US-89 I SR-20 
Agency/Co. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 711912007 Analysis Year 2007 
""nalysis Time Period 16.'00 - 17:00 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-20 INorth/South Street: US-89 
Intersection Orientation: East-West IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 17 54 
Peak-Hour Factor, PHF 0.95 1.00 0.95 1.00 1.00 100 
Hourly Flow Rate, HFR 
veh/h) 17 0 56 0 0 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type Undivided 

RT Channelized 0 0 

Lanes 1 0 1 0 0 0 
Configuration L R 
Upstream Signal 0 0 

Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 70 45 41 6 
Peak-Hour Factor, PHF 0.95 0.95 1.00 1.00 0.95 0.95 
Hourly Flow Rate, HFR 
veh/h) 73 47 0 0 43 6 

Percent Heavy Vehicles 13 13 0 0 16 0 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 0 

Lanes 1 1 0 0 1 1 
Configuration L T T R 

Delay, Queue Length, and Level of Service 
Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L T T R 

v (veh/h) 17 73 47 43 6 
C (m) (veh/h) 1636 861 828 766 1091 

vic 0.01 0.08 0.06 0.06 0.01 

95% queue length 0.03 0.28 0.18 0.18 0.02 

Control Delay (s/veh) 7.2 9.6 9.6 10.0 8.3 
LOS A A A A A 

Approach Delay (s/veh) -- -- 9.6 9.8 
Approach LOS -- -- A A 
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Two-Way Stop Control Pagc I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Bjornstad Intersection 1-151 SR-20 NB 
l'\qency/Co. Fehr & Peers Jurisdiction Iron Countv, UT 
Date Performed 711912007 Analysis Year 2007 
Analysis Time Period 8:00 - 9:00 

Proiect Description 06-721 Coal Hollow EIS 
EastlWest Street: SR-20 North/South Street: 1-15 
Intersection Orientation: East-West Study Period (hrs : 0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 1 27 15 15 
Peak-Hour Factor, PHF 0.85 0.85 0.91 0.91 0.85 0.85 
Hourly Flow Rate, H FR 1 31 a a 17 17 
veh/h) 

Percent Heavy Vehicles a -- -- a -- --
Median Type Undivided 

RT Channelized a a 
Lanes a 1 a a 1 a 
Configuration LT TR 
Upstream Siqnal a a 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) a 1 19 
Peak-Hour Factor, PHF 0.85 0.85 0.85 0.91 0.91 0.91 
Hourly Flow Rate, HFR 
veh/h) a 1 22 a a a 

Percent Heavy Vehicles a a 4 50 a a 
Percent Grade (%) a a 
Flared Approach N N 

Storage a a 
RT Channelized a a 
Lanes a 1 a a a a 
Configuration LTR 

Delay, Queue Length, and Level of Service 
Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT LTR 

v (veh/h) 1 23 

C (m) (veh/h) 1591 1026 

vic 0.00 0.02 

95% queue length 0.00 0.07 

Control Delay (s/veh) 7.3 8.6 

LOS A A 

Approach Delay (slveh) -- -- 8.6 

Approach LOS -- -- A 
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Two-Way Stop Control 

TWO-WAY STOP CONTROL SUMMARY 

General Information 
Analyst Bjornstad 
Agency/Co. Fehr & Peers 
Date Performed 7/19/2007 
Analysis Time Period 8.'00 - 9:00 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-20 
Intersection Orientation: East-West 

Vehicle Volumes and Adiustments 
Major Street Eastbound 
Movement 1 2 

L T 
Volume (veh/h) 1 
Peak-Hour Factor, PHF 0.85 0.85 
Hourly Flow Rate, HFR 
veh/Ii ) 0 1 

Percent Heavy Vehicles 0 --
Median Type 

RT Channelized 

Lanes 0 1 

Configuration 
Upstream Siqnal 0 

Minor Street Northbound 
Movement 7 8 

L T 

Volume (veh/h) 
Peak-Hour Factor, PHF 0.85 0.85 
Hourly Flow Rate, HFR 
veh/Ii ) 0 0 

Percent Heavy Vehicles 0 0 

Percent Grade (%) 0 

Flared Approach N 

Storage 0 

RT Channelized 

Lanes 0 0 
Configuration 

Delay, Queue Length, and Level of Service 

Approach Eastbound Westbound 

Movement 1 4 

Lane Configuration LT 

v (veh/h) 17 

C (m) (veh/h) 1635 

vic 0.01 

95% queue length 0.03 

Control Delay (s/veh) 7.2 

LOS A 

V'pproach Delay (s/veh) -- --
Approach LOS -- --

Copyright © 2005 University of Florida, AI! Rights Reserved 
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Site Information 
Intersection 
Jurisdiction 
Analysis Year 

NorthlSouth Street: 1-15 
Study Period hrs): 0.25 

3 4 
R L 
0 15 

0.85 0.85 

0 17 

-- 0 
Undivided 

0 

0 0 
TR LT 

9 10 
R L 

27 
0.85 0.85 

0 31 

4 27 

0 

0 0 

Northbound 

7 8 
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1-15/ SR-20 SB 
Iron Countv, UT 
2007 

Westbound 
5 6 
T R 
0 

0.85 0.85 

0 0 

-- --

0 

1 0 

0 

Southbound 
11 12 

T R 
2 2 

0.85 0.85 

2 2 

0 0 

0 

N 

0 

0 

1 0 
LTR 

Southbound 

10 11 12 

LTR 

35 

913 

0.04 

0.12 

9.1 

A 

9.1 

A 
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1-15/ SR-56 AM 
29: SR-56 & 1400 West 

--" - t f'" 
Movement EBL EBT EBR WBL 
Lane Configurations 'i H r' 'i 
Ideal Flow (vphpl) 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 0.95 1.00 1.00 
Frpb, pedlbikes 1.00 1.00 1.00 1.00 
Flpb, pedlbikes 1.00 1.00 1.00 1.00 
Frt 1.00 1.00 0.85 1.00 
Fit Protected 0.95 1.00 1.00 0.95 
Satd. Flow (prot) 1805 3471 1442 1787 
Fit Permitted 0.48 1.00 1.00 0.36 
Satd. Flow (perm) 903 3471 1442 673 
Volume (vph) 2 390 85 63 
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 
Adj. Flow (vph) 2 453 99 73 
RTOR Reduction (vph) 0 0 77 0 
Lane Group Flow (vph) 2 453 22 73 
Confl. Peds. (#/hr) 
Heavy Vehicles (%) 0% 4% 12% 1 % 

Turn Type Perm Perm Perm 
Protected Phases 4 
Permitted Phases 4 4 8 
Actuated Green, G (s) 13.8 13.8 13.8 13.8 
Effective Green, g (s) 15.8 15.8 15.8 15.8 
Actuated g/C Ratio 0.23 0.23 0.23 0.23 
Clearance Time (s) 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 204 783 325 152 
vis Ratio Prot cO.13 
vis Ratio Perm 0.00 0.02 0.11 
vic Ratio 0.01 0.58 0.07 0.48 
Uniform Delay, d1 21.0 24.1 21.3 23.5 
Progression Factor 1.00 1.00 1.00 1.00 
Incremental Delay, d2 0.0 1.0 0.1 2.4 
Delay (s) 21.0 25.2 21.4 25.9 
Level of Service C C C C 
Approach Delay (s) 24.5 
Approach LOS C 

Intersection Summar~ 
HCM Average Control Delay 21.1 
HCM Volume to Capacity ratio 0.20 
Actuated Cycle Length (s) 70.0 
Intersection Capacity Utilization 49.3% 
Analysis Period (min) 15 
c Critical Lane Group 

Coal Hollow EIS 
Fehr & Peers Associates, Inc. 

.- '- "\ t 
WBT WBR NBL NBT 

H r' 'i r. 
1900 1900 1900 1900 

4.0 4.0 4.0 4.0 
0.95 1.00 1.00 1.00 
1.00 1.00 1.00 0.99 
1.00 1.00 1.00 1.00 
1.00 0.85 1.00 0.85 
1.00 1.00 0.95 1.00 

3471 1615 1529 1566 
1.00 1.00 0.76 1.00 

3471 1615 1215 1566 
295 4 50 1 
0.86 0.86 0.86 0.86 
343 5 58 1 

0 4 0 39 
343 1 58 78 

1 
4% 0% 18% 0% 

Perm Perm 
8 2 

8 2 
13.8 13.8 44.2 44.2 
15.8 15.8 46.2 46.2 
0.23 0.23 0.66 0.66 

6.0 6.0 6.0 6.0 
3.0 3.0 3.0 3.0 
783 365 802 1034 

0.10 cO.05 
0.00 0.05 

0.44 0.00 0.07 0.08 
23.3 21.0 4.2 4.3 
1.00 1.00 1.00 1.00 

0.4 0.0 0.2 0.1 
23.7 21.0 4.4 4.4 

C C A A 
24.0 4.4 

C A 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

/"" 
NBR 

1900 

100 
0.86 
116 

0 
0 
1 

2% 

C 

8.0 
A 

7/20/2007 

\. + .; 
SBL SBT SBR 

'i r. 
1900 1900 1900 

4.0 4.0 
1.00 1.00 
1.00 0.99 
1.00 1.00 
1.00 0.89 
0.95 1.00 

1800 1667 
0.68 1.00 

1291 1667 
9 3 

0.86 0.86 0.86 
10 1 3 

0 1 0 
10 3 0 
5 5 

0% 0% 00/0 

Perm 
6 

6 
44.2 44.2 
46.2 46.2 
0.66 0.66 
6.0 6.0 
3.0 3.0 
852 1100 

0.00 
0.01 
0.01 0.00 

4.1 4.1 
1.00 1.00 
0.0 0.0 
4.1 4.1 

A A 
4.1 

A 
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Coal Hollow EIS Existing PM 
29: SR-56 & 1400 West 9/11/2007 

--" - ...,. .( 1- '- '\ t !'" \. + .; 
Movement EBL EBT EBR WBL WBT WBR NBL .NBT NBR SBL SBT SBR 
Lane Configurations 'Ij H fI "i H fI "i 1> .'1 r. 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Uti!. Factor 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.95 
Fit Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 
Satd. Flow (prot) 3574 1538 1770 3539 1615 1668 1582 1805 1805 
Fit Permitted 1.00 1.00 0.37 1.00 1.00 0.76 1.00 0.68 1.00 
Satd. Flow (perm) 3574 1538 687 3539 1615 1327 1582 1292 1805 
Volume (vph) 0 449 127 109 538 11 65 2 111 7 2 1 
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
Adj. Flow (vph) 0 478 135 116 572 12 69 2 118 7 2 1 
RTOR Reduction (vph) 0 0 99 0 0 9 0 45 0 0 0 0 
Lane Group Flow (vph) 0 478 36 116 572 3 69 75 0 7 3 0 
Conf!. Peds. (#/hr) 3 3 
Heavy Vehicles (%) 0% 1% 5% 2% 2% 0% 8% 0% 1% 0% 0% 0% 
Turn Type Perm Perm Perm Perm Perm Perm 
Protected Phases 4 8 2 6 
Permitted Phases 4 4 8 8 2 6 
Actuated Green, G (s) 16.8 16.8 16.8 16.8 16.8 41.2 41.2 41.2 41.2 
Effective Green, g (s) 18.8 18.8 18.8 18.8 18.8 43.2 43.2 43.2 43.2 
Actuated glC Ratio 0.27 0.27 0.27 0.27 0.27 0.62 0.62 0.62 0.62 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 960 413 185 950 434 819 976 797 1114 
vis Ratio Prot 0.13 0.16 cO.08 0.00 
vis Ratio Perm 0.09 cO.17 0.01 0.05 0.01 
vic Ratio 0.50 0.09 0.63 0.60 0.01 0.08 0.08 0.01 0.00 
Uniform Delay, d1 21.6 19.2 22.5 22.3 18.8 5.4 5.4 5.2 5.1 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 0.4 0.1 6.5 1 .1 0.0 0.2 0.2 0.0 0.0 
Delay (s) 22.0 19.3 29.0 23.4 18.8 5.6 5.5 5.2 5.1 
Level of Service C B C C B A A A A 
Approach Delay (s) 21.4 24.3 5.6 5.2 
Approach LOS C C A A 

Iiltilf§i!m!lQIj;~J:1mm~iYlii .. \.".' \',>,«<;,iC,/"\X,:;i/r;}P"\/;' 

HCM Average Control Delay 20.6 HCM Level of Service C 
HCM Volume to Capacity ratio 0.28 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
Intersection Capacity Utilization 53.5% ICU Level of Service A 
Analysis Period (min) 15 
c Critical Lane Group 

Coal Hollow EIS 
Fehr & Peers Associates, Inc. 



Coal Hollow 
July 2008 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway / Direction of Travel US·89 
Agency or Company Fel?( & Peers From/To Allonl SR-14 
Dale Performed 712412007 Jurisdiction Kane County, UT 
Analysis Time Period Weekday Average with Truc/(s Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

. - .~ .- -- -.• .. _. -~ ._- ............ -- _ . ~----.--.- .. - .... -. .- _.- •.. 
ShOllkk'l ',\'idtl) It ---_ .. _---_ .. _- ----- ._--_.-__ ._ ..... - ....... _._-----------_ .. _. r Class I highway Class II highway - LZII)0 '"irllh 11 

-
/T--'\ I , 

~ L;Il1« '/1idt!1 It Terrain Level , Rolling 
--~---------- .. _-- .. --.~.- •.. ._---_._ ... _._-_._ ... 

/ \ Shollld:·l' ',vidth It Grade Length 1.60 mi Up/down 3.0 -------------- _._-------- - --- Peak-hour factor, PHF 0.85 

'''-- "'./) 
.. \ No-passing zone 20'% 

S(,·Otll('nl 1011qlh. Ll 11\1 
~10\\' tl(![lhJ'IfMI 

% Trucks and Buses, PT 22 % 

% Recreational vehicles, PR 11% 
Analysis direction vol., Vd 144veh/h 

Access points/ mi 1 

Opposing direction vol., Va 120veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 6.1 6.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.4 1.4 

Heavy-vehicle adjustment factor, ffW=1i (1 + PT(ET-1 )+PR(ER-1) ) 0.462 0.462 

Grade adjustment faclor \ fG (Exhibit 20·7 or 20-13) 1.00 0,99 

Directional flow rate 2, vi(pc/h) v/=V/(PHF~fHV* fG) 367 310 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, Sr:M 
Base free-flow speed3, BFFSFM 65.0 milfl 

Imlll 
Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 2.6 rmlll 

Observed volume 3, VI veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.3 milh 

Free-flow speed, FFS(f FFS=Sr:M+0.00776(Vl fHV ) mil/) 
Free-flow speed, FFSd (FSSo::BFFS-fLS-fA) 62.2 mil/) 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.7 tn/III 
Average travel speed, ATS=FFS-0.00776vp-fnp 55.2 /)")1111 

Percent Time-Spent-Fallawing 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.0 1.0 

Passenger-car equivalents for r~vs, ER (Exhibit 20·10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1! (1 + PT{ET-1 )+PH{Er~-1) ) 1.000 1.000 

Grade adjustment factor 1, f G (Exhibit 7.0-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi{pc/h)=V/(PHF~fHV * fG) 169 141 

b 
Base percent time-spent-following'l, BPTSF(%)=1 00{1_eav(f ) 18.6 

Adj. for no-passing zone, fop (Exhibit. 20-20) 34.9 

Percent time-spenl-following, PTSF(%)o::BPTSF+f np 34.5 

Level af Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=V p/1, 700 0.22 

Peak 1S·min veh-miles of travel, VMT15 (veh- mi)=O.25Lt(V/PHF) 68 

Peak-hour vehicle-miles of travel, VMT 60(veh. mi)=V"Lt 
230 

Peak 15-min total travel time, TT 15(vel1-h)=VMT15/ATS 1.2 

lilc:IIC:IDocutncnts and ScttingslJBjornstat\ILocal ScttingslTcmpls2k 156.tmp 7130/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway / Direction of Travel US-89 
Agency or Company Fehr & Peers From/To At/oo / SR~14 
Date Performed 7/3012007 Jurisdiction Kane County, U T 
Analysis Time Period Weekenci with Trucks Analysis Year 2007 

Project Description: 06~721 Coal Ho/fow EIS 

Input Data 

r- -- - --- .... ._. -- ~. -- .- .- - -- .. - ." ...... _ ... - . -- -- -- --
Shfl!lld,~! width It .... _ .••... _. __ ._--------_._-_.-_. ----_. .... _ .. __ .- -. i Class I highway ! Class II highway - L'lnt.· 'J.'idlh It - ---- . - L~lI1(: 'liidth It 

EB 
Terrain i Level ! Rolling ... _._._------ ------.-.~ ......•. - .. --

Shfluld'~r '''''Idtll It Grade Length 1.60 mi Up/down 3.0 
~--------------------- .- - -- Peak-hour factor, PHF 0.85 

S(-(lnW!)II(~lIqth. Ll mi 
.---~ 

\,---- ---
No-passing zone 20% 

'~I'h'/llo)[lhl'IHl\'1 
% Trucks and Buses, PT 28% 

% Recreational vehicles, PH 17% 
Analysis direction vol., V d 174veh/h 

Access pOintsl mi 1 
Opposing direction vol., V 0 141veh/h 

Average Travel Speed 

Analys'ls Direction (d) OpPosing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 6.1 6.1 

Passenger-car equivalents for RVs, E['<. (Exhibit 20-9 or 20-17) 1.4 1.4 

Heavy-vehicle adjustment factor, fHy=1! (1 + PT(ET-1 )+PR(Er-<-1) ) 0.401 0.101 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.99 

Directional flow rate 2, vi(pc/h) vi=V/(PHF~fHV' fG) 511 420 

Free-Flow Speed from Field Measurement Estimated Free-Ftow Speed 

Field measured speed:), SFM 
Base free-flow speed3, BFFSpM 65.0 milh 

milh 
Adj. for lane width and shoutder Width,:) fLS(Exh 20-5) 2.6 milh 

Observed volume 3, Vr veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.3 nulh 

Free-flow speed, FFSd FFS:::SFM+0.00776(Vrl fHV ) milh 
Free-flow speed, FFSd (FSS=BFFS-ftSfA) 62,2 In/Ill 

Adjustment for no-passing zones, fop (Exhibit 20-19) 1.5 Im!h 
Average travel speed, ATS=FFS-0.OO776vp-fnp 53.5 ml/fl 

Percent Time-Spent-Follow;ng 

Analysis Direction (d) OpPosing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.0 1.0 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-10 or 20-16) 10 1.0 

Heavy-vehicle adjustment factor, fHy=1! (1+ PT(ET-1)+Pr;:(ER-1)) 1.000 1.000 

Grade adjustment factorl, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vi(pc/h)=V/(PHF'fHV" fG) 205 166 

b 
Base percent time-spent-fotlowing 4, BPTSF(%)=100(1-effi'd ) 22.0 

Adj, for no-passing zone, fnp (Exhibit. 20-20) 37.3 

Percent lime-spent-following, PTSF(%)=BPTSF+f np 38.7 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume to capacity ratio, v/c=V/ 1,700 0.30 

Peak is-min veh-mites of travel, VMT15 (veh- mi)=0.25Lt(V/PHF) 82 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V*Lt 278 

Peak is-min total travel time, TI1S(veh-h)=VMT1dATS 1.5 

tilc:!!C:IDocumcnts and ScttingslJBjornstadlLocai ScttingslTcmpls2k 15 D. tmp 7!30!2007 



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Bjornstad 
Agency or Company Fehr & Peers 
Date Performed 7/24/2007 
Analysis Time Period Weekday Average with Trucks

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2007 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              144veh/h  

Opposing direction vol., Vo            120veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           22 % 

% Recreational vehicles, PR       11% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.867   0.867 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   196   163 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.2   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   58.4   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.978    0.978  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   173    144  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   19.0  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   41.2  
Percent time-spent-following, PTSF(%)=BPTSF+f np   41.5  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B  
Volume to capacity ratio, v/c=Vp/ 1,700   0.12  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   496  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1685  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   8.5  

Page 1 of 2Directional

7/17/2013file://C:\Users\JBjornstad\AppData\Local\Temp\s2kA65D.tmp



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Bjornstad 
Agency or Company Fehr & Peers 
Date Performed 7/24/2007 
Analysis Time Period Weekend with Trucks

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2007 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              174veh/h  

Opposing direction vol., Vo            141veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           28 % 

% Recreational vehicles, PR       17% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.836   0.836 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   245   198 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.6   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   57.4   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.973    0.973  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   210    171  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   22.5  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   43.3  
Percent time-spent-following, PTSF(%)=BPTSF+f np   46.3  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B  
Volume to capacity ratio, v/c=Vp/ 1,700   0.14  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   599  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2036  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   10.4  

Page 1 of 2Directional

7/17/2013file://C:\Users\JBjornstad\AppData\Local\Temp\s2k5A75.tmp
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HIGH PLAN 2002 Conceptual Planning Analysis 

Description/ File Information 
IFilename IlHP preview.xml IIDate Prepared 117/31/2007 I 
IProgram IIHIGHPLAN IIversion 111.2·0 I 
IAnalyst IIJB IIAgency IIFehrandPeers IIOistrict IIHatch, UT I 
IRoad Name IIUS.89 IIFrom/To IIHatch I 
IAnalysis Type IIse9ment Ilpeak Direction II Northbound IIStudy Period IIKlOO I 
luser Notes Ilwcckday Average ,.4.1 J -n)...U 'J< ..r-

Facility Data 

I Roadway Variables II Traffic Variables I 
IArea Type II deve!~~~~II# Thru Lanes II 211AADT II 30041 % H.eavy 

Vehicles I 221 

IClass II 311Terrain II LevelllK II .087911Base Capacity II 17001 
Iposted Speed II 40liMedian II Nollo II .521 

Local Adj. 

I .921 Factor 

I Free Flow Speed II 4sliLeft Turn Lanes II NollpHF II .851 
Adjusted 

I 1014
1 Capacity 

Pass Lane 

II N/AII% NPZ II 100
1 Spacing 

LOS Results 

II vic Ratio II 0.17 II Oensity II N/A II PTSF II 9100 II ATS II 37.00 II % FFS II 83.0 II LOS I~I 
Service Volume Tables 

II A II B II C II 0 II E I 
Lanes II Hourly Volume In Peak Direction I 

1 II 0 II 120 II 340 II 510 II 650 I 
2 I 
3 I 
4 I 

Lanes II Hourly Volume In Both Directions I 
[ 2 II 0 II 230 II 660 II 980 II 1250 I 

4 I 
6 I 
8 I 

Lanes II Annual Average Daily Traffic I 
2 II 0 II 2600 II 7500 II 11100 II 14200 I 
4 I 
6 I 
8 I 

Lanes II Maximum vic Ratio I 
1 IC= 0.00 II 0.15 II 0.37 II 0.55 II 0.71 I 
2 I 
3 I 
4 I 

f'i Ic://C:\[)oclImcnls and Selli ngs\.l B jornslad\Local Seltings\Tcrnp\I-IP _prcvicw.xml 7/31/2007 
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HIGH PLAN 2002 Conceptual Planning Analysis 

Description/File Information 
IHP_ .xml IDate j7/31/2007 I 

AN .2.0 
1J8 , !lHatch, UT I 

IRoad Name US-89 IFrom/To iHatch 
; Type 
~ with Trucks 

IPeak II Northbound IIStudy Period 111<100 
IUser Notes 

Facility Data 

I Roadway Variables II Traffic Variables I 
IArea Type II devel~~~~II# Thru Lanes II 211AADT II 3266 1 % ~eavy 

Vehicles I 281 
IClass II 311Terrain II LevelllK II .096411sase Capacity II 17001 
I Posted Speed II 40liMedian II N+ II .53061 local Adj. 

I .921 Factor 

IFree Flow Speed II 4sliLeft Turn Lanes II N+HF II 
.85 1 Adjus~ed 

Capacity I 9881 
Pass Lane II N/AII% NPZ II 1001 Spacing 

LOS Results 
II vic Ratio II 0.18 II Density II N/A II PTSF II 97.00 II ATS II 3700 II % FFS II 82.0 II LOS I[TII 

Service Volume Tables 

I II A II B II C II 0 II E I 
I Lanes II Hourly Volume In Peak Direction I 
I 1 II 0 II 110 II 340 II 510 II 660 I 
I 2 I 
I 3 I 
I 4 I 
I Lanes II Hourly Volume In Both Directions =:J 
I 2 II 0 II 210 II 650 II 970 II 1240 I 
I 4 I 
I 6 I 
I 8 I 
I Lanes I[ Annual Average Daily Traffic I 
I 2 II 0 II 2200 II 6700 II 10100 II 12900 I 
I 4 

I 6 

I 8 
I Lanes Maximum vIc Ratio I 
I 1 0.00 II 0.14 II 0.37 II 0.56 II 0.71 I 
I 2 
I 3 
I 4 

fi Ie: lie: IDoClIlllen ls and Selli ngs\J BjornstadlLocal S etl ingsITemplllP ... .Prcvi cw. xml 7131/2007 



Directional Page I of 2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US-89 
Agency or Company Fellr & Peers From/To Hatch I SR·12 
Date Performed 713012007 Jurisdiction Garfield Couty, UT 
Analysis Time Period Weekday Average with Trucks Analysis Year 2007 

Project Description: 06-721 Coall-follow EIS 

Input Data 

.- - -. - -- .. ,., -- .~ ... - .-.-~- --- ..... _---------" 
ShOIII(j''!1 ',,'idtll It -----... ~ ... -----.,----------.- -_. __ ._- _._-- ...... __ .- ,._--- r'- Class I highway Class II highway - L,H)(' 'Nidll) It .. - . .•. 

.~ L~\nc· 'liidth It 

(/ I-=:; Terrain I Level Rolling ----_ .. _. __ .---_.,-- ... _-, .. _--- ----_._-_._.- ... _."._. 
Shoukl':1 ';ddtll It Grade Length mi Up/down - -- -----_._----- --------------- Peak-hour factor, PHF 0.07 

mi 
-~ .. J No-passing zone 35% 

S('gll1('!l1 len~Jth. L\ "~-.... - ----,,' % Trucks and Buses, PT 25% 
':~l')(" tl'llII l/If{("'i 

% Recreational vehicles, PI~ 17% 
Analysis direction vol., V(j 145veh/h 

Access points! mi 1 
Opposing direction vol., V 0 134vehJh 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Ej:~ (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment f8ctor, fHv=11 (1 + PT(Er 1 )+P r-;:(E R-1) ) 0.851 0.851 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate2, vi(pc/h) vi,N/(PHF'fHV ' fG) 196 101 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 65.0 milh 
Field measured speed3, SFM mill! 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 mill, 
Observed volume 3, V f 

vehlh 
Adj. for access points3, fA (Exhibit 20-5) 0.3 mill1 

Free-flow speed, FFSd FFS=SfM+0.00776(V! fHV ) milh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.5 Intlh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.7 rmlh 
Average travel speed, ATS=FFS-0.OO776vp-fnp 57.8 tnlill 

Percent Time~Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger -car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, Ef'<: (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, f1_1V=11 (1 + PT(E T-1 )+P H(EF( 1) ) 0.976 0.976 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate?', vj(pc/h)=V/(PHF'fHV' fG) 171 15D 

b 
Base percent time-spent-following 4, BPTSF(%)=100(1-e<lVd ) 18.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 46.4 

Percent time-spent-following, PTSF(%)=8PTSF+f np 41.1 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 8 

Volume to capacity ratio, v/c=V pI 1,700 0.12 

Peak is-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt(V/PHF) 325 

Peak-hour vehicle-miles of travel, VMT Go(veh- mi)=V*Lt 1131 

Peak 1S-min total travel time, TT15(veh-h)=VMT1dATS 5.6 

file:IIC:\Docul11cnts and Scttings\JBjornstad\Loeal Settings\Tcmp\s2k 163.tmp 7/3012007 



Directional Page 1 01'2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US-89 
Agency or Company Fehr & Peers From/To Hatch I SR-12 
Date Performed 7/24/2007 Jurisdiction Garfield Couty, UT 
Analysis Time Period Weekend wit/) Trucks Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

- - -. --------_. ... _ .... '"----_._._----. .- .. - --
ShOI!I.:!.:·!' Nidtll II -- ...•.... _. __ .... - .,,-.--.--.. - ... ---~-.~ -~---.-.----... -~--~-.. '" 

i Class I highway i Class !I highway --- L~Int:· 'i,idth II 

~ L::mt? ';iidth II 

EB 
Terrain i Level 1 Rolling 

------------~ .. -- ................. _--
------~-----

.. _--_ ... _ .... _---

Sh~luld'~1 widtl) II Grade Length mi Up/down ---------- -- - - --------------- Peak-hour factor, PHF 0.85 
--+ .. I No-passing zone 35% 

S0(jnlC'1l1 lC'n~Jtll. LI ll1i "'~---- ---_/ 
~jlo"1 tllJllh /'/1 (1,'1 

% Trucks and Buses, PT 19 0/0 

% Recreational vehicles, PR 20% 
Analysis direction vol., V d 153veh/h 

Access pOintsl mi 1 
Opposing direction vol., Vo 140veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) U U 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, ffW=1/ (1 + PT(ET-1 )+P R(E R-1) ) 0_883 0.883 

Grade adjustment factor 1, fe; (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate 2, vj(pc/h) vi=V/(PHF'lHV' fG) 204 187 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free~flow speed3, BFFS FM 65.0 milIJ 
Field measured speed3, SFM nll!1l 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milIJ 
Observed volume3, Vf 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.3 mi/h 

Free-flow speed, FFSd FFS=SFM+0.00776(V/ fl-lv ) (m/11 
Free-flow speed, FFSd (FSS=BFFS-\s-f,,) 63,5 mi/h 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.8 milh 
Average travel speed, ATS=FFS-0.OO776vp-fnp 57.7 milh 

Percent Tlme-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1-1 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-10 or 20-16) ro ro 

Heavy-vehicle adjustment factor, fHv=11 (1+ Pr {E T-1 )+PH(E R" 1) ) 0.981 0.981 

Grade adjustment factor1, fG (Exhibit 20-8or 20-14) roo 1.00 

Directional flow rate 2, vi(pcfh)=V/(PHF*fHV' fG) 183 168 

b 
Base percent time-spent-following4, BPTSF(%)=100(1-eavd ) 20_0 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 46.9 

Percent time-spent-following, PTSF(%)=8PTSF+f np 42.4 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20*3 or 20-4) B 

Volume \0 capacity ratio, v/c=Vp/1,700 0.12 

Peak 15-min veh-miles of travel, VMT 15 (veh* mi)=0.25L
t
(V/PHF) 351 

Peak-hour vehicle-miles of travel, VMT Go(veh* mi)=V"Lt 
1193 

Peak i5-min total travel time, TT15(veh-h)=VMT ls'ATS 6.1 

tile:IIC:\[)ocumcnls and Settings\JBjort1stad\Local Settings\Temp\s2k 168.tl11p 7/30/2007 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Bjornstad Highway / Direction of Travel US-D9 
Agency or Company Fell!" & Peers From/To SR-12/ Panguitch 
Date Performed 7/2112007 JUl'isdiction Garfield Couty. UT 
Analysis Time Period Weekday A verage with Trucks Analysis Year 2007 

Project Description: 06-721 Coal Nolfow EIS 

Input Data 

--- .. - ~ .. - . -- - --- ..... _. -- ,--- ---- ---- --- --- ----- ---- --- .- ... - --
Sllnllld,:'f \\'idtll It ... _---_._-- _._-- .... _----_._---------- --------_._-_ .. _- - ._. __ .. _---------- , 

Class I highway Class II highway - Lnn(' '",'idth II .. -
~ Lam- 'h'idl.h It ..... ..1---, .......... Terrain i Level I Rolling -_ .. _-_._-----". __ ._--_._-_ ... _--- - .... - . __ ... _-------_._._---_. -~ .. -.. _--

,/ \ Should,·! ',vidth H Grade L.ength mi Up/down - - -- ------_.- - -- - -- - - --- - -- Peak-hour factor, PHF 0,B7 \ ./ 
SC'OIlH:1l1 lonqth. Lj rni 

'. 
' ....... ~--

No-passing zone 5% 
.....-'/ 

% Trucks and Buses, PT 25% 
':J],ll\' tj('llhi'rI""1 

% Recreational vehicles, PH 17% 
Analysis direction vol., V d 145veh/h 

Access points/ mi 2 
Opposing direction vol., V 0 134veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Er:;: (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV::::11 (1 + P'['(Er 1 )+PR(E R-1) ) 0,051 0.851 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 100 100 

Oil'eetional flow rate2, vi(pe/h) vi=V/(PHF'fHV ' fco) 196 181 

Free-Flow Speed from Field MeElsurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 65,0 milh 
Field measul'ed speed3. SFM ml/h 

Adj. for I<me width and shoulder width,3 fLS(Exh 20-5) 1.3 nll/h 
Observed volume 3, VI veh/h 

Ad,. for access points3, fA (Exhibit 20-S) 0,5 mllh 
Free-flow speed, rFS d FFS=SFM+O,00776(V/ fHV ) (111/11 

FI'ee-flow speed, FFSd (FSS"BFFS-fl.S-fA) 63.2 twill 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.9 milll 

Average travel speed, ATS=FFS-O.oOnGvp-fnp 58.1 tntlll 

Percont Time-Spent-Following 

Analysis Direction (d) Opposing Direction (oj 

Passenger-car equivalents for trucks, Er(Exhibit 20-10 01" 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, E1,,{ (Exhibit 20-10 or 20-1 G) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV""11 (1 + PT(E,.-1 )+PH(EH-1) ) 0.976 0.916 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vj(pc/h)=V/{PHF"flw * fc;) 171 158 

b 
Base percent time-spent-following'l, BPTSF(%)=1 OO{ 1_ellv

(l ) 18.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 19.3 

Percenl time-spent-foliowing, PTSF(O/o)=BPTSF+f IlP 28,1 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=V/ 1 ,700 0.12 

Peak 1S-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF) 237 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V'Lt 
826 

Peak 1S-min total travel time, TT 15(veh-h)=VMT 15/ATS 1.1 

lilc:l/C:\Doculllcnts and Settings\Ji3jorl1stad\Local Settings\Temp\s2k I BB.tmp 7/3012007 



Directional Page I 01'2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US-89 
Agency or Company Fel/i" & Pears From/To SR-12/P8nguilch 
Date Performed 712412007 Jurisdiction Garfield Gouty. U T 
Analysis Time Period Weekend with Trucks Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

- . - -- . .... . - -. -- -- - - --- .• - .... _ .. -
:~;tlO!Jld,"! 'Nidth It - .. _-------- . .. _ .. "_.- •••• _n ••••• _____ .... _ -------- __ .. ___ ... _u._ ........... __ ._------_. 

Class I highway : Class II highway - L,jlh~' , ..... idlh II . 
" ........ _.- _. 

~ L'l!)« 'fiidlh It 

EB 
Terrain Level Rolling - _ •••• u_ .. _ " ..... -. __ ._------------- .- ...... _ ... -..... -... ----- --- -----_ .. _--•.. _ .. _.- ..... _._._-

( \ S h 0 II !d.) I ":,.oi dth It Grade length m; Up!down -- -'- .- - -- ------ - _.- .~ ..... _------- -- -- - Pe8k-hour factor, PHF 0,B5 
... _ ... _. __ ._._--------- \.,._.__ _ __ .J No-passing zone 5% 

:S,:··qIl1l,'Dt Ii'>nqth, LI mi 
'_~lnt'l illlllhfoflu~l 

% Trucks and Buses, PT 19% 

% Recreational vehicles, PH 20% 
Analysis dil"ection vol., Vd 153veh!h 

Access points! mi 2 

Opposing direction vol., V 0 140veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for tl"Ucks, Er (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-9 01' 20-1"1) 1.0 1.0 

Heavy-vehicle adjustment factor, flw"'1! (1 + PT(Er 1 )+F'H(I::H-1) } 0.883 0.083 

Grade adjustment factor I, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate 2, vj(pc/h) vi",V/(PHF'fl_1V ' fc-;l 204 1137 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base frGe-fiow speed3, GFFS Hvl 
65.0 rnilh 

Field measured speed3, SIOM mill? 
Adj. fOl" lane width and shoulder width,3 fLS(Exh 20-5} 1_3 mil/) 

Observed volume 3, VI veh/h 
Adj. for access points3, fA (Exhibit 20-5) (J.5 milh 

Free-flow speed, FFSd FFS:=SFM+O.00776(Vrl f!-tv ) Ini//l 
Free-flow speed, FFSd (FSS:::BFFS-fLS-fA) 63.2 mill! 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.9 (m/fl 
Avel'age ll'avel speed, ATS:::FFS-O.OOl?6vp-fnp 58.2 mil/) 

Percent Time-Spent-Foffow;ng 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equiv81ents for trucks, ET(Exhibil 20-10 or 20-"I6} 1.1 1.1 

Passenger-car equivalents for RVs, EF{ (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, f1N-::11 (1 + PT(Er 1 )+PI~(ER-1) ) 0.981 0.981 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Oirectional flow rate 2, vi(pc/h)=V/(PHF'fHV' fG} 183 168 

4 . b 
Base percent time-spent-following ,BPTSF(%F100(1-edVd ) 20.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 20.1 

Percent time-spent-following, PTSF(%)=GPTSF+f Ill' 29.6 

Level of Service and Otber Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c:=Vp/1 .700 0.12 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi):=0.25L1(V/PHF) 256 

Peak-hour vehicle-miles of travel, VMT Go(vel1- mi)=V' 1.1 872 

Peak 15-min total travel time, TT15(veh-h)=VMT1SIATS 4.4 

tllc:!!C:\Documents and Scttings\JBjornstad\Local Settings\Tcmp\s2k 18F,tmp 7/30/2007 



Directional Page 1 of 2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US-89 
Agency or Company Fehr & Peers From/To Panguitch / SR·20 
Date Performed 7/30/2007 Jurisdiction Garfield Couty, UT 
Analysis Time Period Weekday Average with Trucks Analysis Year 2007 

Project Description: 06-721 Coal Nolfow EIS 

Input Data 

"- _. _. .... ~ ... - .-- -- -- --- ~- ..• --- _ .• _.. •.. .- _ ... 
::;hnllio:k'i widtl, Ii 

-----------"---"- --_. __ .. .. -----.-.--.-------.--.. --.-.~-- c 

Class I highway r Class !I highway ~ 1. (llir' '/,idt!1 Ii c 

_. .-
LUi>:' 'i.-irlLl"! 

- .- -
,,/---"\ 

, '- It Terrain ; Level c Rolling ... _ .. _ ......... _ .. - " .............. _,-._"_.-,_.----- ---_._----_ ... _-_._ ... __ .. _._._----
Sh(!\lkl':'1 ',\'idtl) It I \ Grade Length mi Up/down .... _ .. _. .- ._ .. -- .-~.-~~.- - - ~ _.- ~-~---- ..- - ~ --

Peak-hour factor, PHF 0.86 
\ / No-passing zone 15% 

SC'fJI)1('I)[ I('ne)th. 1.1 Illi \ 
'- -.".. .... / '- % Trucks and Buses, PT 30 % 

~Hl\'1 tlnllll/lJlu,'1 

% Recreational vellicies, Pf~ 11% 
Analysis direction vol., V d 114veh/h Access points/ mi 3 

Opposing direction vol., V 0 119veh/h 

Average TravGf Speed 

Analysis Direction (d) Opposing Direclion (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, (Hy=11 (1 + PT(ET" 1 )+Pf~(EH-1) ) 0.826 0.826 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate 2, vj(pc/h) vl",V/WHF'fHy ' fG) 160 167 

FI'ee-Flow Speed (rom Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS FM 65.0 mil!? 
Field measured speed3, SFM milh 

I ... dj. for lane width and shoulder width,] fLS(Exh 20-5) 1.3 /),ill1 
Observed volume 3, Vf vehlh 

Adj. for access points], fA (Exhibit 20-5) 0.8 milh 
Free-flow speed, FFSd FFS=SFM+0.00776(VfJ fHv ) Imlh 

Free-flow speed, FFS cJ (FSS=BFFS-fLS-fA) 63.0 Imlh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.7 nllih 

Average travel speed, ATSooFFS-0,00776vp-fnp 58.7 1111//1 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (a) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16} 1.1. 1.1 

Passenger-car equivalents for RVs, EH (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHy=1J (1+ PT(ET-1)+PR(EH-1)) 0.971 0,971 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 100 

Directional flow rate 2, vi(pc/h)=V/(PHF'fH/ fe) 1.37 113 

4 'j b 
Base percent time-spent-following ,BPTSF(%)=100(1-e,Vd ) 15.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 28.4 

Percent lime-spent-following, PTSF(%)=8PTSF+f np 30.0 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, vJc=V pi 1,700 0,09 

Peak is-min veh-miles of travel, VMT 15 (veh- mi)=0.25L1(V/PHF) 312 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V'Lt 
1072 

Peak 15+min total travel time, TT15(veh+h)=VMTdATS 5.3 

filc:l/C:I[)oclImcnts and SdtingslJBjornstadlLocal ScttingslTcmpls2k 183,(mp 7130/2007 



Directional Pagc I 01'2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel US-89 
Agency or Company Fellr & Peers FromlTo Panguitch I SR-20 
Date Performed /12412007 Jurisdiction Garfield Couty. ur 
Analysis Time Period Weel((~;nd with Trucks Analysis Year" 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.~ ..• -- - -- .. - . -- . _. _ .. - ..• - - -- •.. 
Shoukk'i ',\'idlh It r--- ......... ".-.. _ .• ..._.---_ .. _----_ .•.. _-.•.. . __ . - " .. _ .. " .. . ..• _----_._----

i Class I highway i Class II highway ~-- l.'lm' '.::idth It .- ... _- .- --
.... ~ L~mc' '/:idlh It (33 Terrain Level i Rolling _._-------- ...•.. - ...... _."_.---- --------- - •.•. _--_ ... " .. _._---,---- ..... " ... __ .. _---_. 

Sh(lllkk'i ".\'idtll It Grade Length mi Up/down -- "- - "- -- _ .. - _ .. _------- - - - -- -----_ .. -- -- Peak-hour factor, PHr- 0.94 
---- \~,-.. --- ./ 

No-passing zone 15% 
S'>nmc'lIl I('W)th, 1.( mi 

':l10,,( /lollll/lrrU\!1 '% Trucks find Buses, PT 3D% 

% Recreational vehicles, Pr~ 13% 
Analysis direction vol., V d 161veh/h 

Access points/ mi :) 

Opposing direction vol., V 0 120veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passengel'-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment f<lctor, fHV=1/ (1 + P"]'(Er 1 )+PR(Ej~-1) ) 0.790 0.790 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20·13) 1.00 1.00 

Directional flow rate2, vi(pc/ll) vl::;:V/(PHF~fj-lV' fcJ 217 162 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSf'M 65.0 milh 
Field measured speed3, S tnlll! 

I'M 
Adj. for lane width and shoulder width,3 fLs(Exh 20-5) 1.3 mil!? 

Observed volume 3, V f 
veh/h 

Adj for aCcess points3, fA (Exhibit 20··5) 0.8 mllh 
Free··flow speed, FFSd FFS=SFM+0.00176(Vl fHV ) milh 

Free-flow speed, Fr-Sd (FSS:::8FFS-fI.S-fA) 63.0 ml!h 
Adjustment fOI' no-passing zones, fnp (Exhibit 20-19) 16 rnl!h 

Average travel speed, ATS=FFS-0.00776vp-fnp 58.1 milh 

Percent Time-SpelJt~Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 10 

Heavy~vehicle adjustment factor, fHV"'11 (1 + PT(Er 1 )+Pr:.:(Er( 1) ) 0.963 0.963 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 100 

Directional flow rate 2, vi{pc/h)=V/(PHF'fHV ' fG) 178 133 

4 • Base percent time~spent-fonowing ,BPTSF(%)=100(1-e ilVd ) 19.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 29.0 

Percent time-spent-following, PTSF(%)"'BPTSF+f np 31.9 

Level of Service and Otller Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume \0 capacity ratio, v/c=V /1,700 0.13 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 402 

Peak-hour vehicle-miles of travel, VMT Go(veh- mi)=V'-LI 1513 

Peak is-min to\al travel time, TT 15(veh~h)=VMT 15/ATS 6.9 

nlc:lIC:\[)OC1l111cnts and Scttings\JBjornstacl\Loeal Scttings\T'cmp\s2k 187 .tmp 7/30/2007 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Bjornstad Highway I Direction of Travel SR-20 
Agency or Company Fell' & Peers From/To U$-89/ Upslope 
Date Performed 7/24/2007 Jurisdiction fron County. UT 
Analysis Time Period Weekday Average with Trucks Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.. - .. - -- -- ...... -- - -- -- ..•. .- -- ._- ... .•.. ..- .. - ..... ~ -- --- -- -- --
SllOtJkl'~J ',\'id!l) It -_._----_._-- ... _ .. _._-_. __ . __ ._- ------- ......... - .. --....... '" ... -~ ..... -.-.. -- i Class I highway i Class II tlighway - Lrllw';;iolll1 II -_. === -- L~ll1(· 'IJidth It 

E8 
Terrain 

I Level [ Rolling ... _--------_._----- .....•. _ . ... _-_ ... _-------------_ ... I 

Shotlld.:'r '.vidtl) II Grade Length mi Up/down ----------- .. - -- -- ._------- .- - - - . 
Peak-hour fDctor, PHF 0.85 ._._--_._-. " I No-passing zone 15'% 

S(~nflH'nt !PWlt!t LI mi \..~.__ __or/" 

\h'le'l fJllIlhf'lhl\'! 
%, Trucks and Buses, Pr 33% 

010 Hecreational vehicles, p[~ 13% 
Analysis dil'ection vol., V(l BOveh/h 

Access pointsl mi 0 
Opposing direction vol., Va 89veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fl-lv=11 (1 + PT(Er 1 )+Pf\(Efi-1) ) 0.812 0.IJ12 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate2, vi(pc/h) vi=V/(PHF~fHV' fG) 116 129 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFS["M 50.0 ,m/ll 
Field measured speed3, SFM mllh 

Adj. for lane width and shoulder width,3 fl.s(Exh 20-5) 1.3 mil/) 
Observed volume 3, V f 

vehfh 
Adj. for access points3, fA (Exhibit 20-5) 0.0 milh 

Free-flow speed, FFSd FFS"SI'M+000776(V,J fHV ) mi/h 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 413.7 milh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.3 milh 
Average tl'avel speed, ATS:::FFS-0.00776vp-fnp 45.5 mill) 

Percent Time-Spent~FoJJowing 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, E-1(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vet1icle adjustment fDctor, fHV=1/ (1 + PT(ET-1 )+PR(Er~-1) ) 0.968 0.968 

Grade adjustment fflctor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vj(pC/h)=V/{PHF*fHV * fG) 97 108 

b 
Base percent time-spent~following4, BPTSF(%)=1 OO{1-eavd ) 11.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 43.6 

Percent time-spent-following, PTSF(%)=BPTSF+f np 34.3 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ralio, v/c=Vp/1 ,700 0.07 

Peak i5-min veh-miles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 200 

Peak~hour vehicle-miles of travel, VMT 60(veh- mi)=V*l\ 680 

Peak i5-min total travel time, TT15(veh-h):::VMT15fATS 4.4 

filc:IIC:\Doculllcnts and Scttings\JBjort1stad\Local Scttings\Tcmp\s2k I D6.tmp 7/30/2007 



Dircctional Page I of 2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Bjornstad Highway / Direction of Travel SR-20 
Agency or Company Fehr & Peers From/To US-89 / Upslope 
Date Performed 712112007 Jurisdiction Iron Coullty, UT 
Analysis Time Period Weekend with Trucks Analysis Year 2007 

Project Description: 06-721 Coa/No/{ow EIS 

Illput Data 

- - _ .. .... "-... - -- -_. .... ,-, .. _ . - .- --- .. - -- - -- - ... 
Shnukkl 'sidth It 

.. - .. -.-.~.---- ...... _--.... --_. _._-_._---_ . -.. ---~---... - .... '" .... -.- .. ----~--.------.-.... I Class I highway 
, 

Class II highway -- Lam· ';"hl t h It 
, ! 

.'."'--...•. .. 
--~ L~lnt· '/iid1.h It 

EB 
Terrain i Level Rolling 

----~- .. -.----~---.--.. ........... _.".--- --_ ... _-_.------- ... - .. ,.-~.-.-.--.. - .' .... 
SII(lukk'f ".\,tdth It Grade Length mi Up/down ---------_. __ ._--- ---------_.- .- - - -_. 

Peak-hour factor, PHF a.05 
_._. \ ;' No-passing zone 45% 

SC'O!l1C'llt Il":'llnth, 1.1 Ill! ". / .... ~- ~-...- % Trucks and Buses, Pr 31 % 
~1Ol'.'1 UIJlthf'fl!WI 

% Recreational vehicles, PI< 130/0 

Analysis direction vol., V(j 121veh/h 
Access paintsl mi 0 

Opposing direction vol., V 0 89veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-cal' equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-1?) 1.0 1.0 

Heavy-vehicle adjustment factor, frw=11 (1 + PT(E-r-1 )+PF.:(ER~1) ) 0.822 0.022 

Grade adjustment factor 1, fe; (Exhibit 20-7 or 20-13) 100 100 

Directional flow rate 2, vi(pc/h) vi""V/( PHF~fr-{V' fG) 173 127 

Free-Flow Speed from Field Measul'ement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS FM 50.0 Imlll 
Field measured speed3, SFM mi/Il 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 mi/h 
Observed volume 3, VI veh/h 

Adj. for access points3, fj\ (Exhibit 20-5) 0.0 mi/h 
Free-flow speed, FFSd FFS=SFM+0.00776(Vr1 fHV ) mi/II 

Free-flow speed, FFSd (FSS=BFFS-fLS-f AI 18.7 mi/h 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.3 (m/h 

Average travel speed, ATS=FFS-0.00776vp-fnp 15.1 mi//J 

Percent Time-Spent~Follawing 

Analysis Direction (d) Opposing Direction (oj 

Passenger-car equivalents for trucks, ET{Exhibit 20~10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, EH (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(E T-1 )+P R(EI'~-1) ) 0.970 0.970 

Grade adjustment factorl, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=V/(PHF'fHV~ fG) 147 100 

b 
Base percent time-spent-following 4, BPTSF(%)=100(1-e8Vd ) 16.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 45.5 

Percent time-spent-fallowing, PTSF(%)=BPTSF+f np 35.7 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V p/1 ,700 0.10 

Peak is-min veh-miles of travel, VMT15 (veh- mi)::::0.25L
t
(V/PHF) 302 

Peak-hour vehicle-miles of travel. VMT GO(veh- mi)=V~Lt 1029 

Peak is-min total travel time, TT 15{veh-h)=VMT15/ATS 6.7 

tilc:IIC:\Docul11cnts and Scttings\JBjornstad\Local Scttings\Tcmp\s2k 1 C A.tmp m0I20C)? 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

Genera/Information 

Analyst Bjornstad 
Agency or Company Fehr & Peers 
Date Performed 7124/2007 
Analysis Time Period Weekday Average with Trucks 

Project Description: 06~721 Coal Hollow E/S 

Input Data 

n Class [ highway R Class II highway 

Opposing direction 

1-------,;-____ AI2.al)'si.:. d:;:ir.:..ec:.:ti:.:.o"n __ -.-____ -I 

1\'--__ ....11 

Total length of analysis segment, L
t 

( mi) 

Length of two -lane highway upstream of tile passing lane, Lu (mi) 

Length o[passing lane including tapers, Lpi (lIIi) 

Average travel speed, ATSd (from Directional Two-Lane Highway Segment 

Worksheet) 

Percent time-spent-following, PTSFd (from Directional Two-Lane Highway 

Segment Worksheet) 

Level of service I , LOSd (from Directional Two-Lane Highway Segment 

Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

fane for average travel speed, Lde ( mil (Exhibit 20-23) 

Length of two-fane highway downstream of effective length of the passing 

fane for avg travel speed, Ld (mi) Ld=L(Lu +Lp!+ Lde) 

Adj. factor for the effect of passing fane on average speed, fpl (Exhibit 20-

24) 

Average travel speed including passing lane2, ATS pl = (ATS/ Lt ) I 

(L, +Ld+(Lpifpl)+ (2Ldel(1 +fpl)) ) 

Percent Time-Spent-Following 

Downstream length of two-lane highway within effective length of passing 

lane for percent time-spent-fo!!owing, Lde ( mi)(Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for percent-time-fo!!owing, 

Ld ( mi)=L(Lu + Lpl+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-following, 

VExhibiI20-24) 

Percent time-spent-following including passing !ane3, PTSF pj(%) 

PTSF pl= PTSF d[ L u +Ld+fpILpl+({1 +fpl)/2)Lde]/Lt 

Site Information 

Highway of Travel 
Fromfro 
Jurisdiction 
Analysis Year 

file:IIC:\Documents and Settings\LJacobs\Local Settings\Temp\s2kIA.tmp 

SR-20 
Upslope I Summit 
{ron County, UT 
2007 

2.3 

0.0 

2.2 

35.2 

20.3 

A 

1. 70 

-/.60 

1.10 

38.7 

13.00 

-/2.90 

0.58 

11.8 

9114/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

Genera/Information 

Analyst Bjornstad 
Agency or Company Fehr & Peers 
Date Performed 713012007 
Analysis Time Period Weekend with Trucks 

Project Description: 06·721 Coal Hollow EIS 

Input Data 

r Class I highway P Class II highway 

Opposing direction 

f------" __ - _Ar'8Iy:;i~ (iiir..:.'c::t:.:io"n __ .,-____ -1 
1\'--_---11 

L" 

Total length of analysis segment, L! (lIIi) 

Length oftwo-lanc highway upstrclIm oflhe passing lane, Lu (lIIi) 

Length of passing lane including tapers, LPI (lIIi) 

Average travel speed, ATSd (li"om Directional Two-Lane Highway Segment 

Worksheet) 

Percen! time-spent-following, PTSF d (from Directional Two-Lane Highway 

Segment Worksheet) 

Level of service 1 , LOSd (from Directional Two-Lane Highway Segment 

Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

lane for average travel speed, Lde ( mil (Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for avg travel speed, Ld (mi) Ld=Lf{Lu +Lpl+ Lde) 

Adj. factor for the effect of passing lane on average speed, fpI (Exhibit 20-

24) 

Average travel speed including passing lane2, ATS pl = (ATS/ L
t

) I 

(L, +Ld+(L"/fp,)+ (2Ld,/( 1 +fp,)) ) 

Percent Tlme-Spent-FoJ/owing 

Downstream length of two-lane highway within effective length of passing 

lane for percent time-spent-following, Lde (mi)(Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for percent-time-following, 

Ld ( mil=Lf(Lu + Lpj+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-fo!lowing, 

fp,(Exhibit 20-24) 

Percent time-spent-following including passing lane3, PTSF PI(%) 

PTSF pl= PTSF d[ L u +Ld+fp]Lp]+((1+fpl)/2)Ldel/Lt 

Site Information 

Highway of Travel 
FromlTo 
Jurisdiction 
Analysis Year 

file:IIC:\Documents and Settings\LJacobs\Local Settings\Temp\s2k21.tmp 

SR-20 
Upslope I Summit 
Iron County, UT 
2007 

2.3 

(UI 

2.0 

33.6 

25.4 

A 

1.7() 

-1.40 

I. /1 

37.3 

13.0() 

-12.70 

0.58 

14.8 

9114/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Bjornstad Highway I Direction of Travel SR-20 
Agency or Company Fellr & Peers From/To Summit I Downslope 
Date Performed 7JJOl2007 Jurisdiction Iron County. UT 
Analysis Time Period Weekday Average with Trucks Analysis Year 2007 

Project Description: 06-721 Coall-follow EfS 

Input Data 

-- -- -- _ .... 
SII'lllkl.,-1 ':.:i·:It.li " ... , •.. ,-- ._- .... _-_._ .. _ ... ----,-- ------- ... ~--- .. _-_ ... , IIiII Class I highway IIiII Class II highway ~------.- L"ln,- ';:idth II 

-- --- - -:=:='----C-~~~~~~ 
IIiII IIiII --- ~ L~-Inr' 'i_'ldlh It /1 Terrain Level Rolling '_-... --- -------- -- .... 

!~- ~ SI)(lllkk'l II Grade Length 1_30 mi Up/down 1-1 . - .... -- -- -. - -- ._. -- - ..- - -- -- ....... _- ,- -- ._- --
Peak~hour factor, PHF 0.85 

.... ----~.--.----------~-.. --_. -----------" No-passing wne 100% 
5':'PI1H'1)1 1':'I],:!tl;. LI mi \., .. -~-- ~-~ .• / 

'.~ IU,V 1/('1111 ,i'lIl"'; 0/0 Trucks and Buses, PT 33% 

% Hecreational vehicles, P" 13% 
Analysis direction vol., V{f 80veh/h 

Access pointsl mi 1 
Opposing direclion va!., V 0 89veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 12_9 12.9 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1-6 1.6 

Heavy-vehicle adjustment factor, fHV=11 (1+ Pr (E T-1)+PR(ER-1)) D-200 0.200 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 0_91 1-00 

Directional flow rate 2, vi(pc/h) Vj=V/(PHF*fHV ~ fG) 518 524 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 60-0 milll 
Field measured speed3, SFM mill) 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milll 
Observed volume3, V f 

veh/h 
Adj_ for access points3, fA (Exhibit 20-5) 0.3 mill) 

Free-flow speed, FFSd FFS=SFM+0-00776(VifHV) milll 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 mil/) 

Adjustment for no-passing zones, fnp (Exhibit 20-19) n milll 
Average travel speed, ATS=FFS-0.00776vp-fnp 48.1 milll 

Percent Time-SpentNFoJ/owing 

Analysis Direction (d) Opposing Direction (a) 

Passenger-car equivalents for trucks, ET{Exhibit 20-10 or 20-16) 2.8 2-B 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1_0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(Er 1)+PR(ER-1)) 0.627 0.627 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1-00 1_00 

Directional flow rate2, vi(pc/h)=V/{PHF*fH/ fG) 150 167 

4 • Base percent time-spent-following ,BPTSF(%)::::100(1-e8Vd ) 16_8 

Adj. for no-passing zone, fnp (Exhibit. 20N20) 55.1 

Percent time-spent-following, PTSF{%)=BPTSF+f np 42_8 

Level of Service and Otfler Performance Measures 

Leve! of service, LOS (Exhibit 20-3 Of 20-4) C 

Volume to capacity ratio, vlc=V pI 1,700 0_30 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L,{V/PHF) 31 

Peak-hour vehicle-miles of travel, VMT 60{veh- mi)=V'L, 104 

Peak 15-min total travel time, IT 15(veh-h)::::VMT 1dATS 0_6 



Directional Page I 01'2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel SR-20 
Agency or Company Fei1r & Peers From/To Summit / Downslope 
Date Performed 712412007 Jlll"isdiction Iron County. UT 
Analysis Time Period Weekend with Truc/(s Analysis Year 2007 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.". -- - -.- - - -- -- -- - .- ------ - - - -- -- -
S h n ulel,· I' ';,'i dih I. --.................. _." .. - .... __ ... " .•.. - .............. __ ... _ . _ ..... _ .... ~ " .. _- ....... _-- ..... ' .. _ .. _._- ... - ... ' .. _ ..... __ ...... _ ........ ! Class I highway Class II highway ~-.- Larw';.-jdt!) It - - ._. ._ .. 

=~ 
Lane· 'I:idtl! 

EB 
, - It TelTain Level , Rolling 

-~~~.------------- ----- ~-------.---- -------- -----

Should,~r ..vi.:!t!! It I ' Grade Length 1.30 mi Up/down 7.1 
--------"- - -- --------------- Peak-hour factor, PHF 0,85 

---_ .. _-_ ... _. __ ._-_ .. _---_._._-------_._-_ .. _ ... - .... _ ..... _. __ ........ + 

!,\_~-- --~.,/ No-passing zone 100% 
:::;(·qlll(~111 lenqth. l.! mi 

:"]1,1,'1 tlfll!h ""1[,1,'1 
% Trucks and Buses, P1 32% 

% Recreational vehicles, PI{ 13% 
Analysis direction vol., V d 121veh/h 

Access points/ mi 1 

Opposing direction vol.. V 0 89vell/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 12.9 12.9 

Passenger-car equivalents for RVs, Ef<. (Exhibit 20-9 or 20-17) 1.6 16 

Heavy-vehicle adjustment factor, fl-lv=11 (1 + PT(E,."1 )+PF~(ER~ 1) ) 0.205 0.205 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1. 00 0.91 

Directional flow rate 2, vi(pc/h) vtV/(PHF*fHV' fG) 696 562 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFS r:' M 60.0 Im!1? 
Field measured speed3, SFM ml!h 

Adj. for lane width and shoulder width,3 fLS(Exh 20-S) J.3 mi/IJ 
Observed volume3, Vf 

veh/h 
Adj. for access pOints3, fA (Exhibit 20-5) 0.3 milh 

Free-flow speed, FF8d FFS=Sf"M+0.00776(Vf' fHV ) ml!ll 
Free~flow speed, FFS<i (FSS=BFFS-fl.S-f/\) 5[),5 {)JI!/J 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.1 ml!h 
Average travel speed, ATSo::FFS-0.00776vp,fnp 1/6.5 mil" 

Percellt TimeMSpelltNFollowing 

Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET(ExhibiI20-10 or 20-16) 2.8 2.8 

Passenger-car equivalents for RVs, Er~ {Exhibit 20-10 or 20-16} 1.0 1.0 

Heavy-vehicle adjustment factor, fHy=1! (1 + Pr (Er -1 )+P1:.:(E r.c 1) ) 0.635 0.635 

Grade adjustment factor 1, fe (Exhibit 20-8 01' 20-14) 1.00 1.00 

Directional flow rate 2, vj(pc/h)=V/(pHF"frN' fG) 224 165 

b 
Base percent time-spent-following 4, BPTSF(%)=1 DO(i_eav(] ) 23.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 58.8 

Percent time-spent-following, PTSF(%)=BPTSF+f np 18.7 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ralio, v/c=V/ 1,700 0.41 

Peak is-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt{V/PHF) 46 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V~Lt 157 

Peak 15-min totaitravei time, TT 15(veh-h)=VMT ldATS 1.0 

file:IIC:\Documcnts and Settings\JBjornstad\Local Scttings\T'cl1lp\s2k I B6.tmp 7/30/2007 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjornstad Highway I Direction of Travel SR-20 
Agency or Company Fell,. & Peers From/To Downslope / /-15 
Date Performed 7/30/2007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday average will1 Trucks Analysis Year 2007 

Project Description: 06-721 Coal f-(olfow EIS 

Input Data 

- -- _. .. - . - -- .- ..• - .. - -- -- --- -- -" _.. -- .. - -
ShOI!ld'JI ,.\,j(lt!) II -,-------_._------- ._------ ------_ ...• - ..•.... _--.. _--------- I 

Class I highway Class II highway ~ Lam· 'nidI!) II _ .. 
/.---r--_ ...... I I --~ lanc, ',:idth II Terrain I Level Rolling 

---- ............ "._ ..... __ ... _._.- ....... " ...... _'._._--.-._' ----------------------_ ..•.. _-_ .. / '\ ShOllkk'1 '.\'ieltl) II Grade Length 1.00 mi Upfdown 3,1 
- .... __ .. _-- . _. -- -- - - - ----_ . - --- ._-----_. 

Peak-hour factor, PHF 0.85 
\ ) No-passing zone 70% 

S<'!]IIH·nt 1011<]tl1, LI mi \,---- -~ % Trucks and Buses, PT 33% 
~1'\~1 tJMlh .,Ino,,", 

% Recreational vehicles, PH 13% 
Analysis direction vol., V d 80vehfh 

Access pointsf mi 1 

Opposing direction vol., V 0 89vehfh 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibil 20-9 or 20-15) 9.1 9.1 

Passenger-car equivalents for RVs, EF<: (Exhibit 20-9 or 20-17) 1.5 1,5 

Heavy-vehicle adjustment factor, fHV=1f (1 + I:::OT(E T-1 )+PR(EI~-1) ) 0.268 0.268 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1,00 0.94 

Directional flow rate/.', vi(pcfh) vj"'V/(PHF'\N' fG) 352 41() 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFSFM 60.0 Inlill 
Field measured speed3, SFM mllh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 mi/h 
Observed volume 3, Vf 

vehfh 
Adj. for access points3, fA (Exhibit 20-5) 03 mi/h 

Free-flow speed, FFSd Fr-S=SF·M+0.00776(Vl flw ) milh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 mllh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.5 milll 
Average travel speed, ATS=FFS-0.00l76vp.fnp 50.0 (mill 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passengel'-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.5 1.5 

Passenger~car equivalents for RVs, Eli (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHy=11 (1 + Pr (E r -1 )+Pr:;:(ER-1) ) 0.858 0.858 

Gl'ade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 100 100 

Directional flow rate 2, vj(pc/h)=V/(PI'iF'fHy' fG) 110 122 

b 
Base percent lime-spent-following4, BPTSF(%)=100(1-eOVd ) 12.7 

Adj, for no-passing zone, fnp (Exhibit. 20-20) 52.1 

Percent time-spent-following, PTSF{%)=GPTSF+f np 10.1 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V /1,700 0.21 

Peak 15-min veh~miles of travel, VMT 15 (veh- mi):o:O.25Lt(V/PHF) 184 

Peak-hour vehicle-miles of tl'avel, VMT 60(veh- mi)=V'Lt 621 

Peak 15-min tolal travel time, TT 15(veh-h):::VMT15fATS 3.7 

tilc:IIC:\[)oclll11ents and Scttings\JBjornstad\Local Scttings\Tcl11p\s2k 1 AA.tl11p 7/30/2007 



Dircctional Page I of 2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Bjomstad Highway I Direction of Travel SF/-20 
Agency or Company Fellr & Peers From/To Downslope / /-15 
Date Performed 712412007 Jurisdiction fron County, UT 
Analysis Time Period Weekend with Trucks Analysis Year 2007 

Project Description: 06·721 Coal !-Iol/ow EIS 

Input Data 

.~ ......... .-
Shoilld"r ',,'idth II _._------_ .. _-----_._--_.- ~--~-.--.-~~---.~-~.---. - Lrllw'/;idrh " Class I highway Class II highway 

~ l.an\', '/;idth II 

ED 
Terrain i Level ! Rolling ----. __ . __ ._._-------_ .. _-. ... _---""---- .. - .. ~-... -.-.-... -.. ----.-- .. _._ .. _.- ... _--_ .. __ .-,-- ... _-"-

Shl)uld'~r "Nidll) II Grade Length 1.00 mi Up/down 3.1 
.. _------ ------- -- - _. -- - . - --- ._- _ . - ---- Peak-hour factor, PHF 0.85 

\ J No-passing zone 70% 
S':<fJI1lI:'IH 1(>l1q(il. 1.1 ll1i ......... _- -_ •. / 

-::~1l~"" t/(,1111 lllllllt, % Trucks and Buses, PT 310ft, 

% r~ecreational vehicles, PH 13% 
Analysis direction vol., V d 121vehft) 

Access pOints/ mi 1 
Opposing direction vol., V 0 89vehfh 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 9.1 9.1 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-9 or 20-17) 1.5 1.5 

Heavy-vehicle adjustment factor, fHV=1f (1+ PT(E,.-1 )+PH(EI~-1) ) 0.280 0.200 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1. 00 0.94 

Directional flow rate2, vi(pc/h) vi:::::V/(PHF'\lV' fe) 509 398 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFS FM 60.0 mi//J 
Field measured speed3. SFM mil!"! 

Adj. for lane width and shoulder width,3 flS(Exh 20-5) 1.3 mi/!J 
Observed volume 3, V f veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0.3 ITJllh 
Free-flow speed, FFSd FFS=S!'M+0.00776(V/ fliV ) milh 

Free-flow speed, FFS{j (FSS=BFFS-f!.s-fA) 58.5 milh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 26 mi/h 

Average travel speed, ATS==FFS-0.00776v
l
/ np 10.8 n)Jlh 

Percent Time-Spent-Followirlg 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, t:T(Exhibit 20-10 or 20-16) 1.5 1.5 

Passenger-car equivalents for RVs, EI~ (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(ET-1 }+PR(ER-1) ) 0.866 0.866 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 100 

Directional flow rate 2, vj(pc/h)=V/(PHF'fHV ' fG) 164 121 

b 
Base percent time-spent-following 4, BPTSF(%)=100{1-e aVd ) 18.1 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 53.6 

Percent time-spent-following, PTSF(O/o)=BPTSF+f IlP 40.9 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V pi 1,700 0.30 

Peak 15-min veh-miles of travel, VMT15 (veh- ml}=0.25l
t
(V/PHF) 278 

Peak-hour vehicle-miles of travel, VMT 60(vell- mi)=V'Lt 
911 

Peak 15-min total travel time, TT15(veh-h)=VMT H/ATS 5.7 

lile://C:IDocLlmcnts and Scttingsl.lBjornstadlLocal ScttingslTcmpls2k I AE.tmp 7130/2007 



AIl-Way Stop Control Page I of I 

ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nalyst Bjornstad Intersection US-89 / Main Stroet 

Aqency/Co. Feilr & Peers Jurisdiction Pal?( uilell, UT 

Date Performed 713012007 nalysis Year 2007wilh Trucks 

naivsis Time Period 8'00·9,00 

Pr'o'ect 10 06-721 Coa! Hollow EIS 

IEastfWest Street' us 89/ Cenler StlCel .. INorth/Sculll Street' SR 143/ US 89 

Volume Adjustments and Site Characteristics 
Approach Eastbound Westbound 
Movement I T " L T " olume (vehlll) 6 20 3 18 12 74 
%Thrus Left Lane 

lApp roach Northbound Southbound 
Movement L T " L T R 

!Volume (veh/h) 4 37 38 75 23 9 
% Thrus Left Lane 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 
Flow Rate (veh/h) 28 3 33 84 46 43 85 36 
% Heavy Vehicles a a 6 23 5 a 27 a 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

ISaturatlon Headway Adjustment Worksheet 
Prop. Left-Turns 0.2 0.0 0.6 0.0 0.1 0.0 1.0 0.0 
Prop. Righi-Turns 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.3 
Prop. Heavy Vehicle 0.0 0.0 0.1 0.2 0.0 0.0 0.3 0.0 
hL T-adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
hRT~adj -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
11adj, computed 0.1 -0.7 OA -0.3 0.1 -0.7 1.0 -0.2 

IDeparture Headway and Service TIme 
hd, initial value (s) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.02 0.00 0.03 0.07 0.04 0.04 0.08 0.03 
11d, final value (s) 5.25 4A4 5A7 4.75 5.11 4.28 5.90 4.75 
x, final value 0.04 0.00 0.05 0.11 0.07 0.05 0.14 0.05 
Move-up time, In (s) 2.3 2.3 2.3 2.3 
Service Time, ts (s) 2.9 2.1 3.2 2.5 2.8 2.0 3.6 2.4 

ICapaclty and Level of Service 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Capacity (veh/h) 278 253 283 334 296 293 335 286 
Delay (s/veh) 8.17 7.16 8.46 8.05 8.17 7.21 9.55 7.68 
LOS A A A A A A A A 

pproach: Delay (s/veh) 8.07 8.16 7.71 8.99 
LOS A A A A 

Intersection Delay (s/veh) 8.32 
Intersection LOS A 
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All-Way Stop Control Page I of I 

ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nalysl B"ornstad Intersection US-89/ Main Stroet 

IAqenc ICo. Fehr& Peers Jurisdiction Panguitch. UT 

Date Performed 7130/2007 nal sis Year 2007 with Trucks 

nalvsis Time Period 16:15 - 17:15 

Project 10 06-721 Coal HoI/ow EIS 

lEasuWest Street" US-89/ Center Stroot INorth/South Street" SR-113 / US-89 
-

Volume Adjustments and Site Characteristics 
Approach Eastbound Westbound 

Movement L T " L T R 

Volume (veh/h) 17 34 9 41 35 147 
% Thrus Left Lane 

Approach Northbound Southbound 
Movement L T R L T R 

Volume (veil/h) 7 51 19 115 40 27 
%Tl1rus Left Lane 

Eastbound Westbound Nortt1bound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
Flow Rate (veh/h) 58 10 89 172 67 22 135 78 
% Heavy Vehicles 4 7 6 19 5 6 19 4 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

ISaturalton Headway Adjustment Worksheet 
Prop. Left-Turns 0.3 0.0 0.5 0.0 0.1 0.0 1.0 0.0 
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.4 
Prop. Heavy Vehicle 0.0 0.1 0.1 0.2 0.0 0.1 0.2 0.0 
hL T"adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
hRT-adj -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 
11HV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj, computed 0.2 -0.6 0.4 -0.4 0.1 -0.6 0.8 -0.2 

IDeparture Headway and Service Time 
hd, initial value (s) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.05 0.01 0.08 0.15 0.06 0.02 0.12 0.07 
hd, final value (s) 5.85 5.04 5.78 5.03 5.75 5.00 6.27 5.23 
x, final value 0.09 0.01 0.14 0.24 0.11 0.03 0.23 0.11 
Move-up time, m (s) 2.3 2.3 2.3 2.3 
Service Time, Is (s) 3.6 2.7 3.5 2.7 3.4 2.7 4.0 2.9 

ICapaclty and Level of Service 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Capacity (veh/h) 308 260 339 422 317 272 385 328 
Delay (s/veh) 9.16 7.81 9.45 9.32 9.13 7.86 10.88 8.60 
LOS A A A A A A B A 
Approach: Delay (s/veh) 8.96 9.36 8.82 10.04 

LOS A A A B 
Intersection Delay (s/veh) 9.47 
Intersection LOS A 
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Two-Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

!Analyst Bjornstad Intersection US-S9 1 SR-12 
V\gency/Co. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 711912007 ""nalysis Year 2007 with Trucks 
V\nalysis Time Period S.·OO - 9'00 

Project Description 06-721 Coal HoI/ow EIS 
EasUWest Street: SR-12 INorth/South Street: US-S9 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Veh icle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 40 24 45 34 
Peak-Hour Factor, PHF 1.00 0.85 0.S5 0.S5 0.85 1.00 
Hourly Flow Rate, HFR 
veh/h) 0 0 0 43 0 37 

Percent Heavy Vehicles 0 -- -- 25 -- --

Median Type Undivided 

RT Channelized 1 0 

Lanes 0 1 1 1 1 0 
Configuration T R L T 
Upstream Signal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 37 32 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.85 1.00 0.85 
Hourly Flow Rate, HFR 
veh/h) 52 39 0 0 47 28 

Percent Heavy Vehicles 0 0 0 21 0 10 
Percent Grade (%) 0 0 
Flared Approach N N 

Storage 0 0 
RT Channelized 0 1 
Lanes 0 0 0 1 0 1 
Configuration L R 

Delay, Queue Length, and Level of Service 

IApproach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L L R 
v (veh/h) 52 43 37 
C (m) (veh/h) 1425 730 1000 

!vIc 0.04 0.06 0.04 

95% queue length 0.11 0.19 0.12 

Control Delay (s/veh) 7.6 10.2 8.7 
LOS A B A 

lAPP roach Delay (s/veh) -- -- 9.5 

lAPP roach LOS -- -- A 
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T wo- Way Stop Control Page I o f I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Bjornstad Intersection US-a9 1 SR-12 
Agency/Co. Fehr& Peers Jurisdiction Panguitch, UT 
Date Performed 711912007 Analysis Year 2007 with Trucks 
Analysis Time Period 16:00 - 17:00 

Project Description 06-721 Coal Hollow E/S 
EastlWest Street: SR-12 INorth/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

iVehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
~olume (veh/h) 82 64 35 50 
Peak-Hour Factor, PHF 1.00 0.a9 0.89 0.89 0. 89 1.00 
Hourly Flow Rate, HFR 
veh/h) a a a 68 a 69 

Percent Heavy Vehicles a -- -- 25 -- --
Median Type Undivided 

RT Channelized 1 a 
Lanes a 1 1 1 1 a 
Configuration T R L T 
Upstream Signal a a 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 61 62 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.89 1.00 0.a9 
Hourly Flow Rate, HFR 
veh/h) 39 56 a a 92 71 

Percent Heavy Vehicles a a a 13 a 4 
Percent Grade (%) a a 
Flared Approach N N 

Storage a a 
RT Channelized a 1 
Lanes a a a 1 a 1 
Configuration L R 

Delay, Queue Length, and Level of Service 
fo,pproach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L L R 

v (veh/h) 39 68 69 
C (m) (veh/h) 1370 717 960 

~/c 0.03 0.09 0.07 

95% queue length 0.09 0.31 0.23 

Control Delay (s/veh) 7.7 10.5 9.0 

LOS A B A 

f",pproach Delay (s/veh) -- -- 9 8 
Approach LOS -- -- A 
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Two-Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Bjornstad Intersection US-89 1 SR-14 
Aqency/Co. Fehr & Peers Jurisdiction Panquitch, UT 
Date Performed 7119120.0.7 Analysis Year 20.0.7 with Trucks 
Analysis Time Period 8:0.0. - 9:0.0. 

Project Description 0.6-721 Coal Hollow EIS 
East/West Street: SR-14 NorthlSouth Street: US-89 
Intersection Orientation: North-South Study Period (hrs): 0..25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
~olume (veh/h) 25 47 1 2 51 13 
Peak-Hour Factor, PHF 0..85 0..85 0..85 0..85 0..85 0..85 
Hourly Flow Rate, HFR 
(veh/h) 

29 55 1 2 59 15 

Percent Heavy Vehicles a -- -- a -- --

Median Type Undivided 
RT Channelized a a 
Lanes 1 1 a a 2 a 
Configuration L TR LT TR 
Upstream Siqnal a a 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 15 3 15 a 1 3 
Peak-Hour Factor, PHF 0..85 0..85 0..85 0..85 0..85 0.85 
Hourly Flow Rate, HFR 17 3 17 a 1 3 (veh/h) 
Percent Heavy Vehicles 6 a 5 a a a 
Percent Grade (%) a a 
Flared Approach N N 

Storage a a 
RT Channelized a a 
Lanes a 1 a a 1 a 
Configuration LTR LTR 

Delay, Queue Lenqth, and Level of Service 

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L LT LTR LTR 

v (veh/h) 29 2 4 37 
C (m) (veh/h) 1538 1562 90.3 837 
vic 0..0.2 0..0.0. 0..0.0. 0..0.4 

95% queue length 0..0.6 0..0.0. 0..0.1 0..14 

Control Delay (s/veh) 7.4 7.3 9.0. 9.5 
LOS A A A A 

ft\pproach Delay (s/veh) -- -- 9.0. 9.5 
ft\pproach LOS -- -- A A 
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'1'wo-Way Stop Control 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Bjornstad Intersection 
iAqency/Co. Fehr & Peers Jurisdiction 
Date Performed 711912007 Analysis Year 
Analysis Time Period 16:00 - 17:00 

Proiect Description 06-721 Coal Hollow EIS 
East/West Street: SR-14 INorlh/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound 
Movement 1 2 3 4 

L T R L 
Volume (veh/h) 25 109 0 4 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 20 1 24 0 
veh/h) 

Percent Heavy Vehicles 3 -- -- 50 
Median Type Undivided 

RT Channelized 0 

Lanes 1 1 0 0 
Configuration L TR LT 
Upstream Siqnal 0 

Minor Street Eastbound 
Movement 7 8 9 10 

L T R L 
Volume (veh/h) 19 1 22 0 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 
(veh/h) 4 83 21 27 

Percent Heavy Vehicles 9 0 7 0 

Percent Grade (%) 0 

Flared Approach N 

Storage 0 

RT Channelized 0 

Lanes 0 1 0 0 
Configuration LTR 

Delay, Queue Len!lth, and Level of Service 

Approach Northbound Southbound Westbound 

Movement 1 4 7 8 9 

Lane Configuration L LT LTR 

v (veh/h) 27 4 0 

C (m) (veh/h) 1478 1177 

vic 0.02 0.00 

95% queue length 0.06 0.01 

Control Delay (s/veh) 7.5 8.1 

LOS A A 

Approach Delay (s/veh) -- --
Approach LOS -- --

Copyright (c) 2005 University of Florida. All Rights Reserved HCS+™ Version 5.2 
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US-89 I SR-14 
PanGuitch, UT 
2007 with Trucks 

Southbound 
5 6 
T R 

76 20 
0.91 0.91 

0 0 

-- --

0 

2 0 
TR 

0 

Westbound 
11 12 
T R 
0 0 

0.91 0.91 

119 0 

0 0 

0 

N 

0 

0 

1 0 
LTR 

Eastbound 

10 11 12 
LTR 

45 

778 

0.06 

0.18 
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A 

9.9 

A 
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'T\vo-Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst B/ornstad Intersection US-89 1 SR-20 

AqencY/Co, Fehr & Peers Jurisdiction Panauitch, UT 

Date Performed 711912007 Analysis Year 2007 with Trucks 

Analysis Time Period 8:00 - 9:00 -
Project Description 06-721 Coal Ho//ow EfS 

East/West Street: SR-20 INorth/South Street: US-89 

Intersection Orientation: East-West IStudy Period hrs): 0.25 

[Vehicle Volumes and Adiustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (yeh/h) 5 38 
Peak-Hour Factor, PHF 0.,84 1.0.0. 0.,84 1.0.0. 1.0.0. 1,0.0 

Hourly Flow Rate, HFR 
(yeh/h) 5 a 45 a a a 
Percent Heayy Vehicles 18 -- -- a -- --

Median Type Undivided 

RT Channelized a a 
Lanes 1 a 1 a a a 
Configuration L R 
Upstream Siqnal a a 
Minor Street Northbound Southbound 
Movement 7 8 9 10. 11 12 

L T R L T R 
Volume (veh/h) 41 32 18 4 
Peak-Hour Factor, PHF 0,84 0,84 1.00 1,00 0,84 0,84 
Hourly Flow Rate, HFR 
veh/h) 48 38 a a 21 4 

Percent Heavy Vehicles 32 23 a a 24 50 

Percent Grade (%) a a 
Flared Approach N N 

Storage a a 
RT Channelized a a 
Lanes 1 1 0. a 1 1 

Configuration L T T R 

Delay, Queue Lenqth, and Level of Service 

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10. 11 12 

Lane Configuration L L T T R 

v (veh/h) 5 48 38 21 4 

C (m) (veh/h) 1524 894 842 792 960 

vic 0,00 0,05 0,05 0,03 0,00 

95% queue length 0,01 0,17 0,14 0,08 0,01 

Control Delay (s/veh) 1.4 9,3 9,5 9.1 8,8 

LOS A A A A A 

Approach Delay (s/veh) -- -- 9.1 9,5 

Approach LOS -- -- A A 

Copyright © 2005 University of Florida, All Rights Reserved HC$+ ™ Version 5.2 Generated: 7/30/2007 11>1.9 AM 

ille :lle :\[)oculIlcnts and Scttings\J B j ornstad\Local Set tings\Tcl1lp\u2 k E3, tmp 7!3()/2007 



Two- Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analvst Bjornstad Intersection US-89 1 SR-20 
Agency/Co. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 711912007 ~nalys i s Year 2007 with Trucks 
Analysis Time Period 16:00 - 17:00 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-20 INorth/South Street: US-89 
Intersection Orientation: East-West IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
rvolume (veh/h) 17 61 
Peak-Hour Factor, PHF 0.95 1.00 0.95 1.00 1. 00 1.00 
Hourly Flow Rate, HFR 
veh/h) 17 0 64 0 0 0 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type Undivided 

RT Channelized 0 0 

Lanes 1 0 1 0 0 0 
Configuration L R 
Upstream Siqnal 0 0 

Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 77 45 41 6 
Peak-Hour Factor, PHF 0.95 0.95 1.00 1.00 0.95 0.95 
Hourly Flow Rate, HFR 
veh/h) 81 47 0 0 43 6 

Percent Heavy Vehicles 21 13 0 0 16 0 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 0 

Lanes 1 1 0 0 1 1 
Configuration L T T R 

Delay, Queue Length, and Level of Service 

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L T T R 

v (veh/h) 17 81 47 43 6 
C (m) (veh/h) 1636 843 828 758 1091 

vic 0.01 0.10 0.06 0.06 0.01 

95% queue length 0.03 0.32 0.18 0.18 0.02 

Control Delay (s/veh) 7.2 9.7 9.6 10.0 8.3 
LOS A A A B A 

Approach Delay (s/veh) -- -- 9.7 9.8 
Approach LOS -- -- A A 
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Two-Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
",nalyst Bjornstad Intersection 1-151 SR-20 NB 
",qency/Co. Fehr & Peers Jurisdiction Iron County, UT 
Date Performed 711912007 V<\nalysis Year 2007 with Trucks 
V<\nalysis Time Period 8:00 - 9:00 

Project Description 06-721 Coal Hollow EIS 
EastlWest Street: SR-20 INorth/South Street: 1-15 
Intersection Orientation: East-West IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 1 34 15 15 
Peak-Hour Factor, PHF 0.85 0.85 0.91 0.91 0.85 0.85 
Hourly Flow Rate, HFR 
veh/h) 1 39 0 0 17 17 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type Undivided 

RT Channelized 0 0 
Lanes 0 1 0 0 1 0 
Configuration LT TR 
Upstream Siqnal 0 0 

Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 0 1 26 
Peak-Hour Factor, PHF 0.85 0.85 0.85 0.91 0.91 0.91 
Hourly Flow Rate, HFR 
veh/h) 0 1 30 0 0 0 

Percent Heavy Vehicles 0 0 4 50 0 0 
Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 
RT Channelized 0 0 
Lanes 0 1 0 0 0 0 
Configuration LTR 

Delay, Queue Lenqth, and Level of Service 

~pproach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration LT LTR 

~ (veh/h) 1 31 

C (m) (veh/h) 1591 1019 

'vIc 0.00 0.03 

95% queue length 0.00 0.09 

Control Delay (s/veh) 7.3 8.6 

LOS A A 

Approach Delay (s/veh) -- -- 8.6 

Approach LOS -- -- A 
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Two-Way Stop Control 

IhllU1I1I 

TWO-WAY STOP CONTROL SUMMARY 

:;ite 

C-". Fehr & Peers 
pate Performed 711912007 

Time Period ROO - 9:00 

t Description 06-721 ~oal Hollow EIS 
I Street: SR-20 

I Ori i 

Vehicle Volumes and Arliustments 
Maior Street 

, (veh/h) 
lur Factor, PHF 

Ho~ryFlow Rate, HFR 
(veh/h) 

Heavy 
i Type 

RT Chan i 

_anes 

:onfiguration 
I Siqnal 

IMinor Street 

, (veh/h) 
lur Factor, PHF 

HourlyFlow Rate, HFR 
(veh/h) 

Heavy 

t Grade (%) 

'Iared 

RT rh", i 
_anes 
:onfiguration 

1 
L 

0.85 

o 
a 

a 

7 
L 

0.85 

a 
a 

a 

Delay, Queue md Level of 

_ane COl "" 

v (veh/h) 

G (m) (veh/h) 

vic 
95% queue length 

I Delay (s/veh) 

LOS 

1 

Delay (s/veh) --

LOS --

,nri 

Copyright © 2005 University of Florida, All Rights Reserved 
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T 
1 

0.85 

1 

--

1 

a 
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T 

0.85 

a 
a 
a 

N 

a 

a 

4 

LT 

25 

1446 

0.02 

0.05 

7.5 

A 

--
--

I "ion 
i i 

Year 

I Street: 1-15 
IStudy Period(hrs): 0.25 

3 
R 
a 

0.85 

a 
--

a 
a 

TR 

9 
R 

0.85 

a 
4 

a 
a 

L 

Northbound 

4 
L 

22 
0.85 

25 

32 

a 
LT 

10 

L 
27 

0.85 

31 

27 

a 

7 8 9 

/-ICS+1M Version 5.2 

\) ~I\/ 9. L\-'Lf 
I 

~Os f\ 

1/-151 SR-20 S8 
l/ran County, UT 
12007 with Trucks 

5 
T 
a 

085 

a 
--

1 

ld 

a 
Southbound 

11 
T 
2 

0.85 

2 

a 
a 
N 

a 

1 

LTR 
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6 
R 

0.85 

a 
--

a 
a 

12 
R 
2 

0.85 

2 

a 

a 
a 

10 11 12 

LTR 

35 

888 

0.04 

0.12 

9.2 

A 

9.2 

A 
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HCM Signalized Intersection Capacity Analysis 
29: SR-56 & 1400 West 

/ - " f <I---- , 
'\ 

Movement EBL EBT EBR WBL WBT 'WBR NBi2 
Lane Configurations '1 it r "i H r "i 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane UtiL Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 
Satd. Flow (prot) 1805 3406 1442 1787 3471 1615 1366 
Fit Permitted 0,48 1.00 1.00 0.36 1.00 1.00 0.76 
Satd. Flow (perm) 904 3406 1442 676 3471 1615 1086 
Volume (vph) 2 390 85 63 295 4 50 
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 
Adj. Flow (vph) 2 453 99 73 343 5 58 
RTOR Reduction (vph) 0 0 77 0 0 4 0 
Lane Group Flow (vph) 2 453 22 73 343 1 58 
Confl. Peds. (#/hr) 1 
Heavy Vehicles (%) 0% 6% 12% 1% 4% 0% 32% 
Turn Type Perm Perm Perm Perm Perm 
Protected Phases 4 8 
Permitted Phases 4 4 8 8 2 
Actuated Green, G (s) 13.9 13.9 13.9 13.9 13.9 13.9 44.1 
Effective Green, g (s) 15.9 15.9 15.9 15.9 15.9 15.9 46.1 
Actuated g/C Ratio 023 023 0.23 023 0.23 023 0.66 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 205 774 328 154 788 367 715 
vis Ratio Prot cO.13 0.10 
vis Ratio Perm 0.00 007 0.11 0.00 0.05 
vic Ratio 0.01 0.59 007 0,47 0,44 0.00 0.08 
Uniform Delay, d1 210 24.1 212 23,4 23.2 20.9 4.3 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 0.0 1.1 0.1 2.3 0,4 0.0 0.2 
Delay (s) 21.0 25.2 21.3 25.7 23.6 20.9 4.5 
Level of Service C C C C C C A 
Approach Delay (s) 24.5 23.9 
Approach LOS C C 

rQl¢f~i;lctioh$\.jI1JI1J~wX " 
HCM Average Control Delay 21.0 HCM Level of Service 
HCM Volume to Capacity ratio 023 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 
Intersection Capacity Utilization 49.3% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Coal Hollow EIS 
Fehr & Peers Associates, Inc. 

t !" 
NBT NBR 

r. 
1900 1900 

4.0 
1.00 
0.99 
1.00 
0.85 
1.00 
1566 
1.00 
1566 

1 100 
0.86 0.86 

1 116 
40 0 
77 0 

1 
0% 2% 

2 

44.1 
46.1 
0.66 

6.0 
3.0 

1031 
cO.07 

0.08 
4.3 

1.00 
0.1 
4,4 

A 
4.5 

A 

C 

8.0 
A 

Exist + Trucks_AM 
9/11/2007 

\. + .; 
SBt SBT SBR 

"i 1. 
1900 1900 1900 

4.0 4.0 
1.00 1.00 
1.00 0.99 
1.00 1.00 
1.00 0.89 
0.95 1.00 
1800 1667 
0.68 1.00 
1291 1667 

9 1 3 
0.86 0.86 0.86 

10 1 3 
0 1 0 

10 3 0 
5 5 

0% 0% 0% 
Perm 

6 
6 

44.1 44.1 
46.1 46.1 
0.66 0.66 

6.0 6.0 
3.0 3.0 

850 1098 
0.00 

0.01 
0.01 0.00 

4.1 4.1 
1.00 1.00 
0.0 0.0 
4.1 4.1 

A A 
4.1 

A 
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Coal Hollow EIS Exist + Trucks PM 
29: SR-56 & 1400 West 9/13/2007 

/ - --,. t'" - ~ "\ t ~ \, ! .; 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations "1 'H r "1 H (I "1 r. "1 f. 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 
Frpb, ped/bikes 1.00 100 1.00 1.00 1.00 1.00 0.99 1.00 1.00 
Flpb, ped/bikes 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.95 
Fit Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 
Satd. Flow (prot) 3505 1538 1770 3539 1615 1526 1582 1805 1805 
Fit Permitted 1.00 1.00 0.36 1.00 1.00 0.76 1.00 0.68 1.00 
Satd. Flow (perm) 3505 1538 678 3539 1615 1214 1582 1292 1805 
Volume (vph) 0 456 127 109 538 11 72 2 111 7 2 1 
Peak-hour factor, PHF 0.94 0.94 094 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
Adj. Flow (vph) 0 485 135 116 572 12 77 2 118 7 2 1 
RTOR Reduction (vph) 0 0 99 0 0 9 0 45 0 0 0 0 
Lane Group Flow (vph) 0 485 36 116 572 3 77 75 0 7 3 0 
Confl. Peds. (#/hr) 3 3 
Heavy Vehicles (%) 0% 3% 5% 2% 2% 0% 18% 0% 1% 0% 0% 0% 
Turn Type Perm Perm Perm Perm Perm Perm 
Protected Phases 4 8 2 6 
Permitted Phases 4 4 8 8 2 6 
Actuated Green, G (s) 16.9 16.9 16.9 16.9 16.9 41.1 41.1 41.1 41.1 
Effective Green, g (s) 18.9 18.9 18.9 18.9 18.9 43.1 43.1 43.1 43.1 
Actuated glC Ratio 0.27 0.27 0.27 0.27 0.27 0.62 0.62 0.62 0.62 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 946 415 183 956 436 747 974 796 1111 
vis Ratio Prot 0.14 0.16 cO.08 0.00 
v Is Ratio Perm 0.09 cO.17 0.01 0.06 0.01 
vic Ratio 0.51 0.09 0.63 0.60 0.01 0.10 0.08 0.01 0.00 
Uniform Delay, d1 21.6 19.1 22.5 22.2 18.7 5.5 5A 5.2 5.2 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 0.5 0.1 7.0 1.0 0.0 0.3 0.2 0.0 0.0 
Delay (s) 22.1 19.2 29.5 23.3 18.7 5.8 5.6 5.2 5.2 
Level of Service C B C C B A A A A 
Approach Delay (s) 21.5 24.2 5.7 5.2 
Approach LOS C C A A 

IQtei&~tj\fQri.'.sumnjar;y 
HCM Average Control Delay 20.6 HCM Level of Service C 
HCM Volume to Capacity ratio 0.28 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
I ntersection Capacity Utilization 53.6% ICU Level of Service A 
Analysis Period (min) 15 
c Critical Lane Group 

Coal Hollow EIS 
Fehr & Peers Associates, Inc. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-89 
Agency or Company Fo/)r & Peers From/To AI/on I SR·14 
Date Performed 9/12/2007 Jurisdiction Kane County, UT 
Analysis Time Period Weekday Average Analysis Year 2020 

Project Description: 06-721 Goa/flof/ow EIS 

Input Data 

- --- -... -..... . - - .. --- -- .-- -- .- __ - '-0 • 

:)h'\(II'-I'~'1 -:,.,j,-It)) Ii ._-_._--- - --_ .. -------- _._ •...... -". .. __ ._---_. __ ._ .. - --- --._._-., .. ,," III Class I highway l1li Class II highway ~ ... -- Lo!n(· ',"'iill!) Ii . . .......... . .. ~-= l1li III ..... Lill)(' ';;idrh /-1' Terrain Level Rolling - - - ------,- ,',-_ .. _- ,"-- ._- - --------_.-._ .... , - --------

,:;hullld':1 ",\'i.-IUi 
" 

/ \ Grade Length 1. 60 mi Up/down 3.0 ... -~ ~ .. _. -- ....... ---- -" - --- - - ._. -" -- --~---- .. - --

t~ __ .) Peak-hour factor, PHF 0. 85 r "."-~---.~-- . No-passing zone 20% 
S·:·!:UflO:·l"Il Io.'n·]!h. 1.1 Ill! 

·:-.llOo(,' 11,1[111/'11"",' 
% Trucks and Buses, PT 22% 

% Recreational vehicles, PR 11% 
Analysis direction vol., V d 201veh/h 

Access points/ mi 1 
Opposing direction vol., V 0 166veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 61 6.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.4 1..4 

Heavy-vehicle adjustmentfactor, fHV=1/ (1+ PT(ET-1)+PR(ER-1)) 0.462 0.162 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 0.99 1.00 

Directional flow rate2, vi(pc/h) vi=V/(PHF*fHV * fG) 519 423 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS!"M 65,0 milll 
Field measured speed3, SFM milll 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 2.6 milll 
Observed volume 3, VI vehfh 

Adj. for access pOints3, fA (Exhibit 20~5) 03 milll 
Free-flow speed, FFSd FFS=S'M+O.00776(V,I fHV ) mi/ll 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 62.1 milh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.5 milh 

Average travel speed, ATS=FFS-0.00776vp-fnp 53.3 milh 

Percent Time-Spent-Foflowing 

Analysis Direction (d) OpPOSing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.0 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20~16) 1.0 1.0 

Heavy~vehicle adjustment factor, fHV=11 (1+ PT(E T-1)+PR(ER-1)) 1.000 0.978 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV * fG) 236 200 

b 
Base percent time-spent-foliowing4, BPTSF(%)=100(1-e8Vd ) 24.8 

Adj. for no~passing zone, fnp (Exhibit. 20-20) 38.8 

Percent time-spent-foliowing, PTSF(%)=BPTSF+f np 15.8 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20~4) B 

Volume to capacity ratio, v/c=V p/1, 700 0.31 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=o0.25Lt(V/PHF) 95 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V'Lt 322 

Peak 15-min total traveltime, TT15(veh~h)=VMT15/ATS 1.8 

me;!(C;\J;).o~etli:s.a,lid;SettihgS\pstingerM.:oc.a1 ••. Settings\Tenip.\s2k6Q;rmp:.:;:;· ... · 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Slinger Highway I Direction of Travel US-89 
Agency or Company Fellr & Peers From/To Alton I SR-14 
Date Performed 911212007 Jurisdiction Kane COlln/y, UT 
Analysis Time Period Weekend Analysis Year 2020 

Project Description: 06-721 CoDl Hollow EfS 

Input Data 

. - .... _. ,-, .- . - ..... ~ -
SII"ld·J·:·1 :.;i. It.!, II 

------ II1II Class I highway II1II Class II highway "C<-------- Lnn(' · ... :idll·1 II ._. _ .. _-
.~.,.- - - - -----_.- .. __ .... .. _-- -- ---

----.. L,IIlC' ',:;jdtl1 It //1·\' Terrain II1II Level IIlI Rolling ---.----- ._- -------.--- ------ ----- - -- --------------

Sl\ulJkk'l '.'c'i·II_h " Grade Length 160 mi Up/down 30 
--.--- -- -- --- - -- -- - -- - - - --- -- -. - ---------- \--- ----J Peak-hour factor. PHF 0. 85 r----.- .. ------- -----.- . - .. ---.. --.~~-.+ No-passing zone 20% 

:~;q,lIlI(-1"I1 1('Wlth, L( In! \ ....... ~- .----~/ 
'::Jl,,,'.'lll'liJli'll ",",' % Trucks and Buses, P1 25% 

% Recreational vehicles, P" 18% 
Analysis direction vol" V d 216vehfh 

Access points! mi 1 
Opposing direction vol., V 0 197veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 6.1 6.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.4 1.4 

Heavy-vehicle adjustment factor, fHy=1f (1 + Pr(ET-1 )+PH(ER-1) ) 0.426 0.426 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.99 

Directional flow rate2, vi{pcfh) v(V/(PHF'fHV~ fG) 679 552 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
65,0 milfl 

Field measured speed3, SFM mill) 
Adj, for lane width and shoulder width,3 fLS(Exh 20-5) 2.6 milh 

Observed volume 3, V f veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.3 rmlll 

Free-flow speed, FFSd FFS=SFM +0.00776(V I fHV ) mil/J 
Free-flow speed, FFSd (FSS=BFFS-fLS-f,,) 62.2 milIJ 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.3 milh 
Average travel speed, ATS=FFS-0.00776vp-fnp 51.3 oJ/Ill 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibil 20-10 or 20-16) 1.0 1.0 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(ET-1 )+PR(ER-1) ) 1.000 1.000 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directiona! flow rate2, vj(pc/h)=V/(PHF'fHV * fG) 289 232 

b 
Base percent time-spent·following4, BPTSF{'%)=100(1-eaVd ) 30.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 37.9 

Percent time-spent-following, PTSF(%)=BPTSF+f np 51.4 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V /1,700 0.40 

Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25LI{V/PHF) 116 

Peak-hour vehicle-miles of travel, VMT Go(veh- mi)=V'Lt 
394 

Peak 15-min lotal travel time, TT15(veh-h)=VMT 15/ATS 2.3 



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Stinger 
Agency or Company Fehr & Peers 
Date Performed 9/12/2007 
Analysis Time Period Weekday Average

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2020 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              201veh/h  

Opposing direction vol., Vo            166veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           18 % 

% Recreational vehicles, PR       12% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.888   0.888 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   266   220 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.6   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   57.1   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.982    0.982  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   241    199  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   25.2  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   44.2  
Percent time-spent-following, PTSF(%)=BPTSF+f np   49.4  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B  
Volume to capacity ratio, v/c=Vp/ 1,700   0.16  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   692  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2352  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   12.1  

Page 1 of 2Directional
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Stinger 
Agency or Company Fehr & Peers 
Date Performed 9/12/2007 
Analysis Time Period Weekend 

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2020 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              246veh/h  

Opposing direction vol., Vo            197veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           25 % 

% Recreational vehicles, PR       18% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.952   0.851 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   304   272 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.4   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   56.6   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976    0.976  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   297    238  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   31.2  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   42.5  
Percent time-spent-following, PTSF(%)=BPTSF+f np   54.8  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C  
Volume to capacity ratio, v/c=Vp/ 1,700   0.18  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   847  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2878  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   15.0  

Page 1 of 2Directional

7/17/2013file://C:\Users\JBjornstad\AppData\Local\Temp\s2k3DC5.tmp



Page I of I 

HIGH PLAN 2002 Conceptual Planning Analysis 

Description/File Information 
IFilename IIHP".preview.xrnl IIDate Prepared 119/12/2007 I 
Iprogram IIHIGHPLAN IIversion I~o I 
IAnalyst liPs -

,IAgency IIFP IIDistrict IIHatch, UT I 
IRoad Name IIUS-89 IIFrom/To IIHatch_ I 
IAnalysis Type IIsegment IIPeak Direction II Northbound IIStudy Period IIKl00 I 
IUser Notes 112020 Weekday Ayerage I 

Facility Data 

I Roadway Variables II Traffic Variables I 
!Area Type II devel~~~~ 1# Thru lanes 211AADT II 338811~/O I-!eavy 

Vehicles II 181 
IClass II 311Terrain Leve'IIK II .093711Base Capacity II 17001 
I Posted Speed II 40liMedian NollD II .5261 Local Adj. 

II 921 Factor 

I Free Flow Speed II 4slileft Turn Lanes NollpHF II 851 
Adjusted 

II 11481 Capacity 

Pass lane 
II N/All% NPZ 1001 Spacing 

LOS Results 

II vic Ratio II 0.16 II Density II NIA II PTSF II 95.00 II ATS II 37.00 II % FFS II 83.0 II LOS IITJI 
Service Volume Tables 

I I A II B I[ c II 0 II E I 
I lanes Hourly Volume In Peak Direction I 
I 1 0 II 130 II 380 II 570 II 740 I 
I 2 
I 3 
I 4 I 

Lanes II Hourly Volume In Both Directions I 
2 II 0 II 250 II 730 II 1090 II 1400 I 
4 I 
6 I 
8 I 

I Lanes II Annual Average Daily Traffic I 
2 II 0 II 2700 II 7800 II 11600 II 14900 I 
4 
6 
8 

lanes Maximum vIc Ratio I 
I 1 0.00 II 0.14 II 0.37 II 0.55 II 0.71 I 
I 2 I 
I 3 I 
I 4 I 
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HIGH PLAN 2002 Conceptual Planning Analysis 

Descri ption / Fi Ie Information 
!Filename l~jP .. J)review.xml Iloate Prepared 119/12/2007 I 
IProgram IIIHGHPLAN IIversion 11 120 I 
IAnalyst ]Ips IIAgency IIFP IIOistrict IIHatch, UT I 
IRoad Name ilt!2:89 IIFrom/To IIHatch I 
lAna lysis Type 1~lllent l[Peak Direction IINorthbound IIStudy Period IIK100 I 
luser Notes 112020 Weekend - I 

Facility Data 

I Roadway Variables II Traffic Va ria bles I 
IArea Type II devel~~~~ 1# Thru Lanes II 211 AAOT II 3721 1 % ~eavy 

Vehicles I 251 
IClass II 311Terra in II LevelllK II .10273IIBase Capacity II 17001 
Iposted Speed II 40liMedian II N+ II 

.534 1 Local Adj. 
Factor I .921 

IFree Flow Speed II 4slileft Turn lanes II NollpHF II 
.85 1 Adjus~ed 

Capacity I 11121 
Pass Lane 

II N/AII% NPZ II 1001 Spacing 

LOS Results 

II vic Ratio II 020 II Density II N/A II PTSF II 99.00 II ATS II 37.00 II % FFS II 81.0 II LOS ICDI 
Service Volume Tables 

I II A II B II C II 0 II E I 
I lanes II Hourly Volume In Peak Direction I 
I 1 0 II 130 II 380 II 580 II 740 I 
I 2 

3 
4 

Lanes Hourly Volume In Both Directions I 
2 0 II 250 II 720 II 1080 :=]1 1390 I 
4 I 
6 I 

I 8 

Lanes Annual Average Daily Traffic I 
2 0 II 2400 II 7000 II 10500 II 13500 I 
4 

6 

8 I 
Lanes II Maximum vic Ratio I 

I 1 II 0.00 II 0.15 II 0.37 II 0.56 II 0.71 I 
I 2 I 
I 3 I 
I 4 I 

'));~~7::;:;;;iK;I'ile:I!C;;\Dooufiietif§iana;.gettliJ.gsx.psti'11g¢ii\*,0CiaI"Se~1i1:g~g;~tJip\HPpl'e¥ieWiJtml;;;;;;;T;;;;;··· ···········lJI·~~~G;Z~>;;;,~.;;;;;;i;i 
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Directional Page 1 of 2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 
Analyst Stinger Highway / Direction of Travel US-89 
Agency or Company Fellr & Peers From/To Hatch / SR-12 
Date Performed 911212007 Jurisdiction Garfield Gouty, UT 
Analysis Time Period Weekday Average Analysis Yem 2020 

Project Description: 06-721 Coal Hollow EfS 

Input Data 

-- -- .-- . 1 "'"""-'~" ,-,,11._ " ... -..... __ ._- .-.. _._-.------- .-.-----... -~-- III I!i'I -" .... - j .Ill' ,111111 
" 

Class I highway Class II highway 
-- ....•.. _ .....•...•.•. _- --. 

III l\1li ....... Lll)t .Idlll " ///1--\ Terrain Level Rolling . - ...... _ .. _ ... 
,h"uld I ,\I 1111 " Grade Length mi Up/down - .. - -- --- -- -- .. . _ ... - -- ._ . -- -- -- - ...• -_. -- ._- -- t-----~-~ Peak-hour factor, PHF 0.87 r----- -_ ...• .---------------.----.--~--- \. ;' NO-p8ssing zone 35'>;0 

S':'qmC!)l I ('Il<lth. l.) nli ....... ~-.~--.. / 
% Trucks and Buses, P1 21 % 

':-.lli,,',' IlI'IIII/'!!»": 

% Recreational vehicles, PI<. 18% 
Analysis direction vol., Vd 175veh/h 

Access pOints/ mi 1 
Opposing direction vol., V 0 161veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 10 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT{ET-1)+PR(E R-1)) 0.872 0.872 

Grade adjUstment factor 1, fG (Exhibit 20-7 or 20-13) 100 100 

Directional flow rate2, vj(pc/h) vi=V/(PHF*fHV" fG) 231 212 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
65.0 mi/II 

Field measured speed3, SFM milll 
Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milh 

Observed volume 3, Vf veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.3 milll 

Free-flow speed, FFSd FFS=SFM+0.00776(V/ fHV ) (111111 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63,5 mi/h 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.9 milfl 
Average travel speed, ATS=FFS-0.00776v p -fnp 57.2 mi/II 

Percent Time-Spent-FolJowing 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 10 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT{ET-1)+PR{ER-1)) 0.979 0.979 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 100 

Directional flow rate 2, vj(pc/h)=V/(PHF*fHV ' fG) 205 189 

b 
Base percent lime-spent-following4, BPTSF(%)=100(1-e8Vd ) 22.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 49.0 

Percent time-spent-following, PTSF(%)=BPTSF+f np 47.5 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume to capacity ratio, v/c=Vp/1,700 0.14 

Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF) 392 

Peak-hour vehicle-miles of travel, VMT Go(veh- mi}=V'Lt 
1365 

Peak 15-min total travel time, TT15{veh-h}=VMT1SfATS 6.9 

.............. ·..,9f-t-4I2Qm:;··· . 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Stinger Highway f Direction of Travel US-89 
Agency or Company Fellr & Peers From/To Hatch / SR·12 
Date Performed 911212007 Jurisdiction GArfield Couty, UT 
Analysis Time Period Weekend Analysis Year 2020 

Project Description: 0.6·721 Coal Hollow EIS 

Input Data 

- _. -- --~ -_ ---~-- _1- '1,,,;11:,.,, : ,-~,; " . ---~ .. - .. -.-.-.. l1li l1li -- --- L tlW " HilI/ " Class I highway Class II highway 
-------=.-- - - -- -_ .. _.::. 

l1li l1li - --,.. ldlW' ,ldl!l 

" (-I~\) 
Terrain Level Rolling 

--- --- - - ----- - ..... - .-.---

311(>111<1"1 'I Itll I, Grade Length mi Up/down - -- - - - ----------- - ........ -- -- -- -- .. 
Peak-hour factor, PHF 0. 85 

-.----~. ------.------. " ; 
No-passing zone 35% 

::;<-QlllH"lllell\lth. L, Ill! <.-....-._-----_ ... / 
':110',,'" tll'll])i'lfO)",' 

% Trucks and 8uses , PT 15 % 

% Recreational vehicles, PR 21% 
Analysis direction vol., V d 185veh/h 

Access pointsl mi 1 

Opposing direction vol., V 0 169veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(E T-1)+PR(E R-1)) 0.905 0.905 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1. 00. 1.00. 

Directional flow rate2, vj{pc/h) Vj=V/(PHF*fHV * fG) 240 220 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS fM 65.0 Imlll 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milh 
Observed volume3, Vf 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.3 milh 

Free-flow speed, FFSd FFS=SFM+0.·o.0776(V I IHV ) mil/) 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.5 milIJ 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.8 {wi/) 
Average travel speed, ATS=FFS-0.OO776vp-fnp 57.1 milh 

Percent Time-Spent-Following 

Analysis Direction (dl Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0. 

Heavy-vehicle adjustment factor, fHv=1! (1+ PT(E T-1)+PR(ER-1)) 0.985 0.985 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00. 1.0.0 

Directional flow rate2, vj(pc/h)=V/(PHF*fHV * fG) 221 20.2 

b 
Base percent time-spent-following4, BPTSF(%)= 1 00(1_eavd ) 23.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 48.7 

Percent time-spent-foilowing, PTSF(%)=BPTSF+f np 49.0 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume to capacity ratio, v/c=V pI 1.700 0.14 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 424 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V*Lt 1443 

Peak 15-min total travel time, TT 15{veh-h)=VMTdATS 7.4 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-89 
Agency or Company FellI" & Peers From/To SR-12/ Panguitch 
Date Performed 9112/2007 Jurisdiction Garfield Gouty, UT 
Analysis Time Period Weekday Average Analysis Year 2020 

Project Description: 06-721 Coal Hoflow EIS 

Input Data 

.. ... . - .- _ . ." .. ,-.... ~--.. - -

Sh',llld;'1 ','.:iiltI1 " --- -.- ..... - "-_ .. -- --_.,---- - ---- ----- ...... -.-'"~ .. -,-.--- ---- - - ------------ till Class I highway till CI8SS II highway ..... ~.-- L ~IIK '.:;i.-lII'1 " .... _. -.- _.-
I!III till ----- L"IH- '/;idll1 " /1--' Terrain Level Rolling 

- .--.----.----- .. " .... ,,- -- ----- -------

(' \ SII(IIII,I':'1 ';,j dU-, " Grade Length Illi Up/down .. .. - _. -" -- .~ .. -_. . .. .... _. _.- ._------- -_ .. _ ... - .. - _ .. _- ~ ~. _. - t----) Peak-hour factor, PHF 0.87 
----._--_._-------------------_._+ No-passing zone 5% 

S,:·qllH·n! Ii"'n';ltll, LI Illi \,-... ~- ~- ••..•. / 
% Trucks and Buses. P-I 21 % 

',:JIIIL', fI'-'llil/'1 r,,:: 
% Recreational vehicles, PH 18% 

Analysis direction vol., V d 173vehlh 
Access pointslmi 2 

Opposing direction vol., V 0 159veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, Er (Exhibit 20-9 or 20·15) 1.7 1.7 

Passenger-car equivalents for RVs, EH (Exhibit 20·9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ Pr (Er -1)+PR(ER"1)) 0.872 0.872 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20·13) 1.00 1.00 

Directional flow rate 2, vj{pc/h} vj=V/{PHF'fHV * fG) 228 210 

Free-Flow Speed from Field Measurement Estimated Free·Flow Speed 

Base free-flow speed3, BFFSFM 65.0 milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20H5) 1.3 mil11 
Observed vOlume3, V f 

vel1/h 
Adj. for access points3, fA (Exhibit 20-5) 0,5 milh 

Free-flow speed, FFSd FFS:::SFM+0.00776{VI fHV } milh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.2 milh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.1 milh 
Average travel speed, ATS=FFS-0.00776vp-fnp 57.7 milh 

Percent Time~Spent-Fo"owitlg 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET{Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(ET-1 )+PR(ER-1) ) 0.979 0.979 

Grade adjustment factor1, fG (Exhibit 20,8 or 20-14) 1.00 1.00 

Directional flow rate 2, vj(pc/h)=Vj/(PHF*fHV * fG) 203 187 

b 
Base percent time-spent~followjng4, BPTSF(%)=100(1-eavd ) 21.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 21.5 

Percent time-spent-following, PTSF(%)=BPTSF+f np 33.0 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=V pI 1,700 0.13 

Peak 1S-rnin veh-miles of travel, VMT 15 (veh- mi)=0,25L[(V/PHF) 283 

Peak-hour vehicle-miles of travel, VMT 60(veh, mi)=V*L\ 986 

Peak 1S-rnin total traveltime, TT 15(veh-h)=VMT 1 slATS 4.9 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Sf/ilger Highway J Direction of Travel US-DO 
Agency or Company Fehl" & Peers From/To SR-12 / Panguitch 
Date Performed 9/1212007 Jurisdiction Garfield Couty. UT 
Analysis Time Period Weekend Analysis Year 2020 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

-_. -r'" .;,",' ;"''', . .-.. -.. - - -
II 

-- - --_.- ...... _-
----~-- ... _-_.------.- ------------.. ,,-..... ~----- ............ __ ._- - ---- IIl\I Class I highway 1!111 Class II highway ~-... - L,IIK ';,-jll1l1 II .- ~ .. 

___ -_.--::-.-:._~. .. ,,~_~~~~: _~ :·_~~}.~L~.:._ ... ______ 
-_. 

----". II 

ffi 
Terrain II!I Level 1!111 Rolling .- .... - .. -.--- -.-.----~--.-.. -

~ .. llutlld .. .'1 -.\'I,.hh II Grade Length mi Up/down 
... .. - -- ._. -- -- . _- _ .. ..- - . -_. -~. ._ ..... _. ._ .. - _. -- -- .. - _. - .-

Peak-hour factor, PHF 0.85 
f<-- - -~ --~~-~~--- ._------

" I No-passing zone 5% 
:';;. fltlH·nl 1"11<1(1".. L, !Hi .......... ---. --..... / 

':~I"l'i Il(JIIII/'III);\' 
% Trucks and Buses, P1 15 % 

% Recreational vehicles, PR 21% 
Analysis direction vol., V d 183veh/h 

Access pointsl mi 2 

Opposing direction vol., V 0 166veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (a) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, flW=lI (1+ PT(Er -1)+PR{ER-1)) 0.905 0.905 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate 2, vi(pclh) vj=V/(PHF'fHV ' fG) 238 216 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed 3, BFFSFM 65.0 milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS{Exh 20-5) 1.3 mill) 
Observed volume 3, V f 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.5 milh 

Free-flow speed, FFSd FFS:::SFM+0.00776{V/ fHV ) milh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.2 mill) 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.0 milh 
Average travel speed, ATS:::FFS-0.OO776vp-fnp 57.6 milh 

Percent Time-Spent~Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20"10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20·10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV :::11 (1+ PT(ET"1)+PR(E R-i)) 0.985 0.985 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vj(pc/h)=V/{PHF"fHV ' fG) 219 198 

Base percent time-spenHollowing4, BPTSF(%):::100(1_e8Vd
b 

) 23.3 

Adj. for no"passing zone, fnp (Exhibit. 20-20) 21.9 

Percent time-spent-foUowing, PTSF(%)=BPTSF+f np 34.8 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=V /1,700 0.14 

Peak 15-min veh-miles of travel, VMT15 (veh~ mi)=0.25L t(V/PHF) 307 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V*L( 1043 

Peak i5-min total traveltime, TT 15{veh-h)=VMT 1 S'ATS 5.3 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-80 
Agency or Company Fell/"& Peers FromfTo Panguitch I SR-20 
Date Periormed 9/12/2007 Jurisdiction Garfield Gouty, UT 
Analysis Time Period Weekday Average Analysis Year 2020 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

- -

1"'''''''.1",,111'' " ------ -- - -.--~.-.. -----~ .... ~ -~----- ".,,-.-.-.--.-- ....... III Class I highway III Class II highway ----- . ldl!l ,!dlb 
" 

- - --
III III .- Ldin " rdlll 

... '.' .. /=:r-' 
Terrain Level Rolling -- -- -

_ __ _ _ '~1f'~11'!:'1_ \'I~II~ " ~~ 
Grade Length Illi Up/down ...... " ..... -- -- _. ._- -- - - Peak-hour factor, PHF 0.86 

!<------------.. 
Iill 

.. - .. _---. 
\ / NO-p8ssing zone 15% 

>';':'~:Hnl:'I'11 1,-'I)':Hli. L, ''-. ----
<;l~".,' flilill I i'J r '),-,' % Trucks and Buses, P"[ 25% 

% Recreational vehicles, PI:;: 12°/" 
Analysis direction vol., Vcj 132veh/h 

Access points! mi 3 
Opposing direction vol., Vo 138veh/h 

Average Travel Speed 

AnalysiS Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(E T-1)+PR(ER-1)) 0.851 0.851 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate2, vj(pcfh) Vj=VJ(PHF*fHV * fG) 180 189 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 65.0 milh 
Field measured speed3, SFM mi/ll 

Adj. for lane width and shoulder width,3 fLS{Exh 20·5) 1.3 mill) 
Observed volume 3, V f veh/h 

Adj. for access pOints3, fA (Exhibit 20-5) 08 milh 
Free-flow speed, FFSd FFS=SFM+0.00776{Vtl fIN) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.0 mi/ll 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.0 milil 

Average travel speed, ATS:o:FFS-0.00776vp-fnp 58.1 mill! 

Percent Time-Spent-FoJlowing 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET{Exhibit 20"10 or 20" 16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20·10 or 20-16) 1.0 1.0 

Heavy"vehicle adjustment factor, fHV:o:11 (1+ PT{ET"1)+PR{ER-1)) 0.976 0.976 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=V/(PHPfHV * fG) 157 164 

b 
Base percent time-spent-following4, BPTSF(%)=100(1-e3Vd ) 174 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 29.9 

Percent time-spent-fo!lowing, PTSF(%):o:BPTSF+f np 32.0 

Level of Service and Other Performance Measures 

Level of service, lOS (Exhibit 20-3 or 20"4) A 

Volume to capacity ratio, v/c=V p/1, 700 0.11 

Peak 15-min veh-miles of travel. VMT15 (veh- mi):o:0.25L
t
(VfPHF) 361 

Peak-hour vehicle-miles of travel, VMT Go(veh- mi):o:V'L, 1241 

Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS 6.2 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-89 
Agency or Company Fe/)r & Peers From/To Panguitch / SR-20 
Date Performed 9/12/2007 Jurisdiction Garfiold Couty, UT 
Analysis Time Period Weekend Analysis Year 2020 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

... ..• ~- -
-~! ",,,'~'d , .wlll; 

, .. _ ....... - . 

" --------- .. ,------------". 
• Class I highway .. Class II highway ..... -------- I dIn ,,111111 " - - -

II II ~ L,ilil Idlh " EB 
Terrain Level Rolling 

.M _ ••• " ••• __ • ____ ,_ -- - -- ---------- ---- ---------

:'>11\'111·1, I 'i,hh " Grade Length "" Up/down .... _--_._-.- - - - ----- - -_. - .- -- .-. - .~- - -
Peak-hour factor, PHF 0.94 

- ··_-_··_--------_· ______ '0 ____ ----- --_._---. \ .. No-passing zone 15% 
S'~'nll'IH'11 1('I1';ltl). l.1 nil .. ,,----- -_/ 

~ll"'"! 1l')1 111.lillo,': 
% Trucks and Buses, PT 36% 

% Recreational vehicles, PI~ 14% 
Analysis direction vol., V d 189vehfh 

Access points! tn! 3 

Opposing direction vol., V 0 139vehfh 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Er~ (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(E T-1)+PR{E R-1)} 0.799 0.799 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1. 00 1.00 

Directional flow rale2, vJpc/h} Vj=V/(PHF*fHv' fG) 252 185 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
65,0 rmlll 

Field measured speed3, SFM milh 
Adj. for lane width and shoulderwidth,3 fLS{Exh 20-5) 1.3 mi/ll 

Observed volume3, V f 
veh/h 

Adj. for access pOints3, fA (Exhibit 20-5) 0.8 milh 
Free-flow speed, FFSd FFS=SFM+0.00776{V/ flw } 

milh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.0 milh 

Adjustment for no-passing zones, fep (Exhibit 20-19) 1.9 m!lh 
Average travel speed, ATS=FFS-0.00776vp-fnp 57.7 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(ET-1)+PR{ER-1)) 0.965 0.965 

Grade adjustmentfactor1, fG (Exhibit 20-8 or 20-14) 1.00 1. 00 

Directional now rate2, vi(pc/h}=V/(PHF~fHV· fG) 208 153 

b 
Base percent time-spent-following4, BPTSF(%,)=100(1-eavd ) 22.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 30.6 

Percent time-spent-following, PTSF(%)=BPTSF+f np 39.9 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume to capacity ratio, v/c=Vp/1,700 0.15 

Peak 15-min veh-miles of travel. VMT 15 (veh- mi)=0.25Lt(V/PHF) 472 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V~Lt 1777 

Peak 15-min total travel time, TT 15(veh-h)=VMT 15/ATS 8.2 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway / Direction of Travel SR-20 
Agency or Company Fchr & Peers FromlTo US-89/ Upslope 
Date Performed 9/12/2007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday Average Analysis Year 2020 

Project Description: 06-721 Coal HoI/ow EIS 

Input Data 

-

~ --

- - .... -- -- -- -

IIlIul,I'1 < I Itll " -- - - --~--- ---------- .. ...... ~.- •.. _._ .... __ . 
I!II Class! highway III Class II highway .... --- I dll' 111111 " - -

I!II 1111 - Lull! .ldlil " //r-\ Terrain Level Rolling - - -- - - ---
__________ '~l<Illl'J:'I __ "I~tl~_ " ~---) 

Grade Length mi Up/down - -- - - - - - -- -- ---
Peak-hour factor, PHF 0.85 

~- ---.. ------+ 
\.,,, .. _- ---// 

No-passing zone 45% 
:)':\1111 ('1"11 I>:, 1l~ltll. L, mi 

'_~HV.' Ij~llhj'lr",<; 
% Trucks and Buses, PO! 27% 

% Recreational vehicles, PR 14°10 
Analysis direction vol., V (j 107veh/h 

Access pointsl mi 0 

Opposing direction vol., V 0 121veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1! (1+ PT(E T-1)+PR(ER"1)) 0.841 0.841 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 100 

Directional flow rate2, vi(pc/h) vi=V/(PHF*fHV ' fG) 150 169 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
50.0 mi/ll 

Field measured speed3, SFM milll 
Adj. for lane width and sllOulder width,3 fLS(Exh 20-5) 1.3 milll 

Observed volume 3, V f 
veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0.0 milll 
Free-flow speed, FFSd FFS=SFM+0.00776(V/ fHV ) miliJ 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 48.7 mill! 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.8 milh 

Average travel speed, ATS=FFS-0.00776vp-fnp 44.4 milll 

Percent Time-Spent-Fol/owillg 

Analysis Direction (d) Opposing Direction (0) 

Passenger~car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(ET-1)+PR(ER-1)) 0.974 0.974 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vj(pc/h)=V/{PHF*fHV' fG) 129 146 

b 
Base percent time-spent-following4, BPTSF{%)=100{1-e8Vd ) 14.6 

Adj. for no-passing zone, fnp (Exhibil. 20-20) 44.8 

Percent lime-spent-following, PTSF(%)=BPTSF+f np 35.7 

Level of Service and Other Performance Measures 

level of service, LOS (Exhibit 20-3 or 20-4) 0 

Volume to capacity ratio, v/c=V p/1 ,700 009 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 267 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V*Lt 910 

Peak 15-min total traveltime, TT 15(veh-h)=VMT dATS 6.0 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel SR·20 
Agency or Company Fehr & Peers From/To US-80 / Upslope 
Date Performed 9/12/2007 Jurisdiction Iron County, UT 
Analysis Time Period Weekend Analysis Year 2020 

Project Description: 06-721 Coal Hollow EfS 

Input Data 

- --- .. -- -- . _- . -- ~- - -.-!~..'h"~hl::~::.:'~1; . . -

" -- M ..... -- ._---- I!III I!III ~ I Wl(', HIIII " Class I highway Class II highway 
. - Ldflt "Idlh " EE' 

Terrain III Level I!III Rolling -------._--_. __ . ._-- --------- - ~ ._- . - -_ ... -.--.-----,-
./ \ ')lwul,I'q .;t,hh " Grade length mi Up/down . ..• -- -- -- -" - - --~----------

_. - -- - - - I __ .! 
Peak-hour factor, PHF 0.85 

.. _---- ._------- \ / No-passing zone 45% 
S'~'\Jlnf;I'I! 1('1\';111"1. L, 1111 '....--.. --_/ 

':.il'",'! Ij,)rlh/'Jr\1;',' % Trucks and Buses, PT 27 '% 

% Recreational vehicles. PR 14% 
Analysis direction vol., V cJ 168veh/h 

Access pOintsl mi 0 

Opposing direction vol., V 0 121veh/h 

A verage Travel Speed 

Analysis Direction {d} Opposing Direction (a) 

Passenger-car equivalents for trucks. ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor. fHV=1! (1+ P1(ET-1)+PR(ER-1)) 0.841 0.841 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1. 00 

Directional flow rate 2, vj(pc/h) Vj=V/{PHF'fHV* fG) 235 169 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 50.0 milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milh 
Observed volume 3, Vf 

vehfh 
Adj. for access points3, fA (Exhibit 20-5) 0.0 mill) 

Free-flow speed, FFSd FFS=SFM+000776(V I fHV ) milh 
Free-now speed, FFSd (FSS=BFFS-fl.S-fA) 48.7 milh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.8 milh 
Average travel speed, ATS=FFS-0.00776vp-fnp 43.7 milh 

Percent Tlme-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(E T-1)+PR(ER-1)) 0.974 0.974 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=V/(PHF~fHV * fG) 203 146 

b 
Base percent time-spent-following4, BPTSF{%)=100{1-eaVd ) 21.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 47.5 

Percent lime-spent-foUowing. PTSF(% )=BPTSF+f np 49.5 

Level of Service and Other Performance Measures 

level of service, lOS (Exhibit 20-3 or 20-4) 0 

Volume to capacity ratio, v/c=Vp/1,700 0.14 

Peak 15·min veh-miles of travel, VMT 15 (veh- mi)=O.25lt(V/PHF) 420 

Peak-hour vehicle-miles of travel, VMT Go(veh- mi)=V*LI 1428 

Peak 15-mln total travel time, TT 15(veh-h)=VMT 15/ATS 9.6 

..... fil~;!Ic:.ADQcl.l~hts.and.Settings\pstirjgel;\I.QCal.,S.etti!lgs~;rempM#R$J);tm.p..;;;;;.0;k;,.~i(,.)~f)~~);2))));)'.";)~~_;\,)f;·).,)!;';~;;·!~)1;i~i , 



Directional Passing Lane Page I of2 

2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

Genera/Information Site Information 

Analyst Sanger Highway of Travel SR-20 
Agency or Company Fehr & Peers FromfTo Upslope / Summit 
Date Performed 911212007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday Average Analysis Year 2020 

Project Description: 06·721 Coal Hollow E/S 

Input Data 

r Class I highway M Class II highway 

--- Opposing direction --- Analysis direction --
1\ 

- - - - - --/ 

ffi Lu Lpl ldo ld 

.l) 

Total length or analysis segment, L
t 

(/IIi) 2.3 

Length ortwo-lane highway upstream orthe passing lane, Ln (/IIi) OJ) 

Length orpassing lane including tapers, Lpi (/IIi) 2.2 

Average travel speed, ATSd (from Directional Two-Lane Highway Segment 34.1 
Worksheet) 

Percent timc-spcnt-!bHowing, PTSr d (rrom Directional Two-Lane Highway 
24.5 

Segment Worksheet) 

Level orservicc l , LOSd (ll·om Directional Two-Lane Highway Segment A 
Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

lane for average travel speed, Lde ( mi) (Exhibit 20-23) 
!.70 

Length of two-lane highway downstream of effective length of the passing 

lane for avg travel speed, Ld (mi) Ld=Lt-(Lu+Lpl+ Lde) 
-1.60 

Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20- 1./0 
24) 

Average travel speed including passing lane2, ATSpl = (ATS/ Lt ) I 
37.5 

(Lu+Ld+(Lp/fp,)+ (2Ld,/(1+fp,))) 

Percent Tlme-Spent-Followlng 

Downstream length of two-lane highway within effective length of passing 

lane for percent time-spent-following, Lde ( mi)(Exhibit 20-23) 
13.00 

Length of two-lane highway downstream of effective length of the passing 

lane for percent-time-following, -12.90 

Ld ( mi)=Lf(Lu + Lpl+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-following, 

fpl(Exhibit 20-24) 
0.58 

Percent time-spent-foHowing including passing iane3, PTSF PI(%) 
14.2 

PTSF pl= PTSF d[ L u +Ld+fpILpl+((1+fpl)/2)Ldel/Lt 

file:IIC:\Documents and Settings\LJacobs\Local Settings\Temp\s2k28.tmp 9114/2007 
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2 

DIRECTIONAL TWO·LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

Generallnformafion 

Analyst Stinger 
Agency or Company Fel1r & Peers 
Date Performed 9/12/2007 
Analysis Time Period Weekend 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

r: Class J highway p::f Class II highway 

Opposing direction 

f-------" ____ Arl"l~i.:. d"ir"":::ct::io.::n __ -,-____ -I 
1\'-__ -./1 

L" 

Total length oCanalysis segment, L
t 
(mi) 

Length of two-lane highway upstream of the passing lane, Lu (wi) 

Length of passing lane including tapers, Lpt (lIIi) 

Average travel speed, ATSd (l1"om Directional Two-Lanc Highway Segment 

Worksheet) 

Percent timc-spcnt-tollowing, PTSFd (from Directional Two-Lanc Highway 

Scgment Workshcct) 

Level of service!, LOSd (from Directional Two-Lane Highway Segment 

Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

lane for average travel speed, Lde ( mi) (Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for avg travel speed, Ld ( mi) Ld=Lt-(Lu +Lp!+ Lde) 

Adj. factor for the effect of passing lane on average speed, fp! (Exhibit 20-

24) 

Average travel speed including passing lane2, ATSpl = (ATSd * Lt ) I 

(L,+Ld+(Lpifp,)+ (2Lde/(1+fp,))) 

Percent Time~Spent-Following 

Downstream length of two-lane highway within effective length of passing 

lane for percent time-spent-foUowing, Lde ( mi)(Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for percent-time-following, 

Ld (mi)=LC(Lu+ Lpj+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-following, 

fp,(Exhibi120-24) 

Percent time-spent-following including passing lane3, PTSF pj(%) 

PTSF pl= PTSF d[ L u +Ld+fplLpl+«1+fpl)/2)Ldel/Lt 

Site Information 

Highway of Travel 
FromfTo 
Jurisdiction 
Analysis Year 

file:IIC:\Documents and Settings\LJ acobs\Local Settings\Temp\s2k2F .tmp 

SR-20 
Upslope / Summit 
Iron County, UT 
2020 

2.3 

0.0 

2.0 

31.6 

31.9 

A 

1.70 

-1.40 

1.11 

35.0 

I1.R7 

-11.57 

(J.5H 

18.5 

911412007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway {Direction of Travel SR-20 
Agency or Company Fellr & Peers From/To Summit I Downslope 
Date Performed 911212007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday Average Analysis Year 2020 

Project Description: 06·721 Coal Hollow EIS 

Input Data 

. - . ...... 
- -- -~Tl"~I.!'" ,," I'll 

.- --
Il 

" .. ".~ --_.--- -- ---- ------ ........ _----- !III Class I highway III Class II highway .... -~.- I ~In, " Idlll Il 
- .- - - -

III !III .- --~ L,Il!l' '. 111111 It /-8 Terrain Level Rolling ... _--_ .. --_ .. " - - ~ -- - - ------_.-
/' 't SlwlIl· I,-I I hi \ II Grade Length 1.30 m; Up/down 7.1 -- -- ._. -- -_ .. -- --- .. - -- - - ------- ----- - - - - -

\ Peak-hour factor, PHF 0.85 
,.---~---~--

nil 
No-passing zone 100% 

:~·:·\nnu·11 1r:'1l~1t!1. l, ,.-.......... ~---.~ 
·11'''.'.' 11';1111 i'1 I 11",' 

(1/0 Trucks and Buses, Pr 27% 

% Recreational vehicles, PR 14% 
Analysis direction vol., V d 107veh/h 

Access pointsl mi 1 

Opposing direction vol., V 0 121veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (a) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 12.9 12.9 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1,6 1.6 

Heavy-vehicle adjustment factor, ffw=11 (1+ Pr (ET-1)+PR(ER-1)) 0.,233 0.233 

Grade adjustment factor" fG (Exhibit 20-7 or 20-13) 1.0.0 0.,91 

Directional flow rate 2, vj(pc/h) vtVJ(PHF*fHV * fG) 541 672 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 60.0. milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 mi/lJ 
Observed volume 3, Vf 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.,3 mi/lJ 

Free-flow speed, FFSd FFS=sFM+a.00776(V I fHV ) milh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 milh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.8 milh 
Average travel speed, ATS=FFS-0.00776vp-fnp 47.3 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 2.8 2.8 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1,0 1,0 

Heavy-vehicle adjustment factor, fHv=11 (1+ PT(ET-1)+PR{ER-1)) 0.673 0,673 

Grade adjustment factor" fG (Exhibit 20-8 or 20-14) 1.0.0 1,00 

Directional flow rate 2, vi(pcfh)=V/{PHF*fHV * fG) 187 212 

b 
Base percent time-spent-following4, BPTSF(%)=100(1-eaVd ) 20.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 60.1 

Percent time-spent¥following, PTSF(%)=BPTSF+f np 48.8 

Level of Service and Other Performance Measures 

Leve! of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V pI 1,700 0.32 

Peak 15-min veh-miles of travel, VMT15 (vetl- mi)=0.25Lt(V/PHF) 41 

Peak-hour vehicle-mites of travel, VMT Go{veh- mi)=V*Lt 139 

Peak 15~min total travel time, TT 1S(veh-h)=VMT1S/ATS 0.9 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway f Direction of Travel SR-20 
Agency or Company Fell,. & Peers From/To Summit / Downslope 
Date Performed 911212007 Jurisdiction Iron County, UT 
Analysis Time Period Weekend Analysis Year 2020 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.. - .... - .-- --- .- .- -- .- .•. - .. " ~~ . _- .•. -- -- _ . 
SIIOlll-:k'l \\'i(lt.I) II 

.. ------.-.--~- .... -.~ .. __ . .-.. _-- ----- .. - ..... --~-.--.----- II Class I highw8Y !III - .. L (11"1(' ',';iflll! Ii Class If highway _.- -- !III III ~ Lim· ';;iflll! Ii /r" Terrain Level Rolilng - -- --- -- ---- ._-_._--- ---------. ... ---.-.--.. -~.- .. -' .. -.------------ / \ Sh(lllkl':'1 ',',:idt.!"1 Ii Grade Length 1.30 mi Up/down 7.1 
.. -- -- ._ . - - _. -_ ... - -- - -- - .------~------.. -- r-----1 Peak-hour factor, PHF 0,85 

.... _---
\..... / No-passing zone 100% 

$':·f.lIlH·1"I1 l(·Wlth. LI mi ..... ""-------~ % Trucks and Buses. PT 27% "Jl',"', 11,'1111/'1100',' 

% Recreational vehicles, PR 14% 
Analysis direction vol., V d 168veh!h Access points! mi 1 

Opposing direction vol., Vo 121veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20*9 or 20-15) 12.9 12.9 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20*17) 1.6 1.6 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT{ET*1 )+PR(ER*1) ) 0.233 0.233 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.91 

Directional flow rate2, vi(pc/h) Vj=V/(PHF*fHV * fG) 819 672 

Free-Flow Speed from Field Measurement Estimated Free*Flow Speed 

Base free*f1ow speed3, BFFSFM 60.0 milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS{Exh 20-5) 1.3 milh 
Observed volume 3, V f veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0.3 milh 
Free-flow speed, FFSd FFS=Sr-M+0.00776(V/ fHV ) O1ilh 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 mil11 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.8 milh 

Average travel speed, ATS=FFS-0.OO776vp.fnp 44.9 milll 

Percent Time-SpentMFollowing 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20*10 or 20*16) 2.8 2.8 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0. 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(ET* 1 )+PR(ER-1) ) 0.673 0.673 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vj(pc/h)=V/(PHF*fHV" fG) 294 212 

b 
Base percent time-spent-following4, BPTSF(%)=100(1*eavd ) 30.2 

Adj. for no-passing zone, fnp (Exhibit 20-20) 56.5 

Percent time-spent-following, PTSF(%)=BPTSF+f np 63.0. 

Level of Service and Otller Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 0 

Volume to capacity ratio, v/c=V p/1 ,700 0.50 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt(V/PHF) 64 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V*Lt 218 

Peak 15-min total travel time, TT 15(veh-h)=VMT 1 slATS 1.4 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel SR-20 
Agency or Company Fell,. & Peers From/To Downslope /1-15 
Oate Performed 7/24/2007 Jurisdiction 1(00 County, UT 
Analysis Time Period Weekday fiVemge Analysis Year 2020 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

..• ~- -.~--.-.--- .- - ._ .. - ,- -- -- .- -- -.- -- _. --
)---------

::.; 11 (, (I 10.10:. j ;·:i .-it.l) II -... --"--~~-~--. ----- . .. _- ............ _--_ . 
.~------------.. II Class I highway IIflI Class If highway -.-.-. __ .. J. :Im· '/,id111 II 

L',l"Ir: '':,'id!h 
-

ED 
IIlII IIlII 1------

-----)0- It Terrain Level Rolling -_._---_._--_ •.•.. _--.-
_ SI"~II,k-I_,"i:_'lh_ i II Grade Length If. 00 mi Up/down 3.4 .- -- - -- -- ._- ------_._- .... --- - --, 

Peak-hour factor, PHF 0.85 
--- " .. _._-----

\, / No-passing zone 70% 
:';';':'\:1111('1'11 IC'll';ltI1. L{ Illi .... ,-----.. ..... 

~_.l1,_,(',' tl(llill i'lru.." 
% Trucks and Buses, PT 27 °/0 

% Recreational vehicles, PR 14% 
Analysis direction vol., V d 101veh/h 

Access pointsl mi 1 
Opposing direction vol., V 0 121veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 9.1 9.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.5 1.5 

Heavy-vehicle adjustment factor, fHV=1f (1+ PT(E T-1)+Pr;:(Ef{-1)) 0.307 0,307 

Grade adjustment factor 1, fG (Exhibit 20-1 or 20-13) 1.00 0.94 

Directional flow rate2, vj(pcfh) Vj=V/(PHF*fHV ~ fG) 410 493 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-now speed3, BFFSFM 60.0 mi/ll 
Field measured speed3, SFM mil/) 

Adj. for lane width and shoulder width,3 fLs(Exh 20-5) 1.3 milh 
Observed volume3, V f veh/h 

Adj. for access pOints3, fA (Exhibit 20-5) 0.3 milh 
Free-flow speed, FFSd FFS"SFM+0.00776(V" fHV ) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 Imlll 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.2 mill? 

Average travel speed, ATS=FFS-0.00776vp-fnp 49.3 milIJ 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (oj 

Passenger~car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.5 1.5 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT{E T-1)+PR(E R-1)) 0.881 0.881 

Grade adjustment factor1, fG (Exhiblt 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vj{pc/h)=V/(PHF*fHV * fG) 143 162 

b 
Base percent time-spent-following4, BPTSF{%)=100(1-eaVd } 16,1 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 53.0 

Percent time-spent-fo!lowing, PTSF(%)=BPTSF+f np 40.9 

Level of Service and Otller Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=Vp/1.700 0.24 

Peak is-min veh-rniles of travel, VMT 15 (veh- mi)=0.25L t{V/PHF) 245 

Peak-hour vehicle-miles of travel. VMT 60{veh- mi)=V*LI 835 

Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS 5.0 



Directional Pagc I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Stinger Highway I Direction of Travel SR-20 
Agency or Company Fellr & Peers From/To Downslope/ {-15 
Date Performed 911212007 Jurisdiction Iron Counly, UT 
Analysis Time Period Weekend Analysis Year 2020 

Project Description: 06-721 Coal Hoflow EIS 

Input Data 

-. -- -- " .. "-- _ .. -- -- _. -- .- .... -,. _.- .- .-. _. --- -- -
Shnllkk~1 -;jiltll " ----_. •.... ----. --_. --.,~ .. -.--.-- --'--- - - .. __ ._ ..• _ .. _- . __ . 

IIlII Class I highway l1li Class It highway ~ L:lnf' 'i:idtll II -
l1li l1li ~ Lmv· · ... ,'jrith " 

.. -- .~- Terr8in Level Rolling -.-... ..... _.- _ .. , ----------- .. , "._ ... _-- - ------ - -.-.-~---. /' '\ ShOlll,I';1 ',\'i'h.l'I " Grade Length 4.00 mi Up/down 3.1 - -- _ .. ._. - . -. - -- -- -- _ . . - _ . -- - .... ... -- -- -- .-.. _ . - - -- Peak-hour factor, PHF 0.85 ..• \. ./ No-passing zone 70% 
5":'£lflKI"l1 1':'Ilqth, Ll mi " / 

. -. ----~ . % Trucks and Buses, Pr 27% 
'.-Ijlh'11J1oI1l1i'II>J;·: 

% Recreational vehicles, PR 11'% 
Analysis direction vol., V d 160veh/h 

Access paints! mi 1 
Opposing direction vol., V 0 121veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, Er (Exhibit 20-9 or 20-15) 9.1 9.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1,5 1.5 

Heavy-vehicle adjustment factor, fHV=1! (1 + Pr (Er -1 )+P R(ER-1) ) 0.307 0.307 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 0.94 

Directional flow rate 2, vj(pc/h) vi=V/(PHF~fHV * fG) 613 493 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-now speed3, BFFSFM 60.0 milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 mi//J 
Observed volume3, V f 

veh/h 
Adj. for access pOints3, fA (Exhibit 20-5) 0.3 Imlll 

Free-now speed, FFSd FFS=SFM+0.00776(V fl fHV ) mi/h 
Free-flow speed, FFSd (FSS=BFFS-fI..S-fA) 58.5 mi/h 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.2 mi/IJ 
Average travel speed, ATS=FFS-0.00776vp-fnp 47.7 mi//J 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(F.:xhibit 20-10 or 20-16) 1.5 1.5 

Passenger-car equivalents for RVs, ER (Exhibit 20-1 a or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, ffW=1! (1 + PT(ET-i )+P R{ER-1) ) 0.881 0.881 

Grade adjustment factor1. fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vj(pc!h)=V/(PHF*fHV• fG) 214 162 

b 
Base percent time-spent-following4, BPTSF('%)=100(1-eaVd ) 22.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 56,8 

Percent time-spent-following, PTSF(%)=BPTSF+f np 55.2 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V p/1 ,700 9.36 

Peak is-min veh-miles of travel, VMT 15 (veh- mi)=0.25L,(V/PHF) 367 

Peak-hour vehicle-miles of travel. VMT 6o(veh- mi)=V'Lt 1248 

Peak 15-min total travel time, TT 15(veh-h)=VMT 15/ATS 7.7 



Two-Way Stop Control Page I of I 

TWO-WA Y STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Stinger Intersection US-891 SR-12 
Agency/Co. Fehr & Peers urisdiction Panguitch, UT 
Date Performed 911112007 Analysis Year 2020 
Analysis Time Period 8.00 - 9.00 .. 

Project Description 06-721 Coal Nollow EIS 
East/West Street: SR-12 INorth/South Street: US-89 
Intersection Orientation: Nol1h-South IStudy Period (hrs): 0.25 

~ehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 41 31 56 34 
Peak-Hour Factor, PHF 100 0.85 0.85 0.85 0.85 100 
Hourly Flow Rate, HFR 

0 48 36 65 39 0 (veh/h) 
Percent Heavy Vehicles 0 -- -- 25 -- --
Median Type Undivided 

RT Channelized 1 0 
Lanes 0 1 1 1 1 0 
Configuration T R L T 
Upstream Signal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 

~olume (veh/h) 48 40 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.85 100 0.85 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 56 0 47 

Percent Heavy Vehicles 0 0 0 21 0 10 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 1 

Lanes 0 0 0 1 0 1 
Configuration L R 

Delay, Queue Length, and Level of Service 
Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L R 

v (veh/h) 65 56 47 

C (m) (veh/h) 1424 698 999 

vic 0.05 0.08 0.05 

95% queue length 0.14 0.26 0.15 

Control Delay (s/veh) 7.6 10.6 8.8 

LOS A B A 

~pproach Delay (s/veh) -- -- 9.8 

Vlpproach LOS -- -- A 

Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 Generated: 9/11/2007 3:49 PM 
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Two-Way Stop Control Page I of 1 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Stinger Intersection US-891 SR-12 
Aqency/Co. Fehr & Peers Jurisdiction Panquitch, UT 
Date Performed 911112007 p,nalysis Year 2020 
Analysis Time Period 16:00 - 17.00 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-12 INorth/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/11) 94 82 44 54 
Peak-Hour Factor, PHF 1.00 0.89 0.89 0.89 0.89 100 
Hourly Flow Rate, HFR 

0 105 92 49 60 0 
(veh/h) 
Percent Heavy Vehicles 0 -- -- 25 -- --

Median Type Undivided 

RT Channelized 1 0 

Lanes 0 1 1 1 1 0 
Configuration T R L T 
Upstream Siqnal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 

volume (veh/h) 78 78 
Peak-Hour Factor, PHF 100 1.00 1.00 0.89 1.00 0.89 
Hourly Flow Rate, HFR 

0 0 0 87 0 87 (veh/h) 

Percent Heavy Vehicles 0 0 0 13 0 4 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 
RT Channelized 0 1 

Lanes 0 0 0 1 0 1 
Configuration L R 

Delay, Queue Lenqth, and Level of Service 

!Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L R 

v (veh/h) 49 87 87 
C (m) (veh/h) 1354 678 944 

vic 0.04 0.13 0.09 

95% queue length 0.11 0.44 0.30 

Control Delay (s/veh) 7.8 11.1 9.2 

LOS A B A 

Approach Delay (s/veh) -- -- 10.1 

Approach LOS -- -- B 

Copyright © 2005 University of Florida, All Rights Reserved HCS+ ™ Version 5.21 Generated: 9/11/2007 10:49 AM 
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Two-Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
i\nalyst Stinger Intersection US-891 SR-14 
Agency/Co. Fehr& Peers Jurisdiction Panguitch. UT 
Date Performed 911112007 Analysis Year 2020 
Analysis Time Period 8:00 - 9:00 

Project Description 06-721 Coal Hollow E/S 
East/West Street: SR-14 INorth/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 33 62 1 3 67 17 
Peak-Hour Factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 
Hourly Flow Rate, HFR 
(veh/h) 38 72 1 3 78 19 

Percent Heavy Vehicles a -- -- a -- --
Median Type Undivided 

RT Channelized a a 
Lanes 1 1 a a 2 a 
Configuration L TR LT TR 
Upstream Signal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
~olume (veh/h) 19 4 20 a 1 4 
Peak-Hour Factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 
Hourly Flow Rate, HFR 

22 4 23 0 1 4 (veh/h) 
Percent Heavy Vehicles 6 0 5 0 0 a 
Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 
RT Channelized 0 a 
Lanes 0 1 a 0 1 a 
Configuration LTR LTR 

Delay, Queue Length, and Level of Service 
Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L LT LTR LTR 

v (veh/h) 38 3 5 49 
C (m) (veh/h) 1509 1540 886 784 

/c 0.03 0.00 0.01 0.06 

95% queue length 0.08 0.01 0.02 0.20 

Control Delay (s/veh) 7.4 7.3 9.1 9.9 
LOS A A A A 

Approach Delay (s/veh) -- -- 9.1 9.9 

Approach LOS -- -- A A 

Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 Generated: 9/11/2007 3:50 PM 
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Two-Way Stop Control Page I of I 

TWO·WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Stinger Intersection US-89 1 SR-14 
Agency/Co. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 911112007 V\nalysis Year 2020 
Analysis Time Period 16.00-17:00 -
Project Description 06-721 Coal Hoi/ow EIS 
East/West Street: SR-14 INorth/South Street: US-89 
Intersection Orientation: No/tll-Soutll IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 33 154 a 5 105 26 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 

36 169 a 5 115 28 
veh/h) 

Percent Heavy Vehicles 3 -- -- 50 -- --

Median Type Undivided 

RT Channelized a a 
Lanes 1 1 a a 2 a 
Configuration L TR LT TR 
Upstream Signal a a 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 

Volume (veh/h) 25 1 29 a a a 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 
veh/h) 27 1 31 a a a 

Percent Heavy Vehicles 9 a 7 a a a 
Percent Grade (%) a a 
Flared Approach N N 

Storage a a 
RT Channelized a a 
Lanes a 1 a a 1 a 
Configuration LTR LTR 

Delay, Queue Length, and Level of Service 

iApproach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L LT LTR LTR 

v (veh/h) 36 5 a 59 
C (m) (veh/h) 1430 1117 688 
vic 0.03 0.00 0.09 

95% queue length 0.08 0.01 0.28 

Control Delay (s/veh) 7.6 8.2 10.7 

LOS A A B 
Approach Delay (s/veh) -- -- 10.7 

Approach LOS -- -- B 
Copyright © 2005 University of Florida, AI! Rights Reserved HCS+™ Version 5.21 Generated: 9/11/2007 3:50 PM 
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Two-Way Stop Control 

TWO-WAY STOP CONTROL SUMMARY 

General Information 
Analyst Stinger 
Agency/Co. Fehr& Peers 
Date Performed 911112007 
Analysis Time Period 8:00 - 9:00 

Proiect Description 06-721 Coal Hollow EIS 
East/West Street: SR-20 
Intersection Orientation: East-West 

Vehicle Volumes and Adjustments 
Major Street Eastbound 
Movement 1 2 

L T 
Volume (veh/h) 11 
Peak-Hour Factor, PHF 0.84 1.00 
Hourly Flow Rate, HFR 
veh/h) 

13 0 

Percent Heavy Vehicles 18 --
Median Type 

RT Channelized 

Lanes 1 0 
Configuration L 
Upstream Signal 0 

Minor Street Northbound 
Movement 7 8 

L T 

!Volume (veh/h) 47 35 
Peak-Hour Factor, PHF 0.84 0.84 
Hourly Flow Rate, HFR 55 41 
(veh/h) 
Percent Heavy Vehicles 19 23 
Percent Grade (%) 0 
Flared Approach N 

Storage 0 
RT Channelized 

Lanes 1 1 
Configuration L T 

Delay, Queue Length, and Level of Service 

Approach Eastbound Westbound 

Movement 1 4 

Lane Configuration L 

v (veh/h) 13 
C (m) (veh/h) 1524 

vic 0,01 

95% queue length 0,03 

Control Delay (s/veh) 7.4 
LOS A 

!Approach Delay (s/veh) -- --
!Approach LOS -- --

Copyright © 2005 University of Florida, All Hights Reserved 

Site Information 
Intersection 
Jurisdiction 
Analysis Year 

INorth/South Street: US-89 
IStudy Period (hrs): 0.25 

3 4 
R L 

42 
0.84 100 

50 0 

-- 0 
Undivided 

0 
1 0 
R 

9 10 
R L 

100 1.00 

0 0 

0 0 

0 
0 0 

Northbound 

7 8 

L T 

55 41 
885 821 
0,06 0,05 

0,20 0,16 

9,3 9.6 
A A 

9,5 

A 

HCS+™ Version 5.21 
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US-89 I SR-20 
Panguitch, UT 
2020 

-_._--

Westbound 
5 6 
T R 

1.00 1.00 

0 0 

-- --

0 
0 0 

0 
Southbound 

11 12 
T R 

19 9 
0.84 0.84 

22 10 

24 50 
0 
N 

0 
0 

1 1 
T R 

Southbound 

10 11 12 

T R 
22 10 

767 960 

0.03 0.01 
0,09 0,03 
9,8 8,8 

A A 

9,5 

A 
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Two-Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
II\nalyst Stinger Intersection US-89 1 SR-20 
IAgencylCo. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 911112007 IAnalysis Year 2020 
Analysis Time Period 16:00 - 17.00 

Project Description 06-721 Coal HoI/ow EIS 
East/West Street: SR-20 NorthlSouth Street: US-89 
Intersection Orientation: East-West Study Period (hrs): 0.25 

[Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (vehlh) 32 72 
Peak-Hour Factor, PHF 0.95 1.00 0.95 100 100 1.00 
Hourly Flow Rate, HFR 

33 0 75 0 0 0 (vehlh) 
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type Undivided 

RT Channelized 0 0 
Lanes 1 0 1 0 0 0 
Configuration L R 
Upstream Signal 0 0 

Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 
fl/olume (vehlh) 98 44 45 13 
Peak-Hour Factor, PHF 0.95 0.95 1.00 1.00 0.95 0.95 
Hourly Flow Rate, HFR 

103 46 0 0 47 13 
vehlh) 

Percent Heavy Vehicles 13 13 0 0 16 0 
Percent Grade (%) 0 0 
Flared Approach N N 

Storage 0 0 
RT Channelized 0 0 
Lanes 1 1 0 0 1 1 
Configuration L T T R 

Delay, Queue Length, and Level of Service 

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L T T R 

v (vehlh) 33 103 46 47 13 
C (m) (vehlh) 1636 795 788 710 1091 
vic 0.02 0.13 0.06 0.07 0.01 

95% queue length 0.06 0.44 0.19 0.21 0.04 
Control Delay (slveh) 7.2 10.2 9.9 10.4 8.3 
LOS A B A B A 

pproach Delay (slveh) -- -- 10.1 10.0 
Approach LOS -- -- B A 

Copyright © 2005 University of Florida, All Rights Reserved HCS+ rM Version 5.21 Generated: 9/11/2007 3:51 PM 
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All-Way Stop Control Page I of 1 

ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nalvst Stilloor Intersection US·89 / Main Street 

!Aqency/Co. ro/Jr & Peers Jurisdiction Panguitch, UT 

Dale Performed 9/11/2007 Analysis Year 2020 

nalvsis Time Period 8:00 - 9:00 

Proiect 10 06·721 Coal Hollow EfS 

IEasuWest Street US 89/ Cente! Strcet .- INorth/Soulh Streel' SF-<. 143/ US 89 

Volume Adjustments and Site Characteristics 
Approach Eastbound Westbound 
Movement L T " L T R 

olume (veh/h) 7 26 4 23 16 83 
%Thrus Left Lane 

-
Approach Norlhbound Southbound 
Movement L T R L T R 

olume (veh/h) 5 42 48 84 26 11 
%Thrus Left Lane 

Eastbound Westbound Northbound Soutl1bound 

L1 L2 L1 L2 L1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 
Flow Rate (veh/h) 36 4 44 94 52 54 95 41 
% Heavy Vehicles 0 a 6 14 5 0 18 0 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

Saturation Headway Adjustment Worksheet 
Prop. Left-Turns 0.2 0.0 0.6 0.0 0.1 0.0 1.0 0.0 
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.3 
Prop. Heavy Vehicle 0.0 00 0.1 0.1 0.0 0.0 0.2 0.0 
LT-adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

hRT-adj -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj, computed 0.1 -0.7 0.4 -0.5 0.1 -0.7 0.8 -0.2 

Departure Headway and Service Time 
hd, initial value (s) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
, initial 0.03 0.00 0.04 0.08 0.05 0.05 0.08 0.04 

hd, final value (s) 5.34 4.54 5.55 4.69 5.21 4.38 5.84 4.83 
, final value 0.05 0.01 0.07 0.12 0.08 0.07 0.15 0.05 

Move-up time, m (s) 2.3 2.3 2.3 2.3 
Service Time, ts (s) 3.0 2.2 3.2 2.4 2.9 2.1 3.5 2.5 

Capacity and Level of Service 

Eastbound Westbound Northbound Southbound 

L1 L2 L 1 L2 L1 L2 L1 L2 

Capacity (veh/h) 286 254 294 344 302 304 345 291 
Delay (s/veh) 8.34 7.27 8.65 8.04 8.33 7.38 9.60 7.81 
LOS A A A A A A A A 
~pproach: Delay (s/veh) 8.23 8.23 7.85 9.06 

LOS A A A A 
Intersection Delay (s/veh) 8.40 
Intersection LOS A 
COPYright © 2005 University of Florida, All Rights Reserved HCS+1M Version 5.21 Generated: 9/11/2007 4:16 PM 
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AII-Way Stop Control Page I of I 

ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nalyst St/i) er Intersection US-S9 / Main Street 

Agency/Co. Fehr & Peers Jurisdiction PaIK/uitcll, UT 

Dale Performed 9111/2007 nalysis Year 2020 

nalysis Time Period 16:15 - 17:15 

Pro"eet ID 06-721 COD! Hollow EIS 

IEasVWest Street" us 89/ Center Street INorth/Soutl) Street· S!~ 113/ US 89 

[Volume Adjustments and Site Characteristics 
jApproach Eastbound Westbound 
Movement L T R L T R 

Volume (veh/h) 20 44 11 52 46 171 
% Thrus Left Lane 

!Approacll NorUlbound Southbound 
Movement L T R L T R 

Volume (veil/h) 9 59 25 133 45 32 
%Tllrus Left Lane 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.85 0.85 0.85 1.00 0.85 0.85 0.85 0.85 
Flow Rate (veil/h) 74 12 115 171 79 29 156 89 
'% Heavy Vehicles 4 7 6 14 5 6 13 4 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

Saturation Headway Adjustment Worksheet 
Prop. Left-Turns 0.3 0.0 0.5 0.0 0.1 0.0 1.0 0.0 
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.4 
Prop. Heavy Vehicle 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.0 
hl T -adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
hRT-adj -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj, computed 0.2 -0.6 0.4 -0.5 0.1 -0.6 0.7 -0.2 

IDeparture Headway and Service Time 
hd, initial value (s) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.07 0.01 0.10 0.15 0.07 0.03 0.14 0.08 
hd, final value (s) 6.04 5.24 5.95 5.12 5.93 5.19 6.32 5.38 
x, final value 0.12 0.02 0.19 0.24 0.13 0.04 0.27 0.13 
Move-up time, m (s) 2.3 2.3 2.3 2.3 
Service Time, Is (s) 3.7 2.9 3.7 2.8 3.6 2.9 4.0 3.1 

ICapaclty and Level of Service 

Easlbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Capacity (veh/h) 324 262 365 421 329 279 406 339 
Delay (s/veh) 9.60 8.03 10.05 9.46 9.52 8.11 11.39 8.90 

LOS A A B A A A B A 
[Approach: Delay (s/veh) 9.38 9.70 9.14 10.49 

LOS A A A B 
Intersection Delay (s/veh) 9.84 
Intersection LOS A 
CopYright © 2005 University of FlOrida, All Rights Reserved HCS+1M Version 5.21 Generated: 9/11/2007 4:12 PM 
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Coal Hollow EIS 
29: SR-56 & 1400 West 

/' ---+ " Movement EBl EBT EBR 
Lane Configurations "l t,t fI 
Ideal Flow (vphpl) 1900 1900 1900 
Total Lost time (s) 4,0 4,0 4.0 
Lane UtiL Factor 1,00 0.95 1,00 
Frpb, ped/bikes 1.00 1,00 1,00 
Flpb, ped/bikes 1.00 1.00 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 
Satd, Flow (prot) 1805 3471 1442 
Fit Permitted OA5 1.00 1.00 
Satd. Flow (perm) 864 3471 1442 
Volume (vph) 3 416 124 
Peak-hour factor, PHF 0.86 0.86 0.86 
Adj. Flow (vph) 3 484 144 
RTOR Reduction (vph) 0 0 109 
Lane Group Flow (vph) 3 484 35 
ConfL Peds, (#/hr) 
Heavy Vehicles (%) 0% 4% 12% 
Turn Type Perm Perm 
Protected Phases 4 
Permitted Phases 4 4 
Actuated Green, G (s) 15.0 15,0 15,0 
Effective Green, g (s) 17.0 17,0 17.0 
Actuated g/C Ratio 0,24 0.24 0.24 
Clearance Time (s) 6.0 6.0 6,0 
Vehicle Extension (s) 3,0 3,0 3,0 
Lane Grp Cap (vph) 210 843 350 
vis Ratio Prot 0,14 
vis Ratio Perm 0.00 0.10 
vic Ratio 0.01 0.57 0,10 
Uniform Delay, d1 20.1 23,3 20.6 
Progression Factor 1.00 1,00 1,00 
Incremental Delay, d2 0,0 1.0 0,1 
Delay (s) 20.2 24,3 20.7 
Level of Service C C C 
Approach Delay (s) 23A 
Approach LOS C 

IQtEir§g¢tiQn;·$~iJ1l'T1gry·····. 
HCM Average Control Delay 20A 
HCM Volume to Capacity ratio 0,30 
Actuated Cycle Length (s) 70,0 
Intersection Capacity Utilization 51A% 
Analysis Period (min) 15 
c Critical Lane Group 

Coal Hollow EIS 
Fehr & Peers Associates, Inc, 

.f +- ""- "\ 
WBt ·WBT WBR NBL 

"1 H (f '~ 

1900 1900 1900 1900 
4,0 4,0 4,0 4.0 

1.00 0,95 1,00 1,00 
1.00 1.00 1,00 1.00 
1.00 1,00 1,00 1.00 
1.00 1,00 0.85 1.00 
0,95 1.00 1,00 0.95 
1787 3471 1615 1529 
0,34 1.00 1,00 0.75 
646 3471 1615 1212 

89 319 5 74 
0.86 0.86 0.86 0.86 
103 371 6 86 

0 0 5 0 
103 371 1 86 

1 
1% 4% 0% 18% 

Perm Perm Perm 
8 

8 8 2 
15,0 15.0 15,0 43,0 
17,0 17,0 17,0 45,0 
0.24 0,24 0.24 0,64 

6,0 6,0 6,0 6,0 
3,0 3,0 3,0 3,0 

157 843 392 779 
0,11 

cO.16 0.00 0.07 
0.66 OA4 0.00 0,11 
23,9 22,5 20,1 4.8 
1,00 1.00 1.00 1,00 
9,5 OA 0,0 0,3 

33,3 22,8 20,1 5,1 
C C C A 

25,1 
C 

\-::' :':":<;";>L:i:;%:iW'$\-"~:'-""" 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

t /"" 
NBT NBR 

P 
1900 1900 

4,0 
1,00 
0,99 
1.00 
0.85 
1.00 
1567 
1.00 

1567 
2 141 

0.86 0.86 
2 164 

59 0 
107 0 

1 
0% 2% 

2 

43.0 
45,0 
0.64 

6,0 
3,0 

1007 
cO,11 

0,11 
4.8 

1,00 
0.2 
5,0 

A 
5,0 

A 

C 

8,0 
A 

Future 2020 AM 
9/11/2007 

\. ! .; 
SBL SBT SBR 

''1 t> 
1900 1900 1900 

4.0 4.0 
1,00 1,00 
1.00 0,99 
1,00 1.00 
1.00 0.89 
0,95 1,00 
1800 1678 
0.65 1,00 
1235 1678 

12 2 4 
0.86 0,86 0.86 

14 2 5 
0 2 0 

14 5 0 
5 5 

0% 0% 0% 
Perm 

6 
6 

43.0 43,0 
45,0 45,0 
0.64 0,64 

6,0 6,0 
3,0 3,0 

794 1079 
0,00 

0.01 
0,02 0,00 

4.5 4.5 
1.00 1,00 
0,0 0,0 
4,6 4.5 

A A 
4,5 

A 

Synchro 6 Report 
Page 1 



Coal Hollow EIS 
29: SR-56 & 1400 West 

--'" 
Movernent EB~ 

Lane Configurations '1 
Ideal Flow (vphpl) 1900 
Total Lost time (s) 
Lane Util. Factor 
Frpb, ped/bikes 
Flpb, ped/bikes 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Volume (vph) 0 
Peak-hour factor, PHF 0.94 
Adj. Flow (vph) 0 
RTOR Reduction (vph) 0 
Lane Group Flow (vph) 0 
Confl. Peds. (#/hr) 
Heavy Vehicles (%) 0% 
Turn Type Perm 
Protected Phases 
Permitted Phases 4 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated glC Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

Coal Hollow EIS 
Fehr & Peers Associates, Inc. 

-+ 

EBT 

H 
1900 

4.0 
0.95 
1.00 
1.00 
1.00 
1.00 

3574 
1.00 

3574 
476 
0.94 
506 

0 
506 

1% 

4 

19.6 
21.6 
0.31 

6.0 
3.0 

1103 
0.14 

0.46 
19.5 
1.00 
0.3 

19.8 
B 

19.2 
B 

---.. 
EBR 

rt 
1900 

4.0 
1.00 
1.00 
1.00 
0.85 
1.00 

1538 
1.00 

1538 
183 

0.94 
195 
135 
60 

5% 
Perm 

4 
19.6 
21.6 
0.31 

6.0 
3.0 

475 

0.13 
0.13 
17.4 
1.00 
0.1 

17.5 
B 

56.7% 
15 

.( - '- '\ 
WBL WST WBR .NSL 

'1 H rt '1 
1900 1900 1900 1900 

4.0 4.0 4.0 4.0 
1.00 0.95 1.00 1.00 
1.00 1.00 1.00 1.00 
1.00 1.00 1.00 1.00 
1.00 1.00 0.85 1.00 
0.95 1.00 1.00 0.95 
1770 3539 1615 1668 
0.37 1.00 1.00 0.75 
691 3539 1615 1325 
154 587 15 97 

0.94 0.94 0.94 0.94 
164 624 16 103 

0 0 11 0 
164 624 5 103 

3 
2% 2% 0% 8% 

Perm Perm Perm 
8 

8 8 2 
19.6 19.6 19.6 38.4 
21.6 21.6 21.6 40.4 
0.31 0.31 0.31 0.58 

6.0 6.0 6.0 6.0 
3.0 3.0 3.0 3.0 

213 1092 498 765 
0.18 

cO.24 0.01 0.08 
0.77 0.57 0.01 0.13 
21.9 20.3 16.8 6.8 
1.00 1.00 1.00 1.00 
15.4 0.7 0.0 0.4 
37.3 21.0 16.8 7.2 

D C B A 
24.3 

C 

Sum of lost time (s) 
IC U Level of Service 

t 
NBT 

t 
1900 

4.0 
1.00 
0.99 
1.00 
0.85 
1.00 

1584 
1.00 

1584 
4 

0.94 
4 

71 
100 

0% 

2 

38.4 
40.4 
0.58 

6.0 
3.0 

914 
cO.11 

0.11 
6.7 

1.00 
0.2 
6.9 

A 
7.0 

A 

~ 
NBR 

1900 

157 
0.94 
167 

0 
0 
3 

1% 

8.0 
B 

Future 2020 PM 
9/11/2007 

\. + ,; 
SB~ SBT SBR 

',\ t 
1900 1900 1900 

4.0 4.0 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 0.97 
0.95 1.00 
1805 1843 
0.65 1.00 
1233 1843 

9 4 1 
0.94 0.94 0.94 

10 4 1 
0 0 0 

10 5 0 

0% 0% 0% 
Perm 

6 
6 

38.4 38.4 
40.4 40.4 
0.58 0.58 

6.0 6.0 
3.0 3.0 
712 1064 

0.00 
0.01 
0.01 0.00 

6.3 6.3 
1.00 1.00 
00 0.0 
6.3 6.3 

A A 
6.3 

A 
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July 2008 
 

  

 

 
 
 
 
 
 

Future + Project Conditions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-S9 
Agency or Company Fellr & Peers From/To A/ton/SR-14 
Date Penormed 911212007 Jurisdiction Kane County, UT 
Analysis Time Period Weekday Average Analysis Year 2020+ Trucks 

Project Description: 06·721 Coal l-follow EIS 

Input Data 

-- - --- - . , .. ,-.- .•. -- -- ... 
SllOwl. kn -:,:iilth II 

._.-. . --_ ... _--_ ..•. _----_ .. _-- .-... ----.. -----~-. .. Class I highway Ill! Class 11 highway -.... _- L ;.111(' • ... ,'idlh " -_._. -_._--" " ..... - --- ,/]----\ .. .. , --- -. l,JI"u-, '/,"jdlh " Terrain Level Rolling .. _- -- - --------- - ------- .-.--.~--.-... 
Shliuld')1 '<~'i(I!Jl " Grade Length 1_60 mi Up/down 3_0 

-- -- ....... ~. --- .... - - .. -. -- - " ._- _. -- -- •.. -_ .• - ._ .. - f------i Peak-hour factor, PHF 0. 85 
-----------~ 

, ! 
No-passing zone 20% 

S'>l.llfI('I',1 1('ll';I!!-,. LI IW \, ....... -._- --_ .•. // 
.-~ I",': Ili'IIII/'j r",': % Trucks and Buses. P'I 26 °/0 

% Recreational vehicles, PR 11% 
Analysis direction vol., Vd 208veh/h 

Access points! mi 1 

Opposing direction vol., V 0 173vell/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 6.1 6_ 1 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.1 1.4 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT{E T-1)+PR(E R-1)) 0.422 0.422 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 0_99 1_00 

Directional flow rate 2, vj(pc/h) vj::N/(PHF'fHV ~ fG) 588 482 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
65.0 mil!? 

Field measured speed3, SFM milll 
Adj. for lane width and shoulderwidth,3 fLS{ExIl20-S) 2_6 mil/J 

Observed volume 3, V f 
veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0_3 milll 
Free-flow speed, FFSd FFS=SFM+0.00776(V I fHV ) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS~fA) 
62_ 1 milh 

Adjustment for no-passing zones, fnr (Exhibit 20-19) 1.4 mill) 
Average travel speed, ATS=FFS-0.00776vp-fnp 52.4 (m!11 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exllibit 20-10 or 20-16) 1_0 1_ 1 

Passenger-car equivalents for RVs, ER (Exhibit 20~10 or 20-16) 1_0 1_0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(ETw1)+PR{ER-1)) 1.000 0_975 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) roo 1_00 

Directional flow rate2, vi(pc!h)=V/(PHF*fHv* fG) 245 209 

b 
Base percent time"spent-foUowing4, BPTSF(%)=100(1-e2Vd ) 25_9 

Adj. for no-passing zone, fnp (Exhibit. 20"20) 39_ 1 

Percent time-spent-fo!iowing, PTSF(%)=BPTSF+f np 47_0 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20·3 or 20A) B 

Volume to capacity ratio, v/c=V pI 1,700 0_35 

Peak 15·min veh-mHes of travel, VMT 15 (veh- mi)=0.25l t(V/PHF) 98 

Peak-hour vehicle-mHes of travel, VMT 60(veh- mi)=V*Lt 333 

Peak 15-min total travel Ume, TT15(veh-h)=VMT 15!ATS 1_9 



Directional Page I of 2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Stinger Highway I Direction of Tmvel US-DO 
Agency or Company Fe/lr & Peers From/To Alton I SR-14 
Date Performed 9112/2007 Jurisdiction Kane County, UT 
Analysis Time Period Weekend Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.. - ~, -_. -- - .... ~ .- -- .. .. 

~'hnllll' I ,Idll; II .. __ ....• .-.----- ------ --~ ... --." - ----~-- III Class I highway III Class II highway ~--.. ---. I ~In,", lill!! II ..... _-_. 
.- - III III ----. Ldl!' ,,,dlh II 

ffi 
Terrain Level Rolling 

---- ---- .. '" .. ,,--_ ... -.------ - ---- - --- ----

',11'1111,1·'1 \Idth " ( I Grade Length 1.60 Illi Up/down 3.0 
-- -- ._. .. ... - .. - .... -- -- _. -- - --- - -------- ... .. ._- --

Peak-hour factor, PHF 0. 85 
- -'"~'-'-" .. ~---.-. ... \ ,} No-passing zone 20% 

::;':'~lInH'll 1"'11';1111 l, mi "'- . ./ 
~~~- % Trucks and Buses, PT 28% 

':~l'-"': 1l<)IUli'llu,·: 

% Recreational vehicles, PH 18% 
Analysis direction vol., V d 253veh/h 

Access points/ mi 1 

Opposing direction vol., V 0 204veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 6.1 6.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.4 14 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT{ET-1)+PR(E R-1)) 0.400 0.400 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate 2, vj(pc/h) vi=V/(PHF~fHV ~ fG) 744 600 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free~flow speed3, BFFSFM 65.0 milIJ 
Field measured speed3, SFM milIJ 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 2.6 milIJ 
Observed volume 3, VI veh/h 

Adj. for access poinls3, fA (Exhibit 20-5) 0.3 m1ll1 
Free-flow speed, FFSd FFS"SFM+O.00776(Vi fHV ) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 62.1 milh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.2 milIJ 

Average travel speed, ATS=FFS-0.00776vp-fnp 50.4 milh 

Percent Tlme-Spent-Folfowing 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET{Exl1ibit 20-10 or 20-16) 10 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT{Er 1)+PR{ER-1)) 1000 0.973 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 100 1.00 

Directional flow rate2, vi(pc/h)=V/(PHPfHV * fG) 298 247 

b 
Base percent lime-spent.following4, BPTSF(%)=100(1-eavd ) 316 

Adj. for no·passing zone, fnp (Exhibit. 20-20) 38.1 

Percent time-spent-following, PTSF(%)=BPTSF+f np 52.4 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) C 

Volume to capacity ratio, v/c=V pI 1,700 0.44 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt(V/PHF) 119 

Peak-hour vehicle-miles of travel, VMT Go{veh- mi)=V*Lt 405 

Peak 15-min total travel time, TT15(veh-h)=VMT 1s/ATS 2.4 



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Stinger 
Agency or Company Fehr & Peers 
Date Performed 9/12/2007 
Analysis Time Period Weekday Average

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2020+Trucks 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              208veh/h  

Opposing direction vol., Vo            173veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           22 % 

% Recreational vehicles, PR       12% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.867   0.867 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   282   235 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.5   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   56.9   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.978    0.978  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   250    208  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   26.3  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   43.9  
Percent time-spent-following, PTSF(%)=BPTSF+f np   50.3  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C  
Volume to capacity ratio, v/c=Vp/ 1,700   0.17  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   716  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2434  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   12.6  

Page 1 of 2Directional
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Stinger 
Agency or Company Fehr & Peers 
Date Performed 9/12/2007 
Analysis Time Period Weekend 

Highway / Direction of Travel US-89 
From/To SR-14 / Hatch 
Jurisdiction Garfield County, Utah
Analysis Year 2020+Trucks 

Project Description:   06-721 Coal Hollow EIS 

Input Data

       
 
Analysis direction vol., Vd              253veh/h  

Opposing direction vol., Vo            205veh/h 

  

 Class I highway     Class II highway

 Terrain          Level        Rolling 
Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.85  
No-passing zone                         30%  
% Trucks and Buses , PT           28 % 

% Recreational vehicles, PR       18% 

Access points/ mi                         1 

 

 

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.947   0.836 

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   314   288 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 

Observed volume3, Vf    veh/h

Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Adjustment for no-passing zones, fnp    (Exhibit 20-19)   2.3   mi/h

Base free-flow speed3, BFFSFM   65.0   mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   63.5   mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   56.5   mi/h

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.973    0.973  

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  

Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   306    248  

Base percent time-spent-following4, BPTSF(%)=100(1-eavd
b 

)   32.3  
Adj. for no-passing zone, fnp (Exhibit. 20-20)   42.3  
Percent time-spent-following, PTSF(%)=BPTSF+f np   55.6  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C  
Volume to capacity ratio, v/c=Vp/ 1,700   0.18  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   871  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2960  
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   15.4  

Page 1 of 2Directional
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HIGH PLAN 2002 Conceptual Planning Analysis 

Description/File Information 
IFilename !!HP .. previcw.xml IIDate Prepared 119/12/2007 I 
Iprogram IIHIGHPLAN Ilversion 11 120 I 
IAnalyst lips IIAgency IIFP II District III latch, UT I 
IRoad Name IIus89 IIFrom/To IIHatch ~ 
IAnalysis Type Iisegment 11peak Direction II Northbound l[Study Period IIKlOO I 
luser Notes 112020 Weekday Averagc+ Trucks I 

Facility Data 

I Roadway Variables II Traffic Variables I 
IArea Type II Rura:ll# Th l , developed, ru anes 211AADT II 35561 % ~eavy 

Vehicles I 191 
lelass II 311Terrain LevelllK II .093711Base Capacity II 17001 
Iposted Speed II 40liMedian NollD II .5261 Local Adj. 

I 921 Factor 

IFree Flow speedll 4slileft Turn lanes NollpHF II .851 Adjusted 

I 11431 Capacity 

Pass lane 
II N/All% NPZ 1001 Spacing 

LOS Results 
II vic Ratio II 0.17 II Density II N/A II PTSF II 96.00 II ATS II 37.00 II % FFS II 82.0 II lOS IITJI 

Service Volume Tables 

II A II B II c II D II E I 
lanes II Hourly Volume In Peak Direction I 

1 II 0 II 130 II 380 II 570 II 740 I 
2 I 
3 I 
4 I 

lanes II Hourly Volume In Both Directions I 
I 2 II 0 II 250 II 730 II 1090 II 1400 I 
I 4 I 
I 6 I 
I 8 I 
I lanes II Annual Average Daily Traffic I 

2 0 II 2700 II 7800 II 11600 II 14900 I 
4 
6 

8 

lanes Maximum vic Ratio I 
1 0.00 II 0.14 II 0.37 II 0.55 II 0.71 I 
2 I 

I 3 I 
I 4 I 
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HIGH PLAN 2002 Conceptual Planning Analysis 

Description/File Information 
IFilename IIHP._, preview.xml IIDate Prepared 119/12/2007 I 
IProgram IIH1GHPLAN Ilversion 11120 I 
IAnalyst liPs IIAgency IIFP IIDistrict IIHatch, UT ::J 
IRoad Name lIus-89 ilFrom/To IIHatch I 
IAnalysis Type Iisegrnent Jjpeak Direction IINorthbound IIStudy Period IIK100 I 

Juser Notes JI2020 Weekend+Trucks I 

Facility Data 

I Roadway Variables II Traffic Variables I 
jArea Type II deve!~~~a~ll# Thru Lanes II 211AADT II 

3889!1~/O ~eavy 
Vehicles II 26

1 

IClass II 311 Terrain LevelliK II .10273I1Base Capacity II 17001 

I Posted Speed II 40liMedian NollD II 
.534 1 Local Adj. 

Factor II 92
1 

IFree Flow Speed II 4sliLeft TUrn Lanes NollpHF II 
.85 1 Adjus~ed 

Capacity II 1107
1 

Pass Lane 

II N/All% NPZ 100
1 Spacing 

LOS Results 

II vIc Ratio" 0.21 "Density" N/A " PTSF " 9900" ATS "37.00" % FFS II 81.0 II LOS 1[1::J1 
Service Volume Tables 

I II A II B II C II D II E I 

I Lanes II Hourly Volume In Peak Direction I 

I 1 II 0 II 130 II 380 II 580 II 740 I 

I 2 I 

I 3 I 

I 4 I 

I Lanes II Hourly Volume In Both Directions I 

I 2 II 0 II 240 II 720 II 1080 1L:j390 I 

I 4 I 
I 6 I 

I 8 I 
I Lanes II Annual Average Daily Traffic I 

I 2 II 0 II 2300 II 7000 II 10500 II 13500 I 

I 4 I 
I 6 I 
I 8 I 
I Lanes II Maximum vIc Ratio I 
I 1 II 0.00 II 0.14 II 0.37 II 0.56 II 0.71 I 

I 2 I 
I 3 I 
I 4 I 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-89 
Agency or Company Fellr & Peers FromlTo HatcIJ/SR-12 
Date Performed 9/12/2007 Jurisdiction Garfield Couty. UT 
Analysis Time Period Weekday A Vf'!rage Analysis Year 2020+ T (licks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

-- .... 
. - _____ ~I,,~e' ,,1,1; 

- . 
Ii --- --------- - -.-.. -- - - -- ---~-.--.--

• Class I highway • Class II highway -4 -- l~lI!f ',Idlb Ii -- - --'-.~-- . - - - l1li -- .. LdlH '.lillll Ii 

/~1---' 
Terrain Level l1li Rolling ..• _. ------ - - - --- - "._----

'-'h" II I I· I "i-Ilh Ii 

(,-~-~~j 
Grade Length mi Up/down 

..• -- - - - - --------- - ..... -- .- -- --
Peak-hour fflctor, PHF 0. El7 

._-- ---._.- -_._- -----. No-p(lssing zone 35% 
:j,>PIIIOll 1('119tl1. L[ mi 

'::Jlw:lj;,{III."{{<).'.' % Trucks and Buses, PT 25 % 

% Recreational vehicles, PR 18% 
Analysis direction vat., V d 182veh/h 

Access pointsl mi 1 
Opposing direction vat., V 0 16Bveh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger"car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHv=11 (1+ PT(ET~1)+PR(ER-1)) 0.851 0.851 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate 2, vi(pc/h) v!,"V/(PHF*fHV * fG) 246 227 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 65.0 milll 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milh 
Observed volume 3, Vf 

veh/h 
Adj. for access pOints3, fA (EXhibit 20-5) 0.3 milh 

Free-flow speed, FFSd FFS=SFM+O.00776(V I fHV ) IJJllh 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.5 milh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 28 milh 
Average travel speed, ATS=FFS-0.00776vp -fnp 57.0 milh 

Percent Time·Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, Er(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ Pr(ET-1)+PR(E R-1)) 0.976 0976 

Grade adjustment factorl, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vj{pc/h)=V/(PHPfHV * fG) 214 198 

b 
Base percent time-spent.following4, BPTSF(%)=100(1-eavd ) 22.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 49.8 

Percent time-spent-foUowing, PTSF(%)=BPTSF+f np 48.7 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume to capacity ratio, v/c=V p/1 ,700 0.14 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 408 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi}=V*Ll 1420 

Peak 15-min total travel time, TT 15(veh-h)=VMT 15/ATS 7.2 

~2"V";·';;1J1~;i4~lJilMij!XJ~~~{ln~·t§i¥ttj~li~~~Q£~I~~liti~~§2.I$i\i!ll.~t "ttjrt!iJ;it£:*i~~I~~,f'.U~~~,*ij)~~r~ 
, ,.', ,,' • "':' '. "' "' '" " :. i' ",,/c,",~ 



Directional Page I 01'2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-89 
Agency or Company Fellr & Peers From/To Ha/chISR-12 
Date Periormed 911212007 Jurisdiction Garfield Cou/y, UT 
Analysis Time Period Weekend Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

- - - - - .... 
~- ,1,,,,,1-1,,, ~""i," - - -

- . 

" - .... _------ -------.-~.-" ---- -- -- -- - -- ~--~ "'._ ... III Class I highway III Class II highway --_ .. - I W)f '. !11th " -- - "-
p Ldll{" _Idth It 'B T err8in l1li Level III Rolling 

_ ....•. _-- -- - - - --- - ---- ._-----

~- ' -- -- '-.110111·[·'1 ,'I hI! " Grade Length mi Up/down 
.. -- -- --- -- -- - - - - -- - - -- -- -- - - --. 

Peak-hour factor, PHF 0.85 
r- --~-~---. ..... _- ---. " .. No-passing zone 35% 

:~:':-~)IIK1;t IO:'llqth, L, mi \ ...... __ ~ ___ ~r/ 
S/ ll.",' 111'11Ill'j I')": 

% Trucks and Guses, PT 19 % 

% Recreational vehicles, PR 21% 
Analysis direction vol., V(j 192veh/h 

Access pointsl mi 1 

Opposing direction vol., V 0 176veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, Ef~ (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ P-r(E T-1)+PR(E R-1)) 0.883 0.883 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1,00 

Directional flow rate2, vi(pc/h) vj=V/(PHF'fHV ' fG) 256 235 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
65,0 milh 

Field measured speed3, SFM mill) 
Adj. for lane width and shoulder widtll,3 fLS(Exh 20-5) 1.3 mi//J 

Observed volume 3, Vf 
veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0.3 milh 
Free*flow speed, FFSd FFS=SFM+000776(Vr fHV ) mi/ll 

Free*flow speed, FFSd (FSS=BFFS-fLS-fA) 63.5 milh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.8 milh 

Average travel speed, ATS=FFS-O,OO776vp-fnp 56.9 milh 

Percent Time-Spent·Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibil 20-10 or 20-16) 1.1 1,1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(E T-1)+PR(ER-1)) 0,981 0,981 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1,00 1,00 

Directional flow rate2, vj(pcfh)=V/(PHF'fHV * fG) 230 211 

b 
Base percent lime-spent-following4, BPTSF('Yo)=i00(1-e2Vd ) 24.6 

Adj. for no-passing zone, fop (Exhibit 20-20) 48.3 

Percent time-spent-foUowing, PTSF(%)=BPTSF+f np 49.8 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20·3 or 20-4) B 

Volume to capacity ratio, v/c=V p/1 ,700 0.15 

Peak i5-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt(V/PHF) 440 

Peak-hour vehicle-miles of Iravel, VMT Go(veh- mi)=V'lt 1498 

Peak i5-min lolal traveltime, TT15(veh-h)=VMT14ATS 7.7 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US-89 
Agency or Company FellI" & Peers From/To SR~12! Panguitch 
Date Performed 911212007 Jurisdiction Garfield Couty, UT 
Analysis Time Period Weekday Average Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

..• -- -_. -- - _. -- -- •• n ." • __ • __ 

~·;lll!llkl·-.'1 -:·:i, hi, II 
.. - .. ~-,.--.-- .-.--~-~- .. ... --- ----- .- . ... _-".-.• _-.-- iii Class I highway II Class II highway ...:1------- Lill'!!'- ';:idll'l II -- --- - ----_ .. 

II II -'---"" L,"iJ)'; '/,j II 1 1"1 " EB 
Terrain level Rolling 

--~----- -- - -------.-~- .. -,.,. ..~.--.. 
ShUllld':1 .\'1,-1[1"1 " I \1 Grade Length rni Up/down 

- --- _. - .............. -- -- .... -- - .. - - -- -- -_. ".- . "- -- -- -. 
Peak-hour factor, PHF 0.87 

_._--------- ------- .... -~ .. ---~--~ .------.-~ I., i No-passing zone 5% 
:::;':'~:lInH'll 1'~Wlth. L, 11 Ii \,-.-.~.---.... / 

'-'J}>!(.' tlolll}/'i [I);': % Trucks and Buses, PT 25% 

% Recreational vehicles, Pr.; 18% 
Analysis direction vol., V d 18Oveh!h 

Access pOints! mi 2 

Opposing direction vol., V 0 166veh!h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20·9 or 20-15) 1J 1J 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 aT 20-17) 1.0 1.0 

Heavy-vehicle adjustment facior, fIW=1! (1+ PT{ET-1)+PR(ER-1)) 0.851 0.851 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate?', vj(pc/h) vtV/(PHF*fHV * fG) 243 224 

Free¥Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 65.0 milh 
Field measured speed3, SFM milil 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 mill) 
Observed vOlume 3, V f veh/h 

Adj. for access pOints3, fA (Exhibit 20-5) 0.5 milh 
Free-flow speed, FFSd FFS=SFM+000776(V f fHV ) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.2 milh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.0 mil/) 

Average travel speed, ATS=FFS-0.00776vp.fnp 57.6 ,m!1l 

Percent Time-Spent-Following 

Analysis Direction (d) OpPosing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 Of 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 of 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHy=11 (1+ PT(E T-1)+PR(ER-1)) 0.976 0.976 

Grade adjustment factor 1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi{pc/h)=V/(PHF*fHy * fG) 212 196 

4 • Base percent time-spent-following ,BPTSF(%)=100(1-eaVd ) 22.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 221 

Percent time-spent-foJlowing, PTSF{%)=BPTSF+f np 34.1 

Level of Service and Other Performance Measures 

level of service, lOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=V p/1 ,700 0. 14 

Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25L
t
{V/PHF) 295 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V'Lt 1026 

Peak 15-min total travel time, TT ls(veh-h)=VMT ls'ATS 5.1 



Directional Page 1 of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel US,89 
Agency or Company Fellr & Peers FromlTo SR-12 / Panguitch 
Date Perlormed 9/12/2007 Jurisdiction Garfield Couty, UT 
Analysis Time Period Weekend Analysis Year 2020+ Tfllcks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

U~ • __ , - .~. - I'·'·'· -.", .... -- ---
Slltlllk!<'I,<,,'[\lUi II 

------ , -.~. "'-" ... _-" ---- -.... __ .""_.,,,,-._ .. --------_ .. ..... --.. ~~--.-----. 
• Class I highway III Class !I highway ...o!-'---" L,;lor· 'i:irlll"1 Ii 

.,- -- .. _ .. 
!iii III .~ --- -----\}:.I;~;rf~~~!h·~i;i··;--·----------- Ii 

(/J'-\) Terrain Level Rolling n •• _ •• _ •• _. __ .. _____ ._ 

Ii Grade Length mi Up/down - -- -" "- -- -- ... ._- -- -- -- .- -_ ... - -- _. -- -- .. - ~ -- ~ .- _ .. -. , 

Peak-hour factor, PHF 0. 85 
... ~- ,,-... ,- ---". ... I No-passing zone 5'% 

$,:·qIlHl"lt 1,'Il,;lth L, 1111 ......... -.~----.¥"./.! 
~11"\·! Il"II!li'!!"",' 

% Trucks and Buses, P1 19 % 

% Recreational vehicles, PR 21% 
Ana!ysis direction vol., Vd 19Oveh!h 

Access points! Illi 2 
Opposing direction voL, V 0 173veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, EH (Exhibit 20-9 or 20~17) 1.0 1.0 

Heavy~vehicle adjustment factor, fHV=1! (1+ PT(ET-1)+PR(ER-1)) 0.883 0.883 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 100 

Directional flow rale2, vi{pc/h) vj=V/(PHF"fHV * fG) 253 231 

Free-Flow Speed from Field Measurement Estimated Free~Flow Speed 

Base free-flow speed3, BFFSFM 65.0 mi/ll 
Field measured speed3, SFM milfl 

Adj. for lane width and shoulder width,3 fLs{Exh 20·5) 1.3 mil11 
Observed volume 3, V f veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0.5 milh 
Free-flow speed, FFSd FFS=SFM+0.00776(V I fHV ) nulll 

Free-flow speed, FFSd (FSS=8FFS-fLS-fA) 63.2 milf) 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.0 mil/) 

Average travel speed, ATS=FFS-0.OO776vp-fnp 57.4 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy·vehicle adjustment factor, fHv=lI (1+ PT(E T-1)+PR{EH-1)) 0.981 0.981 

Grade adjustment factor 1, fG (Exhibit 20-8 Of 20-14) 1.00 1.00 

Directional flow rate2, vj{pc/h)=V/{pHF'fHv" fG) 228 207 

b 
Base percent time~spent~following4, BPTSF(%)=100(1~eaVd ) 24.3 

Adj. for no~passing zone, fnp (Exhibit. 20-20) 21.8 

Percent time-spent-following, PTSF{%)=BPTSF+f np 35.7 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume 10 capacity ratio, v/c=V pI 1,700 0.15 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L
t
(V/PHF) 319 

Peak-hour vehicle-miles of travel, VMT 60{veh- mi)=V*L\ 1083 

Peak 15-min total travel time, TT 15(veh-h)=VMT 1dATS 5.6 

.t,.'.; .. '~. '.,: .. : .... ,." .. '.' ..•.... :,:, •...•. f·.· •• I .... le .•.. : ... I .. , .. I.,C .... : .•. ·,"';P ... P ',1".··.· .. .,· •. rn. .. i;s .•.... ,i".nI .. " ...... S.e.'. ,.t'i'.l .. gS .•.. I .. ~ ... §J:w ...... g£jr1 ... ·.!ii.·.<Si\.' .. M.· ... !,.~ ... ~:.t .. t t. i .. n.'. v.".", "' ...... , ... "' ... , .. n· .. m' ..•. 1.,."'·.,·.') .•.. '1.. .. "u.c.2 .. Jj."',' ....... '.v ... '.::'.':"".:".'.'.f.'., •... ' ..• , ... !.s., •••. ·.:.· •. ·.: .• ·.~· ... ;.~:.i\ ... ,', .•. (.,',\.:, .. '.',' .• : __ • i# ~'.t"""M,"", ., .. -."". - ,,.lliL '., ,.,.""""""~!""".;;",,J,\lij~ ,,, ... ..,. _. . ~.~~~ .... ,. 9~~,~;~!iIl'i·~;·*t~ 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information 

Analyst Stinger Highway { Direction of Travel US-89 
Agency or Comp8ny Fehr & Peers From/To Panguitch / SR-20 
Date Performed 911212007 Jurisdiction Garfield Gouty, UT 
Ana!ysis Time Period Weekday Average Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.- . ~ -!~ _,\",,". h_~ :., I'll 
... _ .. 

~ .. _ .. --. 

" ---.---.-~--. -,,--.----------- .---~- ... "-- '-,.- l1li l1li ~- .. _-- t dll, " lfltll " Class I highway Class II highway ==-c - - - ---
l1li l1li ...... L,ll)( ',dr!lh " /T\ Terr8in Level Rolling .. -_ ... - .. _----_ ...... _--. -- . _ ..... _ . ."-- -.-.~--.-- . 

:;110111,1'1 d Ilh " (' \ Grade Length mi Up/down 
..• -- -_. -- .•.. .. ..... - -- - -- ----- ---- .. " _ .. .- - --" f~- -----I Peak-hour factor, PHF 0.86 

~--.----.. --"~-.. -.----~~--.•. ._- \. ,/ No-passing zone 15% 
::;':'!:1111('!)1 1('Il~I(h l! In! ', .. ___ . __ ... __ r/ 

'])'",'.' 11"1111/'1 t,,:: 
0/0 Trucks 8nd Buses, PT 30% 

% Recreational vehicles, PH 12% 
Analysis direction vol., V d 139veh/h 

Access pOintsf Illi 3 

Opposing direction vol., V 0 145veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHv=lI (1+ PT(ET-1)+PR(ER-1)) 0.826 0.826 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate2, vj(pcfh) vj=V/(PHF'fHV * fG) 196 204 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 65,0 milh 
Field measured speed3, SFM mill) 

Adj. for I<lne width and shoulder width,3 fLS(Exh 20-5) 1.3 milh 
Observed volume 3, V f 

veh/h 
Adj. for access pOints3, fA (Exhibit 20-5) 0.8 milll 

Free-flow speed, FFSd FFS=SFM+O.00776(V I fHV ) mil/1 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.0 milh 

Adjustment for no-passing zones, fnp (Exhibit 20·19) 2.1 milll 
Average travel speed, ATS=FFS-0.00776Vp-fnp 57.8 milh 

Percent Time·Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger~car equivalents for trucks, ET{Exhibit20-10 Of 20-16) 1.1 1.1 

Passenger~car equivalents for RVs, ER (Exhibit 20~10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHv=11 (1+ PT(ET~1)+PR(ER-1)) 0.971 0.971 

Grade adjustment factor\ fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=Vi/(PHF"fHV * fG) 166 174 

b 
Base percent time-spent-following4, BPTSF(%)=100(1-eavd ) 18.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 31.6 

Percent time-spent-foUowing, PTSF(%)=BPTSF+f np 33.8 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) A 

Volume to capacity ratio, v/c=V / 1,700 0.12 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25L1(V/PHF) 380 

Peak-hour vehicle-miles of travel, VMT Go(veh- mi)=V*Lt 1307 

Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS 6.6 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 
Analyst Stinger Highway I Direction of Travel US-89 
Agency or Company Fellr & Peers From/To Panguitch / SR-20 
Date Performed 911212007 Jurisdiction Garfjeld Gouty, UT 
Analysis Time Period Weekend Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

-- -- --- --- - .-.. _. -- .- -- - -.• -

::';h',ll1ld,)1 -;,'i<'l\I) " --- - ------ .. _-- .. --.------ ... -.. -~~----- ---------_ .•.. _----_.- IiIiI Class I highway II1II Class II highway ---_ .. L~II)l' '/;id!h " --

(/J') II1II II1II ~ L,iIK' ':,;idth It Terrain Level Rolling ... --,-.. -•......• ---- - --- ------_._- --_.- ...... - .,---,--------

. __ :~1(~~I·i~I_~:'<'j.:_!(12_ " Grade Length mi Up/down 
,-. _. -- .- -- -- -- -- -- ._- -- .. - - "- -- -- -. 

Peak-hour factor, PHF 0_94 r- ~-~-,. -. No-passing zone 15% 
:Sq:llw:-nt kll<]lll. l.[ mi "".-.-~-----_/ 

~l""'! Il'\lllli'II!!": 
% Trucks and Buses, PT 40% 

% Recreational vehicles, PR 14% 

Analysis direction vol., V d 196veh/h 
Access points/ mi 3 

Opposing direction vol., V 0 146veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20·17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(Er 1)+PR(ER*1)) OJ81 OJ81 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20*13) 1_00 1_00 

Directional flow rate 2, vi(pc/h) vj=V/(PHF'fHV • fG) 267 199 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFS[",M 65.0 milh 
Field measured speed3, SFM mil/) 

Adj_ for lane width and shoulder width,3 fLS(Exh 20-5) 1-3 milh 
Observed volume 3, VI veh/h 

Adj. for access points3, fA (Exhibit 20-5) 0_8 milh 
Free-flow speed, FFSd FFS"SFM'000776(V I fHV ) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 63.0 milh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.1 mil/) 

Average travel speed, ATS=FFS-0.00776vp-fnp 57.3 milh 

Percent Time·Spent~Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1-1 1-1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 10 1.0 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(Er 1 )+PR{ER-1) ) 0.962 0_962 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1_00 

Directional flow rate 2, vj(pc/h)=V/(PHF'fHV * fG) 217 162 

b 
Base percent time-spent-following 4, BPTSF(%)=100(1-eavd ) 23_1 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 31-2 

Percent time-spent-fol1owlng, PTSF(%)=BPTSF+f np 41_0 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) B 

Volume to capacity ratio, v/c=Vpl 1,700 016 

Peak 15-mln veh-miles of travel, VMT 15 (veh- mi)=0.25L,{V/PHF) 490 

Peak-hour vehicle-miles of travel, VMT 60{veh- mi)=V*L, 1842 

Peak 15-mln total travel time, TT15(veh-h)=VMTdATS 8_6 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway / Direction of Travel SR-20 
Agency or Company Fellr & Peers FromlTo US-80! Ups/ooe 
Date Performed 911212007 Jurisdiction Iron Coullty, UT 
Analysis Time Period Weekday Average with Trucks Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal HoI/ow EIS 

Input Data 

.•. 

.~-
-

... h'lll]'I'1 '1Itii " - ---~ 
.. __ .... --- --- ._._-- .... ~.- .... - ........ _--_ . 

• Class I highway l1li Class II highway ......... _ .. I dllf Idth 
" - -~--

. . 

l1li l1li ~ L,IIII Idlh " /··E" Terrain Level Rolling 
,- .... -,._. .. --- -- - -- -_ .. . ... ---~ .. -.. -.,.-

________ 'il(l~lld, I 'l.!tIE " ~--1 Grade Length mi Up/down ..• -- ... .- -- _. -- -- -- .- .- .- -- .. 
Peak-hour factor, PHF 0. 85 

... .- . __ ._ . ..,. ......... _----+ 
\,., .... ___ ____ -r// No-passing zone 15% 

:::;,>!:Ulli .. I',1 lc,n';ltl'( II 1111 

'~l"'''' Ili'III)."lf'!'·: 
% Trucks and Buses, PT 32% 

% Recreational vehicles, PH 11% 
Analysis direction vol., V ci 111veh/h 

Access pOintsl mi 0 
Opposing direction vol., V 0 1211veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, flw=11 (1+ PT(ET-1)+PR(ER-1)) 0817 0.817 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate2, vi(pc/h) vi=VJ(PHF*fHV ' fG) 161 184 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 50.0 milfl 
Field measured speed3, SFM tn/Ill 

Adj. for lane width and shoulder width,3 fLs(Exh 20-5) 1.3 milll 
Observed volume3, Vf 

veh/h 
Adj. for access points3, fA (Exhibit 20-5) 0.0 m/Ill 

Free-flow speed, FFSd FFS=SFM+0.00776(V/ fHV ) milll 
Free-flow speed, FFSd (FSS=BFFS-fLs-fA) 48.7 milll 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.0 mi//j 
Average travel speed, ATS=FFS-0.00776vp-fnp 11.0 tm!ll 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, Er(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1 + P1(E T-1 )+PR(ER-1) ) 0.969 0,969 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vi(pc/h)=V/(PHF~fH/ fG) 138 155 

b 
Base percent Ume-spent-following4, BPTSF(%)=100(1-e3Vd ) 15.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 45.1 

Percent time-spent-fol!owlng, PTSF(%)=BPTSF+f np 36.8 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 0 

Volume to capacity ratio, v/c=V p/1, 700 0.10 

Peak 15-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt(V/PHF) 285 

Peak-hour vehicle-miles of travel, VMT Go{veh- mi)=V'L1 969 

Peak 15-min total traveltime, TT15(veh-h)=VMT15/ATS 6.5 

,. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stingel Highway I Direction of Travel SR-20 
Agency or Company Fehr & Peers From/To US-89! Upslope 
Date Performed 911212007 Jurisdiction fron County, UT 
Analysis Time Period Weekend Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

.. - -- ... ... _-
::';l1nlll;I"1 '.\'jdl.l, II 

•• _ •• 'M_ ... _ ••• _____ ... _- " ..•. . "' .. --.....• -~-. ,-.-,------------ -- ._-- filii Class I highway II1II Class II highway ----- 1..11)(> '.:,'ifill"1 II 
... -.. _- _.- .""_. .. --

~ 
- -'- II1II II1II ---_. ~ L~l!lr: '.';idlh Ii -, Terrain Level Rolling ---- .- ---- - ._. --_. __ •.. _- .. _-_ ... ------. /.-

\ ~~lluuld,'~1 ',\'j,Jth II {' Grade Length Ini Up/down -- _. _ .. - . _ ..... -- -- - .. -- _. ~ ... - -- -_. - _. ..... - ~ _ .. -- -
Peak-hour f<lctor, PHF 0.85 

\ ,/ . -~- .-.-~.----... -. No-passing 20ne 15% 
::;':'!H11I1"I1 1('I1\ltl"l. LI mi \., ./ 

.. _", ---- % Trucks and Buses, PT 33% 
'.~1"'-'1 Il(,lllli'II!);': 

% Recreational vehicles, PR 11% 
Analysis direction vol., V d 175veh/h 

Access points/ mi 0 
Opposing direction vol., V 0 128veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.7 1.7 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1 + PT(Er 1 )+PR(ER-1) ) 0.812 0.812 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 1.00 1.00 

Directional flow rate2, vi{pcfh) vi=V/(PHF*fHV ' fG) 253 185 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
50,0 milh 

Field measured speed3, SFM milll 
Adj. for lane width and shoulder width,3 fLS{Exh 20-S) 1.3 milll 

Observed volume 3, V f vehfh 
Adj. for access points3, fA (Exhibit 20-S) 0.0 mill1 

Free-flow speed, FFSd FFS=SFM+0.00776{V/ fHV ) milll 
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 48.7 milh 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.0 milh 
Average travel speed, ATS=FFS-0.00776vp.fnp 43.3 milll 

Percent Time-Spent-FolJowing 

Analysis Direction (d) Opposing Direction (a) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.1 1.1 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0 

Heavy-vehicle adjustment factor, fHV=1/ (1 + PT(E T-1 )+PR(ER-1) ) 0.968 0.968 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate 2, vi(pc/h)=V/(PHF*fHV ~ fG) 213 156 

b 
Base percent lime-spent-foUowing4, BPTSF(%)=100(1.e ilVd ) 22.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 48.8 

Percent time-spent-following, PTSF(,%)=BPTSF+f np 50.9 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 0 

Volume to capacity ratio, v/c=V / 1,700 0.15 

Peak is-min veh-miles of travel, VMT 15 (veh- m1)=0.25L t(VfPHF) 437 

Peak~hour vehicle-miles of travel, VMT 60(veh* mi)=V*Lt 1488 

Peak 1S-min total travel time, TT 15(veh-h)=VMT 15fATS 10.1 
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2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

Genera/Information Site Information 

Analyst Stinger Highway of Travel SR-20 
Agency or Company Fehr & Peers Fromffo Upslope I Summit 
Dale Performed 911212007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday Average Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EfS 

Input Data 

F' Class I highway f0 Class II highway 

--- Opposing direction ....---- ___ AI2.alys~ direction ----+ 

\ / EB L" Lpl ldo ld 

.l) ~ho .... tlalh AHMI 

Total1cngth of analysis segment, Ll (mi) 2.3 

Length of two-lane highway upstream of the passing lane, Lu (lIIi) OJ) 

Length of passing lane including tapers, Lpl (lIIi) 2.2 

Average travel speed, ATS!.I (from Directional Two-Lane Highway Segment 32.11 
Worksheet) 

Percent tjmc-spcnt~rollowing, PTSf d (from Directional Two-Lane i-iighwuy 
26.5 

Segment Worksheet) 

Level of serviee l, LOS<l (from Directional Two-Lane Highway Segment A 
Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

lane for average travel speed, Lde (mi) (Exhibit 20~23) 
IJO 

Length of two-lane highway downstream of effective length of the passing 

lane for avg travel speed, Ld (mi) Ld=LC(Lu +Lpj+ Lde) 
-1.60 

Adj. factor for the effect of passing lane on average speed, fpI (Exhibit 20- /./1 
24) 

Average travel speed including passing lane2, ATS pl = (ATS/ Lt ) I 
35.5 

(L, +L,+(L,if,,)+ (2L,,1(1 +f,,)) ) 

Percent Time-Spent-Following 

Downstream length of two-lane highway within effective length of passing 

lane for percent time-spent-following, Lde ( mi)(Exhibit 20-23) 
!3.{)() 

Length of two-lane highway downstream of effective length of the passing 

lane for percenHime-foUowing, -12.90 

Ld ( mi)=L(Lu + Lpj+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-following, 

fpl(Exhibit 20-24) 
f). 58 

Percent time-spent-foHowing including passing lane3, PTSF pj(%) 
15.4 

PTSF pl= PTSF d[ L u +Ld+fpILpl+{(1+fpI)/2)Ldel/Lt 

file:IIC:\Documents and Settings\LJacobs\Local Settings\Temp\s2k36.tmp 9/14/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE 
WORKSHEET 

Genera/Information 

Analyst Stinger 
Agency or Company Fehr & Peers 
Date Performed 911212007 
Analysis Time Period Weekend 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

r:: Class I highway P Class II highway 

Opposing direction 

f--------->-----.-____ Ar~~lysi~ d"ir...:c.:..ct...:io.:..I1 __ -,-____ -1 

\ I 

Total length of antilysis segment, 1.1 (mi) 

Length of two -lane highway upstream orlhe passing lane, Lu (mi) 

Length of passing lane including tapers, LPI (/IIi) 

Average travel speed, ATSd (from Directional Two-Lane Highway Segment 

Worksheet) 

Percent timc-spcnt-following, PTSFd (from Directional Two-Lane Highway 

Segment Worksheet) 

Level ofserviee l, LOSd (fi'om Directional Two-Lane Highway Segment 

Worksheet) 

Average Travel Speed 

Downstream length of two-lane highway within effective length of passing 

lane for average travel speed, Lde ( mil (Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for avg travel speed, Ld ( mil Ld=LC(Lu +Lpl+ Lde) 

Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20-

24) 

Average travel speed including passing lane2, ATSpl = (ATS/ Lj ) I 

(L, +Ld+(Lpifp,)+ (2Ldel(1+fp')) ) 

Percent Time~SpentwFollowing 

Downstream length of two-lane highway within effective length of passing 

lane for percent time-spent-foUowing, Lde ( mi)(Exhibit 20-23) 

Length of two-lane highway downstream of effective length of the passing 

lane for percent-lime-following, 

Ld ( mi)=LC(Lu + Lpl+ Lde) 

Adj. factor for the effect of passing lane on percent time-spent-following, 

fpl(Exhibit 20-24) 

Percent time-spent-following including passing lane3, PTSF PI(%) 

PTSF pl= PTSF d[ L u +Ld+fpILpl+«1+fp)12)Ldel/Lt 

Site Information 

Highway of Travel 
FromlTo 
Jurisdiction 
Analysis Year 

file:IIC:\Documents and Settings\LJacobs\Local Settings\Temp\s2k3D.tmp 

SR-20 
Upslope / Summit 
fron County, UT 
2020+ Trucks 

2.3 

0.0 

2.0 

29.1 

33.9 

A 

1.70 

-lAO 

1.11 

32.2 

11.36 

-11.06 

0.58 

19.7 

9/14/2007 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Slinger Highway I Direction of Travel SR-20 
Agency or Company Fellr & Peers From/To Summit I Downslope 
Date Performed 911212007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday Average Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

... - 1-.. --.-:;;II"II!<.I.;I '/j;ltll II 
----_._._ ... _______________________ •• '_"H' "_,, ...... 

-~---- III Class I highway III Class II highway ----_ .. L :,1)(' '/.idlll II -- -_. ._ . .. u.,,_. . . .. _. __ .. 
III III --_ ...... LuDf' ,,:;idll"! II '/r--\ Terrain l.evel Rolling 

-, '" _. -:;-I-;-~;~I-I::i~-~-~,-(.~i(i"1 
" !,--.~ Grade Length 1.30 1111 Up/down 7.1 - ..• '-. -- -- _ .. ... --- _ ...... - -._ .. _-_' __ ' __ '_- .... _.- .~. -- ._- _ . 

Peak-hour factor, PHF 0. 85 
.. --.------------------.---~.-------

\ .. , .. -.. _-- ---.. ~/'/ No-passing zone 100% 
::;':·!.,lIIIU·,1 1"'11-:1111. II Illl 

% Trucks and Buses, P1 33% 
'·ill,,'III')llhl'JI",": 

% Recreational vehicles, P1'<. 14<10 
Analysis direction vol., V(J 111veh/h 

Access pointsl mi 1 
Opposing direction vol., V 0 128veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 12.9 12,9 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.6 1.6 

Heavy-vehicle adjustment factor, fHV :::11 (1+ PT(ET-1}+PR(ER-1)) 0.200 0.200 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 0.91 1.00 

Directional flow rate2, vj(pcfh) vj=V/(PHF'"fHV ~ fG) 739 755 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 
60.0 milh 

Field measured speed3, SFM milh 
Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 milh 

Observed volume 3, Vf 
vehfh 

Adj. for access pOints3, fA (Exhibit 20-5) 0.3 milh 
Free-flow speed, FFSd FFS:::SFM+0.00776(V r fHV ) milfJ 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 milh 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1,5 milh 

Average travel speed, ATS=FFS-0.00776vp-fnp 45.3 milh 

Percent Time-Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 2.8 2.6 

Passenger-car equivalents for RVs, EH (Exhibit 20-10 or 20-16) 1.0 1.0. 

Heavy-vehicle adjustment factor, fHV=11 (1+ PT(E T-1)+PR(ER-1)) 0.627 0.627 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00 

Directional flow rate2, vj(pc/h)=V/(PHF*fHV * fG} 214 240 

b 
Base percent time-spent-foHowing4, BPTSF(%)=100(1-eavd ) 23.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 55.8 

Percent time-spent-following, PTSF(%)=BPTSF+f np 50.3 

Level of Service and OIlier Performance Measures 

Level of service, lOS (Exhibit 20-3 or 20 e 4) C 

Volume to capacity ratio, v/c=V p/1JOO 0.43 

Peak 15-min veh-miles of travel, VMT lS (veh- mi)=0.25Lt(V/PHF) 11 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi}=V*Lt 148 

Peak 15-min total travel time, TT 15(vell-h)=VMT 15/ATS 1.0 

f"hl,2lc20 ""M"":;,.;" ·.,;41. i.-.',.'.,J:.'.i. ,'7. :,.,,, ... ,., '., \Y;fft~ .. '.J-'\'"'" "'·.'i , 

., ."C· >,.',,, \}.~:,;\":;:;~ 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stinger Highway I Direction of Travel SR-20 
Agency or Company Fehr & Peers From/To Summit I Downslope 
Date Performed 911212007 Jurisdiction {ron County, UT 
Analysis Time Period Weekend Analysis Yem 2020+ Trucks 

Project Description: 06-721 Coaf Hollow EIS 

Inpot Data 

...... '." .... - .-~ - . - .... _. - '.- -- - ........ ._- -

1---
ShO.1llkl.:!I';,:i"H!, " - - ----.•. ----~. . .. ,,-.~-.---- --- -- .. ~"'" .. --- III Class I highway III Class II highway ~ ._ ... L~IIK ';;illr)'1 II ----- . ---- ....... _.- -- III III .. -~ Lmw 1;;jdlll " /=r-' 

Terrain Level Rolling 
~ .. -.. -.--------- .. _._ .. __ ...• ____ ._"n _____ , 

------~----- (' \ ShOllld'~1 "sid!!'! " Grade Length 1.30 m; Up/down 7.1 ------ -- -- _. .... _.- - . - - ._ .. - -_. _ . -- -- .. _ .. - ~ - - - r--- -----j Peak-hour factor, PHF 0.85 
-- . __ .- ... _----._ . 

'\.... ___ .,/l 
No-passing zone 100% 

::~':-\,:Illlcnt k'IlSlth. Lj Illi 
"Ill,",' tlM1]li'lr,,;·,' 

% Trucks and Buses, PT 32% 

% Recreational vehicles, PR 14% 
Analysis direction vol., Vd 175veh/h 

Access points/ mi 1 

Opposing direction vol., V 0 128veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 12.9 12.9 

Passenger*car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.6 1.6 

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1)) 0.20.4 0..20.4 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20~13) 0..91 1.0.0. 

Directional flow rate2, vi(pc/h) vi=V/{PHF~fHV * fG) 1107 737 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-now speed3, BFFSFM 60.0 mil/) 
Field measured speed3, SFM mil/1 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 1.3 mil/1 
Observed volume3, VI veh/h 

Adj. for access pOints3, fA (Exhibit 20-5) 0.3 milh 
Free-flow speed, FFSd FFS=Sn.1+0.00776{V/ fHV ) mil/1 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 58.5 millJ 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.6 milh 

Average travel speed, ATS=FFS-O.OO776vp-fnp 42.6 milh 

Percent Time~Spent-Following 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks, ET{Exhibit 20-10 or 20~16) 2.8 2.8 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0. 1.0. 

Heavy-vehicle adjustment factor, fHv=11 (1+ PT(ET-i)+PR(ER-1)) 0.635 0.635 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00. 1.0.0 

Directional flow rate 2, vj(pc/h)=V/(PHF*fHv" fG) 324 237 

b 
Base percent time-spenHollowing4, BPTSF(%)=i00(1-eavd ) 33.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 56.0 

Percent time-spent-foUowing, PTSF(%)=BPTSF+f l1p 65.8 

Level of Service and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20-4) 0 

Volume to capacity ratio, v/c=Vp/i,700 0.65 

Peak is-min veh-miles of travel, VMT 15 (veh- mi)=0.25Lt(V/PHF) 67 

Peak-hour vehicle-miles of travel, VMT 60(veh- mi)=V*Lt 227 

Peak is-min total travel time, TT 15(veh-h)=VMT 15/ATS 1.6 

tilf:,;IIC:\D.O.~U1nel1tsatidSetting,'l\jJ$t.ingeA~J,..Cl.r.>abS,ettil1gS\TClUp\S2kDErtIDp",,, 
.~ 



Directional Page I of2 

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information Site Information 

Analyst Stingcl Highway f Direction of Travel SR-20 
Agency or Company Fehr & PC"'C{S From/To Downslopc / /-15 
Dale Performed 712412007 Jurisdiction Iron County, UT 
Analysis Time Period Weekday average Analysis Year 2020+ Trucks 

Project Description: 06-721 Coal Hollow EIS 

Input Data 

_. -" .-. -- , ... -- . 
~:;lpllI!·'I-'·1 :,'idtll " - - ------ - ._.- ~ ... ----.- - -- _._"" -------~------- ~ ...... -.... --- II1II Class I highw8y IiII Class II highway ~.- L;lIw '.';i.-irh " c - -- ---

• L "I n idlh " /1- Terrain IiII Level IiII Rolling . _--_ .. " - -- - ----------_. . - - ............. -.-, . - .. ---- ------- /( '\ h"ui I· I ':.'i·JI.h " Grade Length 100 mi Up/down 3.4 
... -- -. ._. .- -_. . - .. - -- ._ . -- - .- ... . _- -- -- ._. _ .. _ . .- - .- _. r--- --j Peak-hour factor, PHF 0.85 
~-- -,------- ----_._--_._------_ .. _---. 

\ .... ~'----.. _ ... // 
No-passing zone 70% 

$':'PIIIU',1 !C'I!<]t!, LI Illi 
% Trucks and Buses. p'] 33% 

:'h",'.' tj'illtl.!'II'''·,' 

% I~ecreational vehicles, PR 14% 
Analysis direction vol., V d 114veh/h 

Access points/ Ill; 1 

Opposing direction vol., V 0 128veh/h 

Average Travel Speed 

Analysis Direction (d) Opposing Direction (0) 

Passenger-car equivalents for trucks. ET (Exhibit 20-9 or 20-15) 9.1 91 

Passenger-car equivalents for RVs. ER (Exhibit 20-9 or 20-17) 1.5 1.5 

Heavy-vehicle adjustment factor, fHV=11 (1 + PT(Er 1 )+PR{ER-1) } 0,267 0267 

Grade adjustment factor 1, fG {Exhibit 20-7 or 20-13} 0.94 1.00 

Directional flow rate 2, vi{pc/h) vi=V/{PHF'fHV ' fG) 534 564 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Base free-flow speed3, BFFSFM 60.0 milh 
Field measured speed3, SFM milh 

Adj. for lane width and shoulder width.3 fLS(Exh 20-5} 1.3 milh 
Observed volume 3, V f vehfh 

Adj. for access points3, fA (Exhibit 20-5) 0.3 milh 
Free-flow speed, FFScl FFS=SFM+0.00776(V/ fHV ) milh 

Free-flow speed, FFSd (FSS=BFFS-fLS·fA) 58.5 milll 
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.9 milh 

Average travel speed. ATS=FFS-0.00776vp-fnp 48.0 milh 

Percent Time·Spent~Fo/lowing 

Analysis Direction (d) Opposing Direction (0) 

Passenger·car equivalents for trucks, ET(Exllibit 20-10 or 20·16} 1.5 1.5 

Passenger-car equivalents for RVs, ER {Exhibit 20·10 or 20-16} 10 1.0 

Heavy~vehicle adjustment factor. fHV=11 (1+ PT(Er 1)+PR(ER-1)) 0.858 0.858 

Grade adjustment factor1. fG (Exhibit 20~8 or 20-14) 100 1.00 

Directional flow rate2, vj(pc/h)=V/{PHF\-!V' fG) 156 175 

b 
Base percent time-spent-following4, BPTSF(%)= 1 00(1-e 8Vd ) 17.4 

Adj. for no-passing zone. fnp (Exhibit. 20-20) 53.4 

Percent time·spent-following. PTSF(%)=BPTSF+f np 42.5 

Level of SelVice and Other Performance Measures 

Level of service, LOS (Exhibit 20-3 or 20·4) C 

Volume to capacity ratio, v/c=V p/1 ,700 0.31 

Peak 15-min veh-miles of travel, VMT15 (vell- mi)=0.25L
t
(V/PHF) 262 

Peak~hour vehicle-miles of travel, VMT 60(veh- mi)=V*Lt 889 

Peak 15·min tolal travel time, TT 1s(veh-h)=VMT lsfATS 5.5 

~i,,;;"';;;;;.;;;t~-j;'iilij!{,7,@t~t)kiclilmetl~4n&;;S@j;t4flgs"pstingtlf~.r;,\;)~elti.ifgs"T~~ts¥:k·~4j,m~iii;ii'.ii~~;;;~.fu;~i;Sir;I~~Q~'S:'·ir;);i;'tii<;;;;;;hl 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
Genera/Information 

Analyst 
Agency or Company 
Date Performed 

Stinger 
Fellr & Peers 
911212007 

Analysis Time Period Weekend 

Project Description' 06-721 Coal Hollow EfS 

Input Data 

Analysis direction voL, V d 

Opposing direction vol., V 0 

A verage Travel Speed 

167veh/h 

128veh/h 

Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 

Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 

Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 

Directional flow rate 2, vi(pc/h) vi=V/(PHF'fHV ' fG) 

Free-Flow Speed from Field Measurement 

Field measured speed3, SFM 

Observed volume 3, V f 

Free-flow speed, FFSd FFS=Sr:M+0.00776(V/ fHV ) 

Adjustment for no-passing zones, fnp (Exhibit 20-19) 

Percent Time-Spent-Following 

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 

Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 

Directional flow rate2, vi(pc/h)=V/(PHF'fHV * fG) 

b 
Base percent time-spent-foliowing4 , BPTSF(%)=100(1-eavd ) 

Adj. for no-passing zone, fnp (Exhibit. 20-20) 

Percent time-spent-following, PTSF(%)=BPTSF+f lOp 

Level of Service and Other Performance Measures 

level of service, lOS (Exhibit 20-3 or 20-4) 

Volume to capacity ratio, v/c=V p/1 ,700 

Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25L\{V/PHF) 

Peak-hour vehicle-miles of travel. VMT Go(veh- mi)=V' Lt 

Peak 15-min total traveltime, TT 15(veh-h)=VMT 15fATS 

tnilh 

veh/h 

milh 

1.9 milh 

Site Information 

Highway / Direction of Travel 
From/To 

SR-20 
Downslope / /-15 
Iron County. UT 
2020+ Trucks 

Jurisdiction 
Analysis Year 

III Class I highway 

Terrain II Level 

III Class II highway 

II [-\01Iin9 

Grade Length 1.00 mi 
Peak-hour factor, PHF 
No-passing zone 

Up/down 3.1 
0.85 
70%> 

Oft, Trucks and Buses, PT 32 % 

% Recreational vehicles, P R 

Access points! mi 

14% 

1 

Analysis Direction (d) Opposing Direction (0) 

9 1 91 

1.5 1.5 

0.273 0.273 

0.95 1.00 

757 551 

Estimated Free-Flow Speed 

Base free-flow speed 3, BFFSr:M 

Adj. for lane width and shoulder width,3 fLS(Exh 20-5) 

Adj. for access points3, fA (Exhibit 20-5) 

Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 

Average travel speed, ATS=FFS-0.00776v
p
-fnp 

60.0 Inilh 

1.3 milh 

0.3 Im/Il 

58.5 milh 

16.1 milh 

Analysis Direction (d) Opposing Direction (0) 

1.5 1.5 

1.0 1.0 

0.862 0.862 

1.00 1.00 

228 175 

24.1 

57.5 

566 

c 
0.45 

383 

1303 

8.3 



Two-Way Stop Control 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Stinger Intersection 
Agency/Co. Fehr & Peers Jurisdiction 
Date Performed 9111120.0.7 Analysis Year 
Analysis Time Period 8.0.0. - 9.0.0. 

Project Description 0.6-721 Coal Hollow EIS 
East/West Street: SR-12 INorth/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0..25 

Vehicle Volumes and Adjustments 
Major Street Norlhbound 
Movement 1 2 3 4 

L T R L 
Volume (veh/h) 48 31 56 
Peak-Hour Factor, PHF 1.0.0. 0..85 0..85 0..85 
Hourly Flow Rate, HFR 

0. 56 36 65 (veh/h) 
Percent Heavy Vehicles a -- -- 25 
Median Type Undivided 
RT Channelized 1 
Lanes 0. 1 1 1 
Configuration T R L 
Upstream Signal a 
Minor Street Eastbound 
Movement 7 8 9 10 

L T R L 
Volume (veh/h) 48 
Peak-Hour Factor, PHF 1.00. 1.0.0. 1.0.0. 0.85 
Hourly Flow Rate, HFR a a 0. 56 (veh/h) 
Percent Heavy Vehicles a 0. 0. 21 
Percent Grade (%) a 
Flared Approach N 

Storage a 
RT Channelized 0. 
Lanes 0. a 0. 1 
Configuration L 

Delay, Queue Length, and Levet of Service 

IApproach Northbound Southbound Westbound 

Movement 1 4 7 8 9 

Lane Configuration L L R 
v (veh/h) 65 56 47 
C (m) (veh/h) 1414 681 988 
'vIc 0.0.5 00.8 0..0.5 

95% queue length 0..14 0..27 0..15 

Control Delay (s/veh) 7.7 10..8 8.8 
LOS A B A 

Approach Delay (s/veh) -- -- 9.9 
I\pproach LOS -- -- A 

Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 

"\H3GA'{ '7.·L 

WS A-

Page I of I 

-
US-89 I SR-12 
Panqultch, UT 
20.20.+ Trucks 

Southbound 
5 6 
T R 

41 
0..85 1.0.0. 

48 a 
-- --

a 
1 0. 
T 
a 

Westbound 
11 12 
T R 

40. 
1.0.0. 0.85 

0. 47 

a 10. 

0. 

N 

0. 

1 
0. 1 

R 

Eastbound 

10 11 12 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
II\nalyst Slinger Intersection US-89 I SR-12 
Aqency/Co. Fehr & Peers Jurisdiction Panguitch, UT 
Date Performed 911112007 Analysis Year 2020+ Trucks 
Analysis Time Period 16:00 - 17:00 -
Project Description 06-721 Co a/ Hollow E/S 
East/West Street: SR-12 INortl1/Soutl1 Street: US-89 
Intersection Orientation: North-South IStudy Period (I1rs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Nortl1bound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (vel1/l1) 101 82 44 61 
Peak-Hour Factor, PHF 1.00 0.89 0.89 0.89 0.89 1.00 
Hourly Flow Rate, HFR 

0 113 92 49 68 0 
vel1/11 ) 

Percent Heavy Vehicles 0 -- -- 25 -- --

Median Type Undivided 

RT Channelized 1 0 

Lanes 0 1 1 1 1 0 
Configuration T R L T 

Upstream Siqnal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 

Volume (veh/h) 78 78 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.89 1.00 0.89 

Hourly Flow Rate, HFR 
0 0 0 87 0 87 

(veh/h) 
Percent Heavy Vehicles 0 0 0 13 0 4 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 1 

Lanes 0 0 0 1 0 1 

Configuration L R 

Delay, Queue Length, and Level of Service 

f'\pproach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L L R 

v (veh/h) 49 87 87 

C (m) (veh/h) 1345 663 934 

vic 0.04 0.13 0.09 

95% queue length 0.11 0.45 0.31 

Control Delay (s/veh) 7.8 11,2 9.2 

LOS A B A 

Approach Delay (s/veh) -- -- 10.2 

Approach LOS -- -- B 

Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 Generated: 8/11/2007 5:50 PM 



Two-Way Stop Control Page I of I 

TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
---

Analyst Stinger Intersection US-891 SR-14 
AgencylCo. Fehr & Peers Jurisdiction Panquitch. UT 
Date Performed 9111120.0.7 ""nalysis Year 20.20.+ Trucks 
Analysis Time Period 8:0.0. - 9:0.0. ._. - -
Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-14 INortll/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 33 69 1 3 74 17 
Peak-Hour Factor, PHF 0..85 0..85 0..85 0.85 0.85 0.85 
Hourly Flow Rate, HFR 38 81 1 3 87 19 
(veh/h) 
Percent Heavy Vehicles a -- -- a -- --

Median Type Undivided 
RT Channelized a a 
Lanes 1 1 a a 2 a 
Configuration L TR LT TR 
Upstream Signal a a 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 
Volume (veh/h) 19 4 20. a 1 4 
Peak-Hour Factor, PHF 0..85 0.85 0..85 0..85 0..85 0..85 
Hourly Flow Rate, HFR 

22 4 23 a 1 4 (veh/h) 
Percent Heavy Vehicles 6 a 5 a a a 
Percent Grade (%) a a 
Flared Approach N N 

Storage a a 
RT Channelized a a 
Lanes a 1 a a 1 a 
Configuration LTR LTR 

Delay, Queue Length, and Level of Service 

fApproach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L LT LTR LTR 

v (veh/h) 38 3 5 49 
C (m) (veh/h) 1498 1528 871 768 
vic 0..0.3 0..00 0..0.1 0..0.6 

95% queue length 0.0.8 0..0.1 0..0.2 0..20. 

Control Delay (s/veh) 7.5 7.4 9.2 10..0. 

LOS A A A B 

Approach Delay (s/veh) -- -- 9.2 10..0. 

Approach LOS -- -- A B 

Copyright@ 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 Generated: 9/1l/20D7 5:54 PM 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
/Analyst Stinger Intersection US-89 1 SR-14 
VlQency/Co. Fehr & Peers Jurisdiction Panquitch, UT 
Date Performed 911112007 /Analysis Year 2020+ Trucks 
Analysis Time Period 16:00 - 17:00 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-14 Norll,/South Street: US-89 
Intersection Orientation: North-South IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 33 161 0 5 112 26 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 

36 176 0 5 123 28 
(veh/h) 
Percent Heavy Vehicles 3 -- -- 50 -- --

Median Type Undivided 

RT Channelized 0 0 
Lanes 1 1 0 0 2 0 
Configuration L TR LT TR 
Upstream Siqnal 0 0 

Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12 

L T R L T R 

lVolume (veh/h) 25 1 29 0 0 0 
Peak-Hour Factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 
Hourly Flow Rate, HFR 

27 1 31 0 0 0 (veh/h) 
Percent Heavy Vehicles 9 0 7 0 0 0 
Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 

RT Channelized 0 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 

Delav, Queue Length, and Level of Service 

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L LT LTR LTR 

v (veh/h) 36 5 0 59 

C (m) (veh/h) 1420 1109 675 

vic 0.03 0.00 0.09 

95% queue length 0.08 0.01 0.29 

Control Delay (s/veh) 7.6 8.3 10.8 

LOS A A B 

Approach Delay (s/veh) -- -- 10.8 

f'\pproach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
--

Analvst Stinger Intersection US-89 1 SR-20 
Aqency/Co. Fehr & Peers Jurisdiction Panquitch. UT 
Date Performed 911112007 V'lnalysis Year 2020+ Trucks 
V'lnalysis Time Period 8:00 - 9:00 

Proiect Description 06-721 Coal Hollow EIS 
East/West Street: SR-20 INorth/South Street: US-89 
Intersection Orientation: East-West IStudy Period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
1V0lume (veh/h) 11 49 
Peak-Hour Factor, PHF 0.84 1.00 0.84 1.00 1.00 100 
Hourly Flow Rate, HFR 

13 0 58 a a 0 veh/h) 

Percent Heavy Vehicles 18 -- -- 0 -- --

Median Type Undivided 

RT Channelized 0 0 
Lanes 1 a 1 0 0 0 
Configuration L R 
Upstream Siqnal 0 0 

Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 

Volume (veh/h) 54 35 19 9 
Peak-Hour Factor, PHF 0.84 0.84 1.00 1.00 0.84 0.84 
Hourly Flow Rate, HFR 

64 41 a a 22 10 veh/h) 
Percent Heavy Vehicles 32 23 a 0 24 50 

Percent Grade (%) 0 0 

Flared Approach N N 

Storage 0 0 
RT Channelized 0 0 
Lanes 1 1 0 0 1 1 
Configuration L T T R 

Delay, Queue Length, and Level of Service 

f'\pproach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L T T R 

v (veh/h) 13 64 41 22 10 

C (m) (veh/h) 1524 857 821 759 960 

vic 0.01 0.07 0.05 0.03 0.01 

95% queue length 0.03 0.24 0.16 0.09 0.03 
Control Delay (s/veh) 7.4 9.5 9.6 9.9 8.8 

LOS A A A A A 

f'\pproach Delay (s/veh) -- -- 9.6 9.5 

f'\pproach LOS -- -- A A 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst Stinger Intersection US-891 SR-20 
Aqency/Co. Fehr & Peers Jurisdiction PanGuitch. UT 
Date Performed 911112007 Vlnalysis Year 2020+ Trucks 
Analysis Time Period 16.00 - 17:00 - . 

Project Description 06-721 Coal Hollow EIS 
East/West Street: SR-20 INorth/South Street: US-89 
Intersection Orientation: East-West iStudy Period (hI's): 0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6 

L T R L T R 
Volume (veh/h) 32 79 
Peak-Hour Factor, PHF 0.95 1.00 0.95 100 1.00 100 
Hourly Flow Rate, HFR 33 0 83 0 0 0 
(veh/h) 
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type Undivided 

RT Channelized 0 0 
Lanes 1 0 1 0 0 0 
Configuration L R 
Upstream Siqnal 0 0 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12 

L T R L T R 

Volume (veh/h) 104 44 45 13 
Peak-Hour Factor, PHF 0.95 0.95 1.00 1.00 0.95 0.95 
Hourly Flow Rate, HFR 

109 46 0 0 47 13 
(veh/h) 
Percent Heavy Vehicles 20 13 0 0 16 0 
Percent Grade (%) 0 0 
Flared Approach N N 

Storage 0 0 
RT Channelized 0 0 
Lanes 1 1 0 0 1 1 
Configuration L T T R 

Delay, Queue Lenqth, and Level of Service 

IApproach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12 
Lane Configuration L L T T R 

v (veh/h) 33 109 46 47 13 
C (m) (veh/h) 1636 780 788 704 1091 

vic 0.02 0.14 0.06 0.07 0.01 

95% queue length 0.06 0.48 0.19 0.21 0.04 

Control Delay (s/veh) 7.2 10.4 9.9 10.5 8.3 
LOS A B A B A 

fA,pproach Delay (s!veh) -- -- 10.2 10.0 

Approach LOS -- -- B B 
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ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nalyst Slinqer Intersection US"89! Main Street 

!Aqency/Co. Fellr & Peers Jurisdiction Pan uitell, UT 

Dale Performed 9111/2007 naly~is Year 2020+ Trucks 

[Analysis Time Period 8:00,9:00 

Pro"eellD 06-721 Coal HoI/ow EfS 

IEasvWest Street US-8'1 I Cen/or Street INortl)/SOUlh Street SR-113! US-89 

Volume Adjustments and Site Characteristics 
Approach Eastbound Westbound 
Movement L T R L T f{ 

ciume (vell/Il) 7 26 4 23 16 90 
% Thrus Left l.ane 

Approach Northbound Southbound 
Movement L T R L T R 

orume (veh/Il) 5 42 48 91 26 11 
% Thrus Left Lane 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.88 0.88 0.88 1.00 0.88 0.88 0.88 0.88 
Flow Rate (veh/l)) 36 4 44 90 52 54 103 41 
% Heavy Vehicles 0 0 6 22 5 0 26 0 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

Saturation Headwav Adiustment Worksheet 
Prop. Left-Turns 0.2 00 0.6 0.0 0.1 0.0 1.0 0.0 
Prop. Right-Turns 0.0 1.0 00 1.0 0.0 1.0 0.0 0.3 
Prop. Heavy Vehicle 00 0.0 0.1 0.2 0.0 0.0 0.3 0.0 
L T-adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

hRT-adj -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj. computed 0.1 -0.7 0.4 -0.3 0.1 -0.7 0.9 -0.2 

IDeparture Headway and ServIce TIme 
hd, initial value (5) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.03 000 0.04 0.08 0.05 0.05 0.09 0.04 
hd, final value (5) 5.37 4.57 5.58 4.85 5.22 4.39 5.97 4.83 
x, final value 0.05 0.01 0.07 0.12 0.08 0.07 0.17 0.05 
Move-up time, m (5) 2.3 2.3 2.3 2.3 
Service Time, Is (s) 3.1 2.3 3.3 2.6 2.9 2.1 3.7 2.5 

ICapaclty and Level of ServIce 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Capacity (veh/h) 286 254 294 340 302 304 353 291 
Delay (s/veh) 8.37 7.30 8.68 8.22 8.34 7.40 9.90 7.81 
LOS A A A A A A A A 
Approach: Delay (s/veh) 8.27 8.37 7.86 9.30 

LOS A A A A 
Intersection Delay (s/veh) 8.55 
Intersection LOS A 
Copyright © 2005 University of Florida, All Rights Reserved HCS+ I M Version 5.21 Generated: 9/11/2007 4:15 PM 
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ALL-WAY STOP CONTROL ANALYSIS 
General Information Site Information 

nallsl Still(f}r Intersection US-89 / Main Street 

IAqencyrco. Fel),. & Peers Jurisdiction PanQuitch. UT 

Dale Performed 9111/2007 naiysis Yem 2020+ Trucks 

~~s Time Period 16:15 - 17:15 

Project 10 06 721 COOl! Hollow EIS 

IEaSlfWest Street" us 891 Cenler Street -INolth/South Street" SF? 1131 US 89 

Volume Adjustments and Site Characteristics 
Approach Eastbound Westbound 

Movement 1 T H L T R 

Volume (veh/h) 20 44 11 52 46 178 
%Thrus Lefll.ane 

Approacll Northbound Southbound 

Movement L T R L T R 

Volume (veh/h) 9 59 25 140 45 32 
% Thrus Left Lane 

Eastbound Westbound Northbound Soutl1bound 

L1 L2 L1 L2 L1 L2 L1 L2 

Configuration LT R LT R LT R L TR 
PHF 0.85 0.85 0.85 1.00 0.85 0.85 0.85 0.85 
Flow Rate (veh/h) 74 12 115 178 79 29 164 89 
% Heavy Vehicles 4 7 6 18 5 6 18 4 
No. Lanes 2 2 2 2 
Geometry Group 5 5 5 5 
Duration, T 0.25 

ISaturatlon Headway Adjustment Worksheet 
Prop. Left-Turns 0.3 00 0.5 0.0 0.1 0.0 1.0 0.0 
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.4 
Prop. Heavy Vehicle 0.0 0.1 0.1 0.2 0.0 0.1 0.2 00 
hLT-adj 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
hRT-adj -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj, computed 0.2 -0.6 0.4 -0.4 0.1 -0.6 0.8 -0.2 

IDeparture Headway and ServIce TIme 
hd, initial value (5) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.07 0.01 0.10 0.16 0.07 0.03 0.15 0.08 
hd, final value (s) 6.09 5.29 5.99 5.23 5.98 5.23 6.44 5.41 
x, final value 0.13 0.02 0.19 0.26 0.13 0.04 0.29 0.13 
Move-up time, m (s) 2.3 2.3 2.3 2.3 
Service Time, Is (5) 3.8 3.0 3.7 2.9 3.7 2.9 4.1 3.1 

Capacity and Level of Service 

Eastbound Westbound Northbound Southbound 

L1 L2 L1 L2 L1 L2 L1 L2 

Capacity (veh/h) 324 262 365 428 329 279 414 339 
Delay (slveh) 9.66 8.08 10.10 9.74 9.58 8.16 11.78 8.94 
LOS A A B A A A B A 
Approach: Delay (s/veh) 9.44 9.88 9.20 10.78 

LOS A A A B 
Intersection Delay (s/veh) 10.04 
Intersection LOS B 
COPYright © 2005 University of Florida, All Rights Reserved I1CS+ ™ Version 5.21 Generated: 9/11/2007 4:13 PM 
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Movement EBt EBT EBR WBL WBT WBR NBL 
Lane Configurations Vj 'H [f Vj +t [f Vj 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Uti!. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 1.00 0.85 100 1.00 0.85 1.00 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 
Satd. Flow (prot) 1805 3406 1442 1787 3471 1615 1516 
Fit Permitted OA6 1.00 1.00 0.34 1.00 1.00 0.75 
Satd. Flow (perm) 868 3406 1442 639 3471 1615 1202 
Volume (vph) 3 423 124 89 319 5 81 
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 
Adj. Flow (vph) 3 492 144 103 371 6 94 
RTOR Reduction (vph) 0 0 108 0 0 5 0 
Lane Group Flow (vph) 3 492 36 103 371 94 
Confl. Peds. (#/hr) 
Heavy Vehicles (%) 0% 6% 12% 1% 4% 0% 19% 
Turn Type Perm Perm Perm Perm Perm 
Protected Phases 4 8 
Permitted Phases 4 4 8 8 2 
Actuated Green, G (s) 15.3 15.3 15.3 15.3 15.3 15.3 42.7 
Effective Green, g (s) 17.3 17.3 17.3 17.3 17.3 17.3 44.7 
Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.25 0.25 0.64 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 215 842 356 158 858 399 768 
vis Ratio Prot 0.14 0.11 
vis Ratio Perm 0.00 0.10 cO.16 0.00 0.08 
vic Ratio 0.01 0.58 0.10 0.65 OA3 0.00 0.12 
Uniform Delay, d1 19.9 23.2 20.3 23.6 22.2 19.9 5.0 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 0.0 1.0 0.1 9.3 OA 0.0 0.3 
Delay (s) 19.9 24.2 20.5 32.9 22.6 19.9 5.3 
Level of Service B C C C C B A 
Approach Delay (s) 23A 24.7 
Approach LOS C C 

!i11~j'~.~.~t(ori$ul)1m~:rY 
HCM Average Control Delay 20.2 HCM Level of Service 
HCM Volume to Capacity ratio 0.30 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 
Intersection Capacity Utilization 51.6% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 
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Fehr & Peers Associates, Inc. 
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29: SR-56 & 1400 West 9/11/2007 

..) - 't .-- - '- "\ t I' \. + .; 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 

Lane Configurations "i H 1" ''1 II 1" "i t> ''1 •• Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 
Frpb, pedlbikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 
Flpb, pedlbikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.97 
Fit Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 
Satd. Flow (prot) 3505 1538 1770 3539 1615 1566 1584 1805 1843 
Fit Permitted 1.00 1.00 0.37 1.00 1.00 0.75 1.00 0.65 1.00 
Satd. Flow (perm) 3505 1538 682 3539 1615 1244 1584 1233 1843 

Volume (vph) 0 483 183 154 587 15 104 4 157 9 4 1 
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
Adj. Flow (vph) 0 514 195 164 624 16 111 4 167 10 4 1 
RTOR Reduction (vph) 0 0 134 0 0 11 0 71 0 0 0 0 
Lane Group Flow (vph) 0 514 61 164 624 5 111 100 0 10 5 0 
Confl. Peds. (#/hr) 3 3 
Heavy Vehicles (%) 0% 3% 5% 2% 2% 0% 15% 0% 1% 0% 0% 0% 

Turn Type Perm Perm Perm Perm Perm Perm 
Protected Phases 4 8 2 6 
Permitted Phases 4 4 8 8 2 6 
Actuated Green, G (s) 19.8 19.8 19.8 19.8 19.8 38.2 38.2 38.2 38.2 
Effective Green, g (s) 21.8 21.8 21.8 21.8 21.8 40.2 40.2 40.2 40.2 
Actuated glC Ratio 0.31 0.31 0.31 0.31 0.31 0.57 0.57 0.57 0.57 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

Lane Grp Cap (vph) 1092 479 212 1102 503 714 910 708 1058 
vis Ratio Prot 0.15 0.18 cO.11 0.00 
vis Ratio Perm 0.13 cO.24 0.01 0.09 0.01 
vic Ratio 0,47 0.13 0.77 0.57 0.01 0.16 0.11 0.01 0.00 
Uniform Delay, d1 19,4 17.3 21.9 20.1 16.6 7.0 6.8 6,4 6,4 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 0.3 0.1 16.0 0.7 0.0 0.5 0.2 00 0.0 
Delay (s) 19.8 17,4 37.9 20.8 16.7 7,4 7.0 6,4 6,4 
Level of Service B B D C B A A A A 
Approach Delay (s) 19.1 24.2 7.2 6,4 
Approach LOS B C A A 

I oterseCliq fliE> GriJriJi3I:Y 
HCM Average Control Delay 19,4 HC M Level of Service B 
HCM Volume to Capacity ratio 0.39 
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 
Intersection Capacity Utilization 56.9% ICU Level of Service B 
Analysis Period (min) 15 
c Critical Lane Group 

Coal Hollow EIS 
Fehr & Peers Associates, Inc. 
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August 15, 2007 

 

Preston Stinger 
Transportation Engineer 
Fehr & Peers 
2180 South 1300 East, Suite 220 
Salt Lake City, UT 84106 
 
 
Re: Operational Safety Report #07-037; US-89, MP 90.04 to MP 156.36 (Glendale to 

Jct. SR-20). Safety Evaluation. 

Dear Mr. Stinger: 

We have evaluated the crash history for the subject section of US-89 for the three-
year period of 2003 through 2005, with the following results: 
 

ACTUAL RURAL OTHER PRINCIPAL 
ARTERIAL 2003 2004 2005 TOTAL/AVG EXPECTED 

Number of Crashes 82 104 101 287/95.67  
Crash Rate 2.25 2.85 2.68         2.59 1.46 
Severity 1.61 1.46 1.52         1.59 1.70 

Single Vehicle Crashes 
 

81.2%    233  

 
Crash data indicates that the crash rate of this section is higher than the expected 

and the severity is lower than the expected. The predominant crash type was the single 
vehicle, accounting for 81.2% or 233 of the total number of crashes. The breakdown of 
these crashes by type, number, and percent is as follows: 

 
         % OF SINGLE 
CRASH TYPE      No.      VEH. CRASHES 
1. Wildlife Related      126    54.1 
2. Ran Off Road Right       63    27.0 
3. Ran Off Road Left        24    10.3 
4. Fixed Object        10      4.3 
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 % OF SINGLE 

CRASH TYPE      No.      VEH. CRASHES 
5. Domestic Animal Related       5    2.1 
6. Other Object        4    1.7 
7. Overturned in Roadway       1                      0.5           
      233             100.0%  
 

 
We recommend that the following items be considered during design of the 

project to reduce the number/severity of/or the potential for crashes: 
 

1. Several sections of guardrail though this segment of US-89 need to be upgraded 
with regards to height, hardware, and the removal of Texas Turndown sections, 
replacing them with adequate end treatments. 

2. Replace all concrete barrier using wire rope loop for the barrier pin connections 

3. Various CMP culverts are inside the clear zone and need to be extended. 

4. Dilapidated or defaced signs need to be upgraded to current MUTCD standards. 

5. We recommend installing bicycle safe drainage grates through the towns of 
Glendale and Panguitch. 

6. It is also recommended to eliminate unused or unnecessary driveway cuts through 
the two towns mentioned above. 

7. Upgrade disabled pedestrian ramps to current ADA standards, meeting also 
UDOT Standard Drawing GW-5. 

8. Various locations with steep slopes might have guardrail warranted. 

9. Several concrete box culverts within this segment of US-89 lie inside the clear 
zone at distances ranging from 4 feet to 12 feet, thus needing to be extended. 

10. Stop sign at Alton Road needs to be moved ahead closer to US-89. Currently, in 
its present location, it sits too far back from the main highway at approximately 
70 feet +. 

11. Construct both a right turn and an acceleration lane NB at the intersection with 
Alton Road. 

12. Construct an exclusive right turn lane EB at the intersection with SR-14. 

13. Extend the climbing lane NB along US-89 to just past the crest of the vertical 
curve at the intersection with SR-14. 

14. Ideally, it would be advisable to relocate the intersection of US-89 and SR-14 to 
the top of the crest of the vertical curve for better sight distance to the north. In its 
current location, this intersection provides excellent sight distance to the south 
only. 
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Source documents are available at the Division of Traffic and Safety for 
additional analysis. If questions arise, please call me at 801-965-4045. 

 

Sincerely,  

John L. Leonard, P.E. 
Traffic and Safety Operations Engineer 

 

cc: Robert Hull John Leonard Zeke Gonzalez 

 Roland Stanger, FHWA Troy Torgerson, R-4 Mike Miles, R-4 



 

 

 

 

 

 

 
August 15, 2007 

 

Preston Stinger 
Transportation Engineer 
Fehr & Peers 
2180 South 1300 East, Suite 220 
Salt Lake City, Utah 84106 
 
 
Re: Operational Safety Report #07-038; SR-20, MP 0.00 to MP 20.61. (I-15 to Jct. 

US-89). Safety Evaluation. 
 

Dear Mr. Stinger: 

 
We have evaluated the crash history for the subject section of SR-20 for the three-

year period of 2003 through 2005, with the following results: 
 

ACTUAL RURAL MINOR ARTERIAL 2003 2004 2004 TOTAL/AVG EXPECTED 

Number of Crashes 26 28 25 79/26.33  
Crash Rate 2.56 2.76 2.46        2.59 1.96 
Severity 1.35 1.39 1.76        1.50 1.72 

Single Vehicle Crashes 
 

86.1%    68  

 
Crash data indicates that the crash rate of this section is higher than the expected 

and the severity is lower than the expected. The predominant crash type was the single 
vehicle, accounting for 86.1% or 68 of the total number of crashes. The distribution of 
these crashes by type, number, and percent of single vehicle crashes is as follows: 
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         % OF SINGLE 
CRASH TYPE      No.      VEH. CRASHES 
1. Ran Off Road Right     31    45.5 
2. Ran Off Road Left      12    17.7 
3. Wildlife Related      12    17.7 
4. Fixed Object      10    14.7 
5. Other Non-Collision       3                   4.4     

               TOTAL = 68             100.0% 
 
There were no clusters of crashes at any location. Approximately 70% of these 

crashes occurred under snowy/icy conditions. With regards to all types of crashes, 53% 
occurred in dry weather conditions and 60% during daytime hours. The main contributing 
factor for crashes where vehicles ran off the road was excessive speed; the objects most 
commonly struck were a dirt embankment, followed by guardrail.   

 
This state road was widened and improved within the last 3 to 4 years, and many, 

if not all of its features were upgraded, such as flattening of side slopes, guardrail, end 
treatments, drainage, signing, shoulders, etc. Therefore, based on our crash analysis, in its 
current geometric condition, and after our field review, we feel that this facility does not 
present safety deficiencies that need to be corrected.  
 

Source documents are available at the Division of Traffic and Safety for 
additional analysis. If questions arise, please call me at 801-965-4045. 

 

Sincerely,  

John L. Leonard, P.E. 
Traffic and Safety Operations Engineer 

 

cc: Robert Hull John Leonard Zeke Gonzalez 

 Roland Stanger, FHWA Troy Torgerson, R-4 Mike Miles, R-4 



 

 

 

 

 

 

 

 
August 15, 2007 

 

Preston Stinger 
Transportation Engineer  
Fehr & Peers 
2180 South 1300 East, Suite 220 
Salt Lake City, Utah 84106 
 
Re: Operational Safety Report #07-039; I-15 from MP 59.05 to MP 100.02 (Cedar 

City to SR-20). Safety Evaluation. 

Dear Mr. Stinger: 

 
We have evaluated the crash history for the subject section of I-15 for the three-

year period of 2003 through 2005, with the following results: 
 

ACTUAL RURAL INTERSTATE 2003 2004 2005 TOTAL/AVG EXPECTED 

Number of Crashes 140 146 155 441/147.00  
Crash Rate 0.71 0.74 0.79            0.75 0.87 
Severity 2.11 1.96 1.95            2.01 1.83 
Single Vehicle Crashes  

77.6%    342  

Rear End Crashes   
11.1%    49  

Same Dir. Side Swipe  
9.8%    43  

 
 
Crash data indicates that the crash rate of this section is lower than the expected 

and the severity is higher than the expected. The predominant crash types are listed on 
the table above. 
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Single vehicle crashes were distributed by type, number, and percent as follows: 
 
 
         % OF SINGLE 
CRASH TYPE      No.     VEH. CRASHES   
1. Ran Off Road Right    108    31.6 
2. Ran Off Road Left       68    19.9 
3. Ran Off Road Through Median     44    12.9 
4. Wildlife Related       39    11.4 
5. Other Object       25      7.3 
6. Fixed Object       23      6.7 
7. Other Non-Collision      22      6.4 
8. Overturned in Roadway      10      2.9 
9. Pedestrian Related          1      0.3 
10. Bicycle Related         1      0.3 
11. Domestic Animal Related        1                   0.3  
            TOTAL = 342             100.0% 
 
 
There where no significant clusters of crashes at any location. The first primary 

factor to crashes where vehicles ran off the road was “excessive speed”, followed by 
“falling asleep at the wheel”, and “other improper driver behavior”. Rear end crashes 
occurred mostly as some drivers were following other drivers too closely and sideswipe 
crashes were caused primarily by drivers attempting an unsafe passing maneuver. 

 
There were a total of 12 fatal crashes that occurred within this segment of 

interstate and these crashes resulted in 14 fatalities. These fatal crashes were associated 
with vehicles running off the road (11); one was the result of a rear end collision, one was 
pedestrian related, and the last one resulted out of a sideswipe crash. Six of the fatal run 
off the road crashes were caused by drivers falling asleep at the wheel. 

       
We recommend that the following items be considered during design of the 

project to reduce the number/severity of/or the potential for crashes: 
 
1. Ensure that continuous shoulder rumble strips are in place. 
2. Upgrade guardrail to height standards and replace Texas Turndown sections with 

adequate end treatments. 
3. Along with number 2 above, install guardrail transition elements.  
4. Replace all concrete barrier using wire rope loop for the barrier pin connections. 
5. Upgrade signing as needed to meet the most current edition of the MUTCD. 
6. Ensure that all breakaway installations are placed at the required height from the 

ground level to ensure proper operation. 
7. Ensure that wood signposts requiring drilling for breakaway operations are drilled 

appropriately. 
8. Correct localized areas of shoulder edge rut. 
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9. Side slopes appear to be adequate. 
10. Verify that roadside delineators are placed at the correct spacing and that those 

that are missing or damaged are replaced accordingly. 
11. Extend CMP and concrete box culverts that lie inside the clear zone.  

  
 

Source documents are available at the Division of Traffic and Safety for 
additional analysis. If questions arise, please call me at 801-965-4045. 

 

Sincerely,  

John L. Leonard, P.E. 
Traffic and Safety Operations Engineer 

 

cc: Robert Hull John Leonard Zeke Gonzalez 

 Roland Stanger, FHWA Troy Torgerson, R-4 Mike Miles, R-4 



 

 

 

  

 

 

 

 
August 15, 2007 

 

Preston Stinger 
Transportation Engineer 
Fehr & Peers 
2180 South 1300 East, Suite 220 
Salt Lake City, UT 84106 
 
 
RE: Operational Safety Report # 07-040; SR-56 from MP 9.80 to MP 61.39. Safety 
Evaluation 

Dear Mr. Stinger: 

We have evaluated the crash history for the subject section of SR-56 for the three-
year period of 2003 through 2005, with the following results: 
 

ACTUAL MAJOR COLLECTOR/MINOR 
ARTERIAL 2003 2004 2005 TOTAL/AVG EXPECTED 

Number of Crashes 58 49 67 174/58.00  
Crash Rate 2.04 1.73 2.32          2.03 2.14 
Severity 1.83 1.49 1.75          1.69 1.77 

Single Vehicle Crashes 
 

48.3%    84  

Rear End Crashes 
 

19.0%    33  

Right Angle Crashes 
 

16.1%    28  

Left Turn Crashes 
 

6.90%    12  

 
Crash data indicates that both the crash rate and severity of this section are lower 

than the expected. The predominant crash types are listed on the table above. 
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Single vehicle crashes were distributed by type, number, and percentage as 
follows: 

 
        % OF SINGLE 
CRASH TYPE      No.    VEH. CRASHES 

 1. Wildlife Related      34   40.5 
 2. Ran Off Road Left      16   19.0 
 3. Ran Off Road Right     16   19.0 
 4. Domestic Animal Related       6     7.1 
 5. Fixed Object        4     4.8 
 6. Other Non-Collision       3     3.6  
 7. Other Object        2     2.4 
 8. Bicycle Related        2     2.4 
 9. Pedestrian Related        1                  1.2     
               TOTAL = 84            100.0% 
 
 
 There were no significant clusters of crashes at any location. Primary contributing 
factors to crashes where vehicles left the roadway included: “Excessive speed”; “Falling 
asleep at the wheel”, and a few “DUI’s”. Rear end, left turn, and right angle crashes were 
mainly concentrated at intersections along the western boundaries of the city. With 
regards to all types of crashes, approximately 80% occurred in dry weather conditions 
and 70% occurred in the daytime. 
 
 There were two fatal crashes within this segment of SR-56. A distracted EB driver 
who crossed the centerline and impacted a WB vehicle head on caused one of these 
crashes. The second one was the result of a single vehicle that left the roadway. 
 

We recommend that the following items be considered during design of the 
project to reduce the number/severity of/or the potential for crashes: 

 
1. Upgrade signing to current MUTCD standards. 
2. Replace all concrete barrier using wire rope loop for the barrier pin connections 
3. Various drainage issues, such as bicycle safe drainage grates, extension of CPMs, 

and concrete box culverts. 
4. Upgrade disabled pedestrian ramps to current ADA standards meeting also UDOT 

Standard Drawing GW-5. 
5. Various highway signs near the intersection with Lund Highway appear to create 

too much clutter, as they are too close to each other, specifically obscuring the RR 
X-ing sign. 

6. Ensure that wood signposts are properly drilled. 
7. Install T-intersection signing at Iron Springs Road for SB traffic. 
8. No shoulders past Iron Springs Road continuing west. 
9.  Rock outcrop is too close (2’) to the travel lane in the WB direction of travel at 

MP 48.9+. 
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10. Concrete box culvert headwall at MP 47.2 is at 2’ from the travel lane; needs to be 
extended. 

11. Create WB right turn lane and an EB left turn lane into the housing community 
directly across the UDOT shed. 

12. Paint stop bars at all stop controlled intersections. 
13. Install turning lanes into the post office in the town of Beryl. 
14. Improve attenuation application at the structure at MP 32 just east of the town of 

New Castle. 
  

 
Source documents are available at the Division of Traffic and Safety for 

additional analysis. If questions arise, please call me at 801-965-4045. 
 

Sincerely,  

John L. Leonard, P.E. 
Traffic and Safety Operations Engineer 

 

cc: Robert Hull John Leonard Zeke González 

 Roland Stanger, FHWA Troy Torgerson, R-4 Mike Miles, R-4 
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PRELIMINARY THREATENED AND ENDANGERED AND SENSITIVE 
SPECIES ANALYSIS 
On June 7, 2007, personnel from the Bureau of Land Management (BLM) Kanab Field Office met with 
personnel from SWCA Environmental Consultants (SWCA’s) Salt Lake City office about the Alton Coal 
Tract LBA EIS. At this meeting, the BLM requested that SWCA compile a list of threatened and 
endangered and sensitive (TES) plant and animal species that may be subject to impacts associated with 
the potential development of the Alton Coal Tract.  

SWCA conducted a three-step process to determine which species may be impacted:  

Step 1. Development of a comprehensive species list, including all potentially present species in the 
affected counties. SWCA personnel compiled a comprehensive list of all potentially impacted TES plant 
and animal species from the sources listed below. For plants, the comprehensive list was limited to Kane 
County because ground-disturbing activities would be limited to this county and impacts would be 
expected to be limited to this area. Impacts to plants would not occur along the proposed transportation 
corridor. For animals, the comprehensive list comprised Kane, Garfield, and Iron counties. Though new 
ground disturbance would not be expected in Garfield and Iron counties, the comprehensive list pulls 
from these counties because impacts may occur from truck collisions with animals.  

• TES Plant Species 
o Utah Department of Natural Resources, Conservation Data Center (CDC) 
o Inventory of Sensitive Species and Ecosystems in Utah, Endemic and Rare Plants of Utah: 

An Overview of Their Distribution and Status 
o Kanab Field Office RMP/EIS Final Analysis of the Management Situation (12/2005) 
o Utah Rare Plant Guide (http://www.utahrareplants.org/rpg_species.html; accessed 6/20/2007) 

• TES Animal Species 
o Utah Department of Natural Resources, CDC 
o Utah State Listed Species by County (compiled using known species occurrences and species 

observations from the Utah Natural Heritage Program’s Biodiversity Tracking and 
Conservation System [BIOTICS]) 

o County Lists of Utah’s Federally Listed Threatened (T), Endangered (E), and Candidate (C) 
Species 

o Kanab Field Office RMP/EIS Final Analysis of the Management Situation (12/2005) 

Step 2. Reduction of the comprehensive species list based on the probability of occurrence as 
determined through the analysis of SWReGAP data, elevation within the potentially affected area, 
and known distribution according to the CDC database.  

• TES Plant Species  

SWCA researched each species on the comprehensive list to determine the probability of 
occurrence in the Alton Coal Tract LBA. Key factors in determining probability of occurrence 
were vegetation type (SWReGAP), elevation, and known distribution according to the CDC 
database. Species were sorted into three groups:  

1.  Known distribution shown on CDC or SWReGAP; recommend survey/further investigation  
2.  Known distribution provided by CDC did not overlap with the tract, but habitat type may 

occur in the tract; recommend survey/further investigation  
3.  Not likely to occur; do not recommend survey  
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Additional information on each plant’s bloom period (where readily available) was also obtained 
to provide detail relevant to surveying.  

• TES Animal Species  

SWCA researched each species on the comprehensive list to determine the probability of 
occurrence in the Alton Coal Tract LBA and along the reasonably foreseeable transportation 
route and one alternate transportation route. Key factors in determining probability of occurrence 
were vegetation type (SWReGAP) and known distribution according to the CDC database. 
Species were sorted into three groups:  

1.  Habitat shown on CDC; recommend survey/further investigation  
2.  Not shown on CDC but habitat may occur; recommend survey/further investigation  
3.  Not likely to occur, do not recommend survey  

Additional information on the survey period for each animal was also obtained. 

Step 3. Further reduction of the comprehensive species list based on spatial analysis (GIS) modeling 
coupled with SWReGAP and CDC analyses.  

• TES Plant Species  

SWCA used a GIS model to determine specific locations of potential occurrences of TES plant 
species in the Alton Coal Tract LBA. The GIS model included elevation, vegetation type, and 
species listed in groups 1 and 2 from Step 2.  

• TES Animal Species  

SWCA used a GIS model to determine specific locations of potential occurrences of TES animal 
species in the Alton Coal Tract LBA. The GIS model included habitat type and the listed species 
in groups 1 and 2 from Step 2.  

SWCA used the same model to determine specific locations of potential occurrences of TES 
animal species along the reasonably foreseeable transportation route and one alternate route. The 
GIS model included habitat type and the listed species in groups 1, 2, and 3 from Step 2. The 
model was limited to a 200-foot buffer zone on either side of the roads making up the reasonably 
foreseeable transportation route and alternate route. Potential occurrences of TES animals for 
each transportation segment were provided in a memorandum to the BLM. 

At the conclusion of the three-step analysis process, SWCA presented to BLM a list of species for which 
surveys were recommended, which BLM further refined based on personnel knowledge of the resources 
in the tract. The final list of recommendations was as follows: 

Plants  
• Paria breadroot 
• Sandloving penstemon 
• Ruth's sphaeromeria 

• Charleston Mountain violet 
• Slender (meager) camissonia 
• Jones Cycladenia 

Animals  
• Bald Eagle 
• Yellow-Billed Cuckoo 
• Mexican Spotted Owl 
• Southwestern Willow 

Flycatcher 

• Three-Toed Woodpecker 
• Townsend's Big-Eared Bat 
• Western Toad 
• Black Swift 
• Kit Fox 
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• Utah Prairie Dog • Pygmy Rabbit 
• Allen's Big-Eared Bat • Short-Eared Owl 
• Arizona Toad • Surveys recommended for proposed and alternate 
• Big Free-Tailed Bat transportation routes: 
• Burrowing Owl o Pygmy Rabbit  

• o Utah Prairie Dog   Ferruginous Hawk 
 Kit Fox  • Fringed Myotis o
 Greater Sage Grouse  • Greater Sage-Grouse o

• Lewis's Woodpecker 
• Long-Billed Curlew 
• Northern Goshawk 
• Spotted Bat 

This list was then further refined through the reconnaissance surveys discussed below. 

RECONNAISSANCE SURVEYS AND POTENTIAL SPECIES OCCURRENCE 
DETERMINATIONS 
During fall 2007 and spring 2008, three reconnaissance-level surveys were conducted on the Alton Coal 
Tract. These surveys were conducted to  

• characterize vegetation communities on the tract, 
• determine presence/absence of certain wildlife and plant species on the tract, and 
• make a preliminary determination of the presence of wet meadow wetlands on the tract. 

Surveys were conducted November 16–18, 2007; May 27–30, 2008; and July 2, 2008. The methods, 
results, and conclusions of these field inventories are reported below by survey date in ascending 
chronological order.  

RECONNAISSANCE SURVEY NOVEMBER 16–18, 2007 
From November 16 to 18, 2007, three personnel from SWCA’s Salt Lake City Office and one personnel 
from Mt. Nebo Consulting (surveyors listed in Attachment 1) conducted a reconnaissance-level survey of 
lands within the Alton Coal Tract LBA. The purpose of the survey was to 1) provide data for use in 
alternatives development for the Alton Coal Tact LBA EIS; 2) provide data for Chapters 3 and 4 of the 
Alton Coal Tract LBA EIS; and 3) narrow the list of species for which species-specific surveys may need 
to be completed in support of the Alton Coal Tract LBA EIS and provide documentation of this and target 
areas for species specific surveys during the appropriate survey period.  

WILDLIFE SURVEY NOVEMBER 16–18, 2007 

METHODS 
Mexican Spotted Owl (MSO) 

Using the 1997 and 2000 MSO habitat models (Spotskey and Willey 1997, 2000) two areas near the tract 
were identified as potentially suitable nesting habitat (Figure 1). These areas were assessed by recording 
the presence-absence of the five primary constituent elements (PCEs) identified in the MSO Recovery 
Plan (USFWS 1995) and other parameters on a standardized field form, to verify their suitability as MSO 
nesting habitat.  

3 



Alton Coal Tract LBA EIS Report of Reconnaissance Surveys: Vegetation and Special Status Species, 
Wildlife and Special Status Species, Sandloving Penstemon, Wet Meadows 

Southwestern Willow Flycatcher and Western Yellow-billed Cuckoo 

Three riparian areas were identified through SWReGAP as potentially suitable habitat for southwestern 
willow flycatchers (SWFL) and yellow-billed cuckoos (YBCU). These riparian areas were labeled as 
Riparian A, Riparian B, and Riparian C (see Figure 1). These three stretches were walked and assessed to 
vserify their suitability as potential stopover and nesting habitat.  

The surveyors focused on finding areas containing tamarisk and other species such as Fremont 
cottonwood (Populus fremontii) and black willow (Salix gooddingii), which have the proper structure to 
be potentially suitable for use by nesting willow flycatchers. For the purposes of the study, potentially 
suitable habitat was defined as dense, woody, riparian vegetation greater than 3.0 m (9.8 feet) in height 
with greater than 75% canopy cover. 

Pygmy Rabbit 

Pygmy rabbits were listed as a potentially occurring species within the tract. Potentially suitable habitat 
was assessed during other wildlife and general vegetation surveys. According to Surveying for Pygmy 
Rabbits (Ulmschneider et al. 2004):  

The site characteristics of areas inhabited by pygmy rabbits in Utah vary considerably. 
Burrow habitat in southern, low elevation sites is often limited to the bottom of gentle 
drainages supporting Wyoming sagebrush amid a black sage, shadscale, and gray molly 
community of minimal height (28 cm). Understory condition is variable: many sites have 
grasses and forbs in excellent condition, but some of the most numerous pygmy rabbit 
populations discovered are in chronically grazed areas (sheep and cattle) being targeted for 
rehabilitation. 
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Figure 1. Alton Coal Tract wildlife and vegetation survey map.
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Therefore, areas of large dense sagebrush were of particular concern, and the fact that certain areas are 
grazed did not affect how the area was assessed as to the possibility of the presence of pygmy rabbits.  

RESULTS AND DISCUSSION 
Mexican Spotted Owl (MSO) 

The two potentially suitable MSO habitat units, A-North and A-South (see Figure 1), were evaluated by 
recording and ranking the presence-absence of the five PCEs identified in the MSO Recovery Plan 
(USFWS 2004). Both A-North and A-South received poor ratings and therefore are no longer considered 
potentially suitable habitat for MSO. It is therefore very unlikely that any MSO occur anywhere near the 
tract. 

Southwestern Willow Flycatcher (SWFL) and Western Yellow-billed Cuckoo (YBCU) 

The three riparian areas were walked and evaluated (see Figure 1). Riparian Area A did not contain any 
tamarisk, willow, or cottonwood trees. Riparian Area B had only sparse cottonwood trees along with 
relatively common Russian olive trees. Riparian Area C had only one cottonwood tree along the entire 
stretch. Therefore, all three areas Riparian A, B, and C were found to be of no nesting or stopover value to 
SWFL or YBCU. 

Pygmy Rabbit 

During the vegetation surveys two different areas were found to be potentially suitable pygmy rabbit 
habitat (see Figure 1). These areas had relatively large patches of large sagebrush. Potential pygmy rabbit 
pellets were found and collected. It is possible that these pellets are young or small cottontails. 

Table 1. Summary of SWFL, YBCU and MSO Potential to Occur in the LBA 

Common Name 
(Scientific Name) Status Habitat Type Potential On Tract 

Field Surveys 
Recommended? 

 
EIS Analysis? 

Mexican Spotted Owl 
(Strix occidentalis 
lucida) 

T This species uses cliff, canyon, 
riparian, conifer forest, and mixed 
forest habitats.  

No Potential Habitat. 
Based on fall habitat 
surveys. 

No Field Surveys.  
 
No EIS Analysis. 

Southwestern Willow 
Flycatcher (Empidonax 
traillii extimus) 

E This species uses riparian, forested 
wetland, shrubland, and mixed 
woodland habitats.  

No Potential Habitat. 
Based on fall habitat 
surveys. 

No additional Field 
Surveys.  
 
No EIS Analysis. 

Western Yellow-billed 
Cuckoo (Coccyzus 
americanus 
occidentalis) 

C This species uses riparian, forested 
wetland, scrub-shrub wetland, 
shrubland, and mixed woodland 
habitats.  

No Potential Habitat. 
Based on fall habitat 
surveys. 

No additional Field 
Surveys.  
 
No EIS Analysis. 

Pygmy Rabbit 
(Brachylagus 
idahoensis)  

SPC This species uses big sagebrush and 
shrubland habitats.  

Two Potential habitat 
areas 

Additional Field 
Surveys 
Recommended.  
 
EIS Analysis: Yes. 

Other Species 

Other special status wildlife species with potential to occur in the tract are listed in Table 2. 
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Table 2. Other Special Status Wildlife Species with Potential to Occur in the LBA 

Common Name 
(Scientific Name) Status Habitat Type Potential On Tract 

Field Surveys 
Recommended? 

 
EIS Analysis? 

Bald Eagle (Haliaeetus 
leucocephalus) 

Delisted 
2008 

This species uses riparian, riverine, 
forested wetland, coniferous forest, 
mixed forest, and woodland habitats.  

Potential wintering 
habitat is present but 
no known nests 

Raptor surveys 
completed in 2007 and 
again before project 
implementation.  
 
EIS Analysis: Yes  

Allen’s Big-eared Bat 
(Idionycteris Phyllotis) 

SPC This species uses cliff, canyon, and 
riparian habitats.  

Potential habitat 
surrounding the tract 
but not within it. 

No Field Surveys. 
 
EIS Analysis of Indirect 
Effects. 

Arizona Toad  
(Bufo microscaphus) 

SPC This species uses open water, 
riparian, shrubland, desert, and 
woodland habitats.  

Potential Habitat is 
present 

No Field Surveys.  
 
EIS Analysis: Yes 

Big Free-tailed Bat 
(Nyctinomops 
macrotis)  

SPC This species uses cliff, canyon, and 
riparian habitats.  

Potential habitat 
surrounding the tract 
but not within it. 

No Field Surveys.  
 
EIS Analysis of Indirect 
Effects. 

Burrowing Owl 
(Athene cunicularia) 

SPC This species uses grassland, 
shrubland, and desert habitats.  

Likely to occur on the 
tract 

Field surveys should 
occur where the 
ground will be 
disturbed. 
 
EIS Analysis: Yes 

Ferruginous Hawk 
(Buteo regalis) 

SPC This species uses riparian, cliff, 
desert, grassland, sagebrush, and 
shrubland habitats.  

Likely to occur on or 
near the tract. Raptor 
nest surveys are 
needed 

Raptor surveys 
completed in 2007 and 
again before project 
implementation.  
 
EIS Analysis: Yes 

Fringed Myotis  
(Myotis thysanodes) 

SPC This species uses cliff, canyon, and 
riparian habitats. 

Potential habitat 
surrounding the Tract 
but not within it. 

No Field Surveys.  
 
EIS Analysis of Indirect 
Effects. 

Greater Sage-grouse 
(Centrocercus 
urophasianus) 

SPC This species uses grassland, 
sagebrush, shrubland, and riparian 
habitats.  

Individuals and a lek 
present on the Tract. 

Field Surveys: Yes  
 
EIS Analysis: Yes 

Lewis’s Woodpecker 
(Melanerpes lewis) 

SPC This species uses coniferous forest, 
woodland, and shrubland habitats.  

The CDC shows 
primary breeding 
habitat in and adjacent 
to the tract. 

No Field Surveys. 
 
EIS Analysis: Yes 

Long-billed Curlew 
(Numenius 
americanus)  

SPC This species uses grassland, 
wetland, riparian, and shrubland 
habitats.  

Potential habitat No Field Surveys.  
 
EIS Analysis: Yes 

Northern Goshawk 
(Accipiter gentilis) 

CS This species uses coniferous forest, 
mixed forest, woodland, and riparian 
habitats.  

Potential habitat 
surrounding the Tract 
but not within it. 

No Field Surveys.  
 
EIS Analysis: Yes 

Spotted Bat  
(Euderma maculatum) 

SPC This species uses cliff, canyon, and 
riparian habitats. 

Potential habitat 
surrounding the Tract 
but not within it. 

No Field Surveys.  
 
EIS Analysis of Indirect 
Effects. 
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Table 2. Other Special Status Wildlife Species with Potential to Occur in the LBA 

Common Name 
(Scientific Name) Status Habitat Type Potential On Tract 

Field Surveys 
Recommended? 

 
EIS Analysis? 

Three-toed SPC This species uses coniferous forest, Potential habitat No Field Surveys.  
Woodpecker (Picoides mixed forest, woodland, shrubland, surrounding the Tract  
tridactylus) and riparian habitats.  but not within it. EIS Analysis of Indirect 

Effects. 

Townsend’s Big-eared 
Bat (Corynorhinus 
townsendii) 

SPC This species uses cliff, canyon, 
forested, woodland, and riparian 
habitats. 

Potential habitat 
surrounding the Tract 
but not within it. 

No Field Surveys.  
 
EIS Analysis of Indirect 
Effects. 

Western Toad (Bufo 
boreas) 

SPC This species uses open water, 
springs, wet meadows, riparian, 
coniferous forest, and woodland 
habitats.  

Potential habitat No Field Surveys.  
 
EIS Analysis of Indirect 
Effects. 

Black Swift 
(Cypseloides niger) 

SPC This species uses waterfall, cliff, 
riparian, coniferous forest, mixed 
forest, and woodland habitats.  

No Potential Habitat. 
Based on fall habitat 
surveys. 

No Field Surveys.  
 
No EIS Analysis. 

Kit Fox (Vulpes 
macrotis) 

SPC This species uses grassland, desert, 
shrubland, and savanna habitats.  

Potential habitat, but 
not shown on CDC 
distribution map 

No Field Surveys.  
 
EIS Analysis: Yes 

Short-eared Owl  
(Asio flammeus) 

SPC This species uses sagebrush, 
grassland, shrubland, and savanna 
habitat.  

Potential habitat, but 
not shown on CDC 
distribution map 

No Field Surveys.  
 
EIS Analysis: Yes 

Utah Prairie Dog Fed-T  This species inhabits open, grassy Potential habitat not Field Surveys: Yes  
(Cynomys parvidens) habitats and swales within present on the tract.  

sagebrush communities (Crocker-
Bedford and Spillett 1981). It 

Populations known to 
occur along the coal EIS Analysis: Yes 

requires well-drained, deep soils haul transportation 
suitable for burrowing, and moist route adjacent to SR-
herbage, particularly during drought. 20 and have high 

potential to occur 
along the coal haul 
transportation route 
adjacent to Highways 
56 and 89. 

 

SUMMARY OF WILDLIFE SPECIES ELIMINATED FROM DETAILED ANALYSIS 
Based on the data gathered by the original preliminary analysis and supplemented by the results of the 
reconnaissance surveys, the following wildlife and special status species were eliminated from detailed 
analysis: 

Table 3. Wildlife and Special Status Animal Species Eliminated from Detailed Analysis 

Common Name (Scientific Name) Status Reason Eliminated 

Bonytail (Gila elegans) Fed-E No potential habitat in tract or coal haul 
transportation route 

Bonneville Cutthroat trout (Oncorhynchus clarkia Utah) CS No potential habitat in tract or coal haul 
transportation route 
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Table 3. Wildlife and Special Status Animal Species Eliminated from Detailed Analysis 

Common Name (Scientific Name) Status Reason Eliminated 

Colorado pikeminnow (Ptychocheilus lucius) Fed-E No potential habitat in tract or coal haul 
transportation route 

Desert Sucker (Catostomus clarkia) SPC No potential habitat in tract or coal haul 
transportation route 

Humpback chub (Gila cypha) Fed-E No potential habitat in tract or coal haul 
transportation route 

Razorback sucker (Xyrauchen texanus) Fed-E No potential habitat in tract or coal haul 
transportation route 

Southwestern willow flycatcher (Empidonax traillii extimus) Fed-E Not likely to occur in tract or coal haul 
transportation route 

Kanab ambersnail (Oxyloma kanabense) Fed-E Not likely to occur in tract or coal haul 
transportation route 

Leatherside Chub (Gila copei) SPC No potential habitat in tract or coal haul 
transportation route 

Mexican spotted owl (Strix occidentalis) Fed-T Not likely to occur in tract or coal haul 
transportation route 

California Condor (Gymnogyps californianus) Fed-
Experimental 

Not likely to occur in tract or coal haul 
transportation route 

Coral pink sand dunes tiger beetle (Cicindela limbata 
albissima) Fed-C Not likely to occur in tract or coal haul 

transportation route 

Western yellow-billed cuckoo (Coccyzus americanus 
occidentalis) Fed-C No potential habitat in tract or coal haul 

transportation route 

Desert bighorn sheep (Ovis canadensis nelsoni) UDWR Not likely to occur in tract or coal haul 
transportation route 

Dark kangaroo mouse (Microdipodops megacephalus) SPC Not likely to occur in tract or coal haul 
transportation route 

American white pelican (Pelecanus erythrorhynchos) SPC No potential habitat in tract or coal haul 
transportation route 

Common chuckwalla (Sauromalus ater) SPC Not likely to occur in tract or coal haul 
transportation route 

Utah physa (Physella utahensis) SPC Not likely to occur in tract or coal haul 
transportation route 

Virgin Spinedace (Lepidomeda mollispinis) CS No potential habitat in tract or coal haul 
transportation route 

 

VEGETATION COMMUNITIES/HABITAT CLASSIFICATION SURVEY NOVEMBER 
16–18, 2007 
The tract was surveyed over a three-day period (November 16–18, 2007), with the main areas of focus 
being those planned for known surface-disturbing activities. 

METHODS 
SWCA and Mt. Nebo Scientific ecologists surveyed and collected data on dominant species cover in the 
various vegetation communities within the tract (see Attachment 1, Relevé Plot Data). Vegetation 
community classification surveys were conducted by recording plant species present and their general 
percentage cover within an approximate 10 meter radius of the data point. Data points were recorded in 
areas that typified the overall vegetation community (Figure 2).  
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The percentage cover for each species was classified as rare (< 5% cover), few (5%–25% cover), 
moderate (26%–50% cover), or common (> 50% cover). As many data collection points as possible were 
established in each area of the tract to increase the reliability (for characterization of the affected 
environment and the analysis of impacts and for photo interpretation) of the data collected. Twenty-six 
vegetation data points were surveyed during fall 2007 field reconnaissance (see Attachment 1, Relevé 
Plot Data). Vegetation communities were ground-truthed and delineated on the aerial photograph while 
recording the data points with a handheld GPS unit as well as driving and walking through the tract. 

The information collected was used to delineate the various vegetation communities within the tract. 
Vegetation data points were plotted on an aerial photo of the area and used to interpret patterns of 
vegetation cover, which were outlined and digitized onto a map using GIS. The results of the vegetation 
community delineation are shown in Figure 2.  

For consistency, vegetation communities as identified by Mt. Nebo Scientific for other areas in the 
vicinity of the tract were used with minor modifications. These are sagebrush/grassland, meadows, 
perennial/annual grasses, pinyon-juniper/sagebrush, mountain brush, rabbitbrush, pinyon-
juniper/mountain brush, and pinyon-juniper woodland (see Attachment 2, Vegetation Associations and 
Species List).  
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Figure 2. Alton Coal Tract vegetation (habitat) community map. 
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RESULTS 
Reconnaissance survey data coupled with aerial photo interpretation showed approximately 1,440 acres of 
pinyon-juniper habitat (including pinyon-juniper/sage and pinyon-juniper/mountain brush vegetation 
types), 275 acres of perennial/annual grasses, 10 acres of rabbitbrush habitat, 915 acres of 
sagebrush/grassland habitat, 755 acres of sagebrush/grassland (treated) habitat, 65 acres of meadow 
habitat, and 60 acres of mountain brush habitat. See Figure 2 for vegetation community delineation 
results. Table 4 lists the acreages of each of these habitats within the tract. 

Table 4. Vegetation Communities and Approximate Acreages with the Alton Coal Tract 

 Pinyon-
juniper* 

Sagebrush/ 
grassland 

Sagebrush/ 
Grassland 
(Treated)** 

Perennial/ 
Annual 

Grasses 

Meadow  Mountain 
Brush 

Rabbit- 
brush 

Acres 1,440 915 755 275 65 60 10 

% of Total (3,581) 40 25.5 21 7.6 1.8 1.7 0.3 

* Pinyon-juniper habitat classification includes pinyon-juniper/sagebrush and pinyon-juniper/mountain brush 
vegetation communities. 

** Sagebrush/Grassland (treated) habitat classification includes areas if sagebrush and grassland vegetation 
communities where pinyon and juniper trees have been cut or chained and the body of the tree chipped.  
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SPECIAL STATUS PLANT SPECIES POTENTIAL OCCURRENCE DETERMINATION 
Potential for special status plant species identified during the preliminary threatened and endangered and 
sensitive species analysis was determined using the vegetation communities as delineated during the fall 
2007 field reconnaissance visit. Using the known habitat preferences of these species, SWCA was able to 
determine areas of possible occurrence for these species within the tract.  

Based on the County Lists of Utah’s Threatened, Endangered, and Candidate Species (UDWR 2007), 
sensitive species lists as published in the BLM Kanab Field Office Draft Resource Management Plan 
(BLM 2007), the Utah Rare Plant Guide (UNPS 2007), and GIS analysis using SWReGAP vegetation 
data and elevation, the following special status or rare plant species may occur in the Alton Coal Tract 
LBA: Paria breadroot (Pediomelum pariense), sandloving penstemon (Penstemon ammophilus), Ruth's 
sphaeromeria (Sphaeromeria ruthiae), Charleston Mountain violet (Viola charlestonensis), slender 
camissonia (Camissonia exilis), and Jones cycladenia (Cycladenia humilis var. jonesii). The habitat 
requirements for each of these species are outlined in Table 5 (UNPS 2007). 

Table 5. Habitat Requirements of Certain Special Status or Rare Vegetation Species With Possible 
Occurrence in the LBA 

Species Elevation 
Range 

Flowering 
Season 

Vegetation 
Associations 

Soils and 
Geology 

Associations 

Status Additional 
surveys 

recommended? 
Paria breadroot 
(Pediomelum 
pariense) 

5,600 to 
8,000 feet 

June 
through July 

Ponderosa 
pine and 
pinyon-juniper 

Calcareous or 
sandy soils on 
Wasatch 
limestone 

Utah Rare 
Plant (UNPS 
2007) 

No 

Sandloving 
penstemon 
(Penstemon 
ammophilus) 

5,900 to 
7,200 feet 

Late May 
through 
June 

Ponderosa 
pine or mixed 
shrub 
communities 

Blow sand 
derived from 
Navajo 
sandstone 

BLM 
Sensitive 
Species 

Yes 

Ruth's 
sphaeromeria 
(Sphaeromeria 
ruthiae) 

4,400 to 
6,600 feet 

September Ponderosa 
pine, Douglas 
fir, oak, 
mountain 
mahogany, 
bigtooth 
maple, box 
elder, and 
sandstone 
crevice 
communities 

Navajo and 
Kayenta 
sandstone, on 
cliffs and 
boulders 

Utah Rare 
Plant (UNPS 
2007) 

No 

Charleston 
Mountain violet 
(Viola 
charlestonensis) 

6,500 to 
9,500 feet 

May through 
June 

Ponderosa 
pine 
communities, 
limestone hills, 
slopes, and dry 
washes 

Claron and 
Carmel 
Limestone 

Utah Rare 
Plant (UNPS 
2007) 

No 

Slender 
camissonia 
(Camissonia exilis) 

5,000 to 
6,900 feet 

Late April to 
May 

Sagebrush, 
galleta, and 
pinyon-juniper 
communities 

Gypsiferous 
strata of 
Moenkopi, 
Entrada, Carmel, 
and other fine-
textured 
substrates 
(Welsh et al. 
2003) 

BLM 
Sensitive 
Species 

No 
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Table 5. Habitat Requirements of Certain Special Status or Rare Vegetation Species With Possible 
Occurrence in the LBA 

Species Elevation 
Range 

Flowering 
Season 

Vegetation 
Associations 

Soils and 
Geology 

Associations 

Status Additional 
surveys 

recommended? 
Jones cycladenia 
(Cycladenia humilis 
var. jonesii) 

4,400 to 
6,000 feet 

Mid-May to 
June 

Eriogonum-
Ephedra cool 
desert shrub 
and juniper 
communities 

Gypsiferous 
saline soils on 
Chinle, Cutler, 
and Summerville 
formations 

Federally 
listed as 
threatened 

No 

 

To precisely determine areas of suitable habitat for these species within the Alton Coal Tract, data on 
surface geology (UGS 1999) and elevation were used in combination with vegetation community data as 
delineated through survey work. The main types of surface geology in the area are Tropic Shale (Kt) and 
Dakota formation (Kd), both of which are a mix of shale and sandstone. Other types of surface geology in 
the tract are Alluvium (Qa) and Mass Movement Deposits (Qms). Alluvium areas are mostly sand and 
other loose materials deposited in stream beds and washes, and Mass Movement Deposits include rock 
fall, talus, and colluvium (UGS 1999). Since there are no areas of limestone in the tract, Charleston 
Mountain violet and Paria breadroot are not likely to occur in the tract. There are also no Chinle, Cutler, 
or Summerville formations, which excludes Jones’ Cycladenia. Finally, the lack of Navajo and Kayenta 
sandstone, and Moenkopi, Entrada, and Carmel formations excludes Ruth’s sphaeromeria and slender 
camissonia from occurring in the tract. No surveys are recommended for these five species in the 2008 
field season.  

Possible areas of occurrence for the remaining species, sandloving penstemon, are shown in Figure 3. 
These potential habitat areas were identified by referencing surface geology information (UGS 1999) and 
vegetation covers as delineated using data acquired during the fall 2007 field surveys. Based on habitat 
requirements listed by the Utah Rare Plant Guide (UNPS 2007), sandloving penstemon has a relatively 
high likelihood of occurrence in Qa surface geology coupled with mountain brush, sagebrush/grass, or 
rabbitbrush ecology. Sandloving penstemon may also occur, although with lower likelihood, in Qa or 
Qms surface geology coupled with sagebrush/grassland (treated) or pinyon-juniper/mountain brush 
communities. Estimated areas of potential habitat for this species are shown in Table 6 and Figure 3. 
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Table 6. Acres of Potential Occurrence of Special Status or Rare Plant Species in the LBA (see also 
Figure 3) 

 Acres of Higher Likelihood Potential 
Occurrence 

Acres of Lower Likelihood Potential 
Occurrence 

Sandloving penstemon 625.09 443.26 

Surveys for sandloving penstemon are recommended in identified potential habitat during their flowering 
period (May and June) in the 2008 field season. Recommended areas of focus include locations where 
potential habitats overlap with proposed impact areas, although surrounding areas may also be surveyed 
as necessary.  
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Figure 3. Alton Coal Tract threatened, endangered, and sensitive plant species habitat. 
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RARE PLANT SPECIES SURVEY: PENSTEMON AMMOPHILUS MAY 27–30, 2008 
Based on the recommendation from the habitat classification surveys and special status plant species 
potential occurrence determinations, a field survey was conducted to further assess the potential for 
sandloving penstemon to be present in the Alton Coal Tract.  

METHODS 
Prior to the field survey, known locations of sandloving penstemon were reviewed at the herbarium at 
Brigham Young University, Provo, Utah. All specimen locations were plotted on a field map. Notes about 
habitats, associated plant communities, elevation, phenology, geology, soil types, and other applicable 
information were written in a field notebook. Based on the voucher specimens for this plant species, the 
most appropriate days believed to successfully locate sandloving penstemon in a field survey were chosen 
for the survey period. 

Prior to surveying the Alton Coal Tract, several known locations of the plant were visited to review the 
specific habitats, identify the current phenology of the species and also to re-create a visual or “target” 
image for the surveyor. Once these locations, habitats, and live plants were visited, the survey then 
focused on the areas within the Alton Coal Tract.  

The field survey for sandloving penstemon was conducted from May 27 to May 30, 2008 by Mt. Nebo 
Scientific, Inc. Figure 4 identifies the survey area for the sandloving penstemon. These areas were 
accessed using a 4WD vehicle and an ATV on the roads and trails, then by walking the areas not 
accessible by the vehicles. Binoculars and spotting scopes were also used to assist in the search for 
suitable habitat for the plants.  

RESULTS AND DISCUSSION 
Although relatively close in proximity to known populations of the sandloving penstemon, this plant 
species was not found in the tract shown in Figure 4, nor was the precise habitat of which this plant is 
currently thought to be limited to, found in the tract. Based on the research and subsequent field survey 
for the sandloving penstemon, it is believed that there is a very low probability that the species occurs in 
the tract.  
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Figure 4. Survey area for sandloving penstemon. 
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WET MEADOWS OF THE ALTON COAL TRACT: A PRELIMINARY ASSESSMENT 
JULY 2, 2008 
The scope of this study was to provide a preliminary assessment of some specific wet meadows currently 
used as pasture lands near the northern most boundary of the tract. The scope of the study was to provide 
a preliminary description of the pastures/meadows from a vegetation aspect with implications regarding 
their potential for being considered for future wetland studies. Soils and hydrology, two additional 
components required for wetland determinations, are only cursorily addressed in this study.  

The study area was visited in November 2007, June 2008, and July 2008. On July 2, 2008, quantitative 
and qualitative data were recorded in the wet meadows near the northern boundary of the tract, just south 
of the Town of Alton, Utah (Figure 5). 

METHODS 

SAMPLING DESIGN AND TRANSECT/QUADRAT PLACEMENT 
Transect lines for vegetation sampling were placed randomly within the boundaries of the meadow areas 
(see Figure 5). The transect placement technique was employed with the goal to adequately sample the 
meadows with a representative number of samples for each area. Once transects were established, quadrat 
locations for sampling were chosen using random numbers from the transect lines with the objective to 
record data without preconceived bias.  

COVER, FREQUENCY AND COMPOSITION 
Cover estimates were made using ocular methods with meter square quadrats. Species composition, cover 
by species, and relative frequencies were also assessed from the quadrats. Additional information was 
recorded on the raw data sheets notes such as: slope, exposure, grazing use, disturbance and/or other 
appropriate notes. Plant nomenclature follows Welsh et al. (2003).  

RESULTS AND DISCUSSION 
The sample areas were comprised of two wet meadows. They were sampled and have been reported 
separately and were called the “East Pasture" and "West Pasture" (see Figure 5).  

WET MEADOWS: EAST PASTURE 
The dominant plant species present in the sample quadrats in the East Pasture were wiregrass (Juncus 
arcticus), small-wing sedge (Carex microptera), and Missouri iris (Iris missouriensis). All species present 
in the sample quadrats along with their cover and frequency values are shown in Table 7. The total living 
cover for the East Pasture was estimated at 80.75% (Table 8). The living understory cover composition 
was comprised of 85.48% grasses (or grass-like species) and 14.52% forbs (see Table 8). No woody 
species were present in the sample quadrats.  
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Figure 5. Wetland meadow sample areas. 
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Table 7. East Pasture Wet Meadow at the Alton Coal Tract. Total Cover, Standard Deviation and 
Frequency by Species (2008) 

 Mean Percentage Standard Deviation Percentage Frequency 
Trees and Shrubs    
Forbs    

Chenopodium sp. 0.13  0.78  2.50  

Erigeron sp. 3.38  8.47  20.00 

Iris missouriensis  7.13 11.88 32.50 

Melilotus officinalis  0.25 1.56  2.50  

Plantago major  0.25 1.09  5.00  

Grasses    
Bromus inermis 3.13 6.39 22.50  

Carex microptera 18.50 19.50 60.00  

Juncus arcticus 47.50 26.76 90.00  

Table 8. East Pasture Wet Meadow at the Alton Coal Tract. Total Cover, Standard Deviation and 
Sample Size (2008) 

 Mean Percentage Standard Deviation Percentage Frequency 
A. Total Cover    

Total Living Cover 80.75  10.34 40 

Litter 16.20 9.33 40 

Bareground 2.03 2.40 40 

Rock   1.03 0.16 40 

    

B. % Composition    
Shrubs 0.00 0.00 40 

Forbs 14.52 18.08 40 

Grasses 85.48 18.08 40 

 

WET MEADOWS: WEST PASTURE 
The dominant plant species for the West Pasture was primarily wiregrass (Table 9). Total living cover in 
this meadow was 78.00% (Table 10). The living cover was comprised almost exclusively of grass or 
grass-like species, which made up nearly 97% of the living cover by composition (see Table 10). Like the 
East Pasture, no woody species were present in the sample quadrats.  

Table 9. West Pasture Wet Meadow at the Alton Coal Tract LBA. Total Cover, Standard Deviation and 
Frequency by Species (2008) 

 Mean Percentage Standard Deviation Percentage Frequency 
Trees and Shrubs    
Forbs    

Cirsium sp. 0.75 1.79 15.00 

Erigeron sp. 0.85 1.80 20.00 
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Table 9. West Pasture Wet Meadow at the Alton Coal Tract LBA. Total Cover, Standard Deviation and 
Frequency by Species (2008) 

 Mean Percentage Standard Deviation Percentage Frequency 
Melilotus officinalis  0.75 2.38 10.00 

Grasses    
Bromus inermis 6.40 9.53 50.00 

Elymus elymoides 0.25 1.09 5.00 

Juncus arcticus 67.50 14.45 100.00 

Poa pratensis 1.50 4.77 10.00 

Table 10. West Pasture Wet Meadow at the Alton Coal Tract. Total Cover, Standard Deviation and 
Sample Size (2008) 

 Mean Percentage Standard Deviation Percentage Frequency 
A. Total Cover    

Total Living Cover 78.00  7.65 20 

Litter 15.85 9.60 20 

Bareground 5.10 6.63 20 

Rock   1.05 0.22 20 

    

B. % Composition    
Shrubs 0.00 0.00 20 

Forbs 3.01 4.83 20 

Grasses 96.99 4.83 20 

 

DISCUSSION 

HYDROPHYTIC VEGETATION 
As mentioned, the scope of this report was to provide vegetation information regarding the wet meadows 
near the northern boundary of the Alton Coal Tract. Quantitative data from sampling the plant 
communities of the wet meadows can provide insight as to whether these areas may have the potential to 
be delineated as jurisdictional wetlands and if additional studies should be conducted in the future to 
make this determination. The U.S. Army Corps of Engineers (COE), the regulatory agency responsible 
for jurisdiction of wetlands under Section 404 of the Clean Water Act (33 USC 1344), has recently 
provided a manual that provides technical guidance and procedures for identifying and delineating 
wetlands in the arid west region, of which the Alton Coal Tract is part (COE 2006).  

The COE manual mentioned above has a section regarding hydrophytic vegetation indicators for wetland 
delineations. This section describes two procedures that may be used to indicate the presence of 
hydrophytic vegetation, which is one step in determining if a given area would be considered wetland or 
jurisdictional wetland by definition. Both hydrophytic vegetation indicator procedures use quantitative 
data for their determinations. The first test is called the Dominance Test.  

The Dominance Test is the basic hydrophytic vegetation indicator and “should be applied in every 
wetland determination in the arid west”. This test is described by suggesting that the vegetation in a given 
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community is “hydrophytic” if more that 50% of the dominant plant species across all strata are rated as 
follows:  

1. OBL [Obligate Wetland: occurs almost always (estimated probability 99%) under natural 
condition in wetlands]  

2. FACW [Facultative Wetland: usually occurs in wetlands (estimated probability 67%– 99%), but 
occasionally found in non-wetlands]  

3. FAC [Facultative Wetland: Equally likely to occur in wetland or non-wetland (estimated 
probability 34%–66%)]  

When the data from the East Pasture and West Pasture wet meadows were put through the Dominance 
Test, both pastures would be considered to support hydrophytic vegetation by the COE methods.  

The second COE hydrophytic vegetation indicator procedure is called the Prevalence Test. This test can 
be employed on the vegetation in a community if it fails the Dominance Test described above, but meets 
those requirements for hydric soils and wetland hydrology in the wetland delineation process. The 
Prevalence Test considers all species in a plant community; however, the indicator categories assigned to 
the species (OBL, FACW, FAC, etc.) places a “weighted” value on them by using cover values of 
individual species. In other words, if a given plant species has more cover and is assigned OBL, FACW 
or FAC it is more likely that the community will be determined to be hydrophytic.  

When the quantitative data of the East Pasture and West Pasture wet meadows are computed through the 
Prevalence Test, both pastures would be considered as supporting hydrophytic vegetation. 

HYDRIC SOILS 
As mentioned previously, the focus of this study was to be on vegetation analyses and not on soils or 
hydrology, two other important aspects for studies when delineating wetlands using COE protocols. 
Nonetheless, a few holes were dug in the pastures and the soils were examined for redox characteristics. 
These soil characteristics were present in the limited amount of sample holes observed. These holes were 
dug at random locations, but the sample number was not enough to be considered an adequate number of 
samples to determine if the meadows were dominated by hydric soils to be determined as jurisdictional by 
the COE.  

WETLAND HYDROLOGY 
This discipline is another crucial consideration necessary for wetland determinations and has not been 
studied in enough detail to make the determination in the scope of this report. However, when aerial 
photographs were examined (i.e., Figure 5) and when field observations were considered, it appears that 
the water supporting wet meadows in the East Pasture and West Pasture is a result of runoff irrigation 
from the fields directly north and adjacent to the pastures—not the result of water being supplied by 
natural means such as springs or seeps in the immediate area.  

CONCLUSIONS 
The quantitative data and the test procedures that determine the presence of hydrophytic vegetation 
suggests that the wet meadows of the East Pasture and West Pasture are that of wetlands—whether or not 
they are jurisdictional through the COE has not yet been determined. Cursory thoughts about soils and 
hydrology also suggest these areas could be considered wetlands. However, because the hydrologic 
regime may be artificially induced by present and historical irrigation practices, more study is probably 
warranted if a determination is to be made if the areas would be considered jurisdictional through the 
COE.  
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Attachment 1: Relevé Plot Data 
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Relevé Plot 
Data 

Relevé ID Plant 
Community 

Surveyors General Notes 

Date 
11/17/2007 Veg 1 Wiregrass PDC and AAM Pasture, grazed, irrigation runoff area  
11/17/2007 Veg 2 Black 

sagebrush/ 
grass 

PDC and AAM Could have been seeded because lots of AGCR, may not be as "natural" as other ARNO 
communities. Small scattered JUOS. 

11/17/2007 Veg 3 Black 
sagebrush/ 
grass 

PDC and AAM Close to native condition as compared to veg 2. 

11/17/2007 Veg 4 Pastureland PDC and AAM Previously was a sagebrush/grass community. Presently pasture, unirrigated and fenced. 
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, 

BG, and TS 
  

11/17/2007 Veg 6 Rabbitbrush PDC and AAM Heavily grazed, previously s/g community 
11/17/2007 Veg 7 Dry pastureland PDC and AAM Converted from s/g, scattered PJ, very heavily grazed. Fairly recently worked by tractor. 
11/17/2007 Veg 8 Sagebrush/ 

grass 
PDC and AAM PJ cleared but not ARNO. Other side of road was cleared of ARNO. 

11/17/2007 Veg 9 S/G, scattered 
PJ 

PDC and AAM Chipped PJ. To ehn.(?) sage grouse habitat. 

11/17/2007 Veg 10 Oakbrush PDC and AAM Area adjacent to PJ removed with track hoe and grapple claw to increase sage grouse 
habitat. Piles of PJ. 

11/17/2007 Ref 11 S/G sagebrush PDC and AAM   
11/18/2007 Veg 12 PJ PDC and AAM Lots of bare ground 
11/18/2007 Veg 13 Sagebrush/ 

grass 
PDC and AAM Lots of bare ground covered with chipped PJ, weeds, and a fair amount oak, used to be 

mostly PJ with sage but much of the PJ has been cleared. 
11/17/2007 Veg A (15) Pastureland TS and BTG Grazed grasses also part of cover. Grazed. 
11/17/2007 Veg B (16) Sagebrush/ 

grass 
TS and BTG Grazed grasses have moderate cover. 

11/17/2007 Veg C (17) Sage/ Gambel 
Oak/ Grass 

TS and BTG Grazed grasses have abundant cover. PJ near edge of plot. 

11/17/2007 Veg D (18) Black 
sagebrush/ 
grass 

TS and BTG Grasses have abundant cover. Less grazed than A, B, C. 

11/17/2007 Veg E (19) Black 
sagebrush/ 
grass 

TS and BTG PJ in surrounding area. 

11/18/2007 Veg F (20) S/G chipped PDC and BTG Previously this area was mostly PJ. Currently it is progressing toward a S/G community. 
Chipped to increase sage grouse habitat. 

11/18/2007 Veg G (21) P-J PDC and BTG Some soil pavement present (0.5"). Sparse understory. No forbs or grasses noted here. 
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG   
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG ARNO and CHNA areas interspersed. Few forb species. 
11/18/2007 Veg J (24) S/G chipped PDC and BTG   
11/18/2007 Veg K (25) Gambel oak PDC and BTG Relatively small area with lots of ARNO. 
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG Very homogenous. 
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Achillea 
millefolium 

Agropyrum 
cristatum 

Artemisia 
nova 

Artemisia 
tridentata 

Date ACMI AGCR ARNO ARTR 
11/17/2007 Veg 1 Wiregrass PDC and AAM         
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM   common  

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM     common   

11/17/2007 Veg 4 Pastureland PDC and AAM  common few  
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
    moderate   

11/17/2007 Veg 6 Rabbitbrush PDC and AAM   rare few 
11/17/2007 Veg 7 Dry pastureland PDC and AAM   moderate few   
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM  moderate common moderate 
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM   moderate common   
11/17/2007 Veg 10 Oakbrush PDC and AAM    moderate 
11/17/2007 Ref 11 S/G sagebrush PDC and AAM         
11/18/2007 Veg 12 PJ PDC and AAM   moderate  
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM     moderate   
11/17/2007 Veg A (15) Pastureland TS and BTG   few  
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG     few   
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG   moderate  

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG     common   

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG   common  

11/18/2007 Veg F (20) S/G chipped PDC and BTG   few moderate moderate 
11/18/2007 Veg G (21) P-J PDC and BTG   moderate few 
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG       moderate 
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG   common  
11/18/2007 Veg J (24) S/G chipped PDC and BTG moderate   few few 
11/18/2007 Veg K (25) Gambel oak PDC and BTG  common common  
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG     common few 
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Artemisia 
tridentata  
var. vaseyana 

Aster or 
composite sp. 

Astragalus  
sp. 

Atriplex 
canescens 

Date ATRVA ASTER ASTRAGALUS ATCA 
11/17/2007 Veg 1 Wiregrass PDC and AAM         
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM     

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM         

11/17/2007 Veg 4 Pastureland PDC and AAM     
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
        

11/17/2007 Veg 6 Rabbitbrush PDC and AAM    rare 
11/17/2007 Veg 7 Dry pastureland PDC and AAM         
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM     
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM         
11/17/2007 Veg 10 Oakbrush PDC and AAM     
11/17/2007 Ref 11 S/G sagebrush PDC and AAM         
11/18/2007 Veg 12 PJ PDC and AAM     
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM   few few   
11/17/2007 Veg A (15) Pastureland TS and BTG     
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG         
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG     

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG         

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG     

11/18/2007 Veg F (20) S/G chipped PDC and BTG         
11/18/2007 Veg G (21) P-J PDC and BTG     
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG         
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG     
11/18/2007 Veg J (24) S/G chipped PDC and BTG         
11/18/2007 Veg K (25) Gambel oak PDC and BTG moderate    
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG         
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Bromus 
carinatus 

Bromus 
inermis 

Bromus 
tectorum Carex sp. 

Cercocarpus 
montanus 

Date BRCA BRIN BRTE CAREX CEMO 
11/17/2007 Veg 1 Wiregrass PDC and AAM           

11/17/2007 Veg 2 
Black sagebrush/ 
grass PDC and AAM 

     
11/17/2007 Veg 3 

Black sagebrush/ 
grass PDC and AAM common         

11/17/2007 Veg 4 Pastureland PDC and AAM 
 

few 
   

11/17/2007 Veg 5 Pinyon/ juniper 
PDC, AAM, BG, 
and TS         common 

11/17/2007 Veg 6 Rabbitbrush PDC and AAM 
   

few 
 11/17/2007 Veg 7 Dry pastureland PDC and AAM few         

11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM moderate 
   

few 
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM           
11/17/2007 Veg 10 Oakbrush PDC and AAM 

     11/17/2007 Ref 11 S/G sagebrush PDC and AAM     common     
11/18/2007 Veg 12 PJ PDC and AAM 

     11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM     few     
11/17/2007 Veg A (15) Pastureland TS and BTG 

     11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG           

11/17/2007 Veg C (17) 
Sage/ Gambel Oak/ 
Grass TS and BTG 

     
11/17/2007 Veg D (18) 

Black sagebrush/ 
grass TS and BTG           

11/17/2007 Veg E (19) 
Black sagebrush/ 
grass TS and BTG 

     11/18/2007 Veg F (20) S/G chipped PDC and BTG few   few     
11/18/2007 Veg G (21) P-J PDC and BTG 

     11/18/2007 Veg H (22) Rabbitbrush PDC and BTG           
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG 

     11/18/2007 Veg J (24) S/G chipped PDC and BTG           
11/18/2007 Veg K (25) Gambel oak PDC and BTG 

 
moderate 

  
few 

11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG     few     
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Cirsium sp. Cirsium 
arvense 

Chrysothamnus 
nauseosus 

Dactylis 
glomerata 

Echinocereus 
sp. 

Date CIRSIUM CIAR CHNA DAGL ECHINOCACT
US 

11/17/2007 Veg 1 Wiregrass PDC and AAM   rare       
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM      

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM     few     

11/17/2007 Veg 4 Pastureland PDC and AAM few   few  
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
        rare 

11/17/2007 Veg 6 Rabbitbrush PDC and AAM   common   
11/17/2007 Veg 7 Dry pastureland PDC and AAM few   few     
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM      
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM           
11/17/2007 Veg 10 Oakbrush PDC and AAM      
11/17/2007 Ref 11 S/G sagebrush PDC and AAM rare   few     
11/18/2007 Veg 12 PJ PDC and AAM      
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM moderate         
11/17/2007 Veg A (15) Pastureland TS and BTG   moderate   
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG     few     
11/17/2007 Veg C (17) Sage/ Gambel 

Oak/ Grass 
TS and BTG   few   

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG           

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG      

11/18/2007 Veg F (20) S/G chipped PDC and BTG few   few     
11/18/2007 Veg G (21) P-J PDC and BTG      
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG     common     
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG   common   
11/18/2007 Veg J (24) S/G chipped PDC and BTG moderate         
11/18/2007 Veg K (25) Gambel oak PDC and BTG   moderate   
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG           
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Elymus  
hispidus 

Elymus  
smithii 

Elymus 
trachycaulus 

Elytrigia 
juncea 

? 

Date ELHI ELSM ELTR ELJU ERCO 
11/17/2007 Veg 1 Wiregrass PDC and AAM           
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM      

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM           

11/17/2007 Veg 4 Pastureland PDC and AAM moderate   moderate  
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
          

11/17/2007 Veg 6 Rabbitbrush PDC and AAM   common   
11/17/2007 Veg 7 Dry pastureland PDC and AAM     moderate few   
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM  moderate    
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM     few moderate few 
11/17/2007 Veg 10 Oakbrush PDC and AAM      
11/17/2007 Ref 11 S/G sagebrush PDC and AAM     common     
11/18/2007 Veg 12 PJ PDC and AAM   few   
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM           
11/17/2007 Veg A (15) Pastureland TS and BTG      
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG           
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG      

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG           

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG      

11/18/2007 Veg F (20) S/G chipped PDC and BTG     few     
11/18/2007 Veg G (21) P-J PDC and BTG      
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG           
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG   few   
11/18/2007 Veg J (24) S/G chipped PDC and BTG     few     
11/18/2007 Veg K (25) Gambel oak PDC and BTG      
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG           

36 



Alton Coal Tract LBA EIS Report of Reconnaissance Surveys: Vegetation and Special Status Species, Wildlife and Special Status Species, 
Sandloving Penstemon, Wet Meadows 

Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Erigeron sp. Eriogonum 
sp. 

Festuca sp. Grindelia 
squarrosa 

Gutierrezia 
sarothrae 

Date ERIGERON ERIOGONUM FESTUCA GRSQ GUSA 
11/17/2007 Veg 1 Wiregrass PDC and AAM           
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM     few 

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM         few 

11/17/2007 Veg 4 Pastureland PDC and AAM     rare 
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
few rare few     

11/17/2007 Veg 6 Rabbitbrush PDC and AAM      
11/17/2007 Veg 7 Dry pastureland PDC and AAM       rare few 
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM      
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM         few 
11/17/2007 Veg 10 Oakbrush PDC and AAM      
11/17/2007 Ref 11 S/G sagebrush PDC and AAM         few 
11/18/2007 Veg 12 PJ PDC and AAM     few 
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM           
11/17/2007 Veg A (15) Pastureland TS and BTG      
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG           
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG      

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG           

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG      

11/18/2007 Veg F (20) S/G chipped PDC and BTG           
11/18/2007 Veg G (21) P-J PDC and BTG      
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG           
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG few     
11/18/2007 Veg J (24) S/G chipped PDC and BTG           
11/18/2007 Veg K (25) Gambel oak PDC and BTG      
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG           
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Hordeum 
jubatum 

Juncus arcticus Juniperus 
osteosperma 

Juniperus 
scopulorum 

Date HOJU JUAR JUOS JUSC 
11/17/2007 Veg 1 Wiregrass PDC and AAM moderate common     
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM   few  

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM     few   

11/17/2007 Veg 4 Pastureland PDC and AAM   rare  
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
    common   

11/17/2007 Veg 6 Rabbitbrush PDC and AAM  moderate few  
11/17/2007 Veg 7 Dry pastureland PDC and AAM         
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM   few  
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM     few   
11/17/2007 Veg 10 Oakbrush PDC and AAM   few moderate 
11/17/2007 Ref 11 S/G sagebrush PDC and AAM   moderate     
11/18/2007 Veg 12 PJ PDC and AAM   common rare 
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM few   few   
11/17/2007 Veg A (15) Pastureland TS and BTG     
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG         
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG     

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG     few   

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG   few  

11/18/2007 Veg F (20) S/G chipped PDC and BTG     few   
11/18/2007 Veg G (21) P-J PDC and BTG   common  
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG         
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG     
11/18/2007 Veg J (24) S/G chipped PDC and BTG     few   
11/18/2007 Veg K (25) Gambel oak PDC and BTG   few  
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG few       
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Mustard sp. Opuntia sp. Penstemon 
palmeri 

Peraphyllum 
ramosissimum  

Date MUSTARD OPUNTIA PEPA PERA 
11/17/2007 Veg 1 Wiregrass PDC and AAM         
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM     

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM         

11/17/2007 Veg 4 Pastureland PDC and AAM     
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
  moderate   rare 

11/17/2007 Veg 6 Rabbitbrush PDC and AAM   rare  
11/17/2007 Veg 7 Dry pastureland PDC and AAM         
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM     
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM         
11/17/2007 Veg 10 Oakbrush PDC and AAM     
11/17/2007 Ref 11 S/G sagebrush PDC and AAM         
11/18/2007 Veg 12 PJ PDC and AAM rare rare  rare 
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM     few   
11/17/2007 Veg A (15) Pastureland TS and BTG     
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG         
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG     

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG         

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG     

11/18/2007 Veg F (20) S/G chipped PDC and BTG         
11/18/2007 Veg G (21) P-J PDC and BTG     
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG         
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG     
11/18/2007 Veg J (24) S/G chipped PDC and BTG         
11/18/2007 Veg K (25) Gambel oak PDC and BTG  few   
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG         
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Sanguisorba 
minor 

Sissymbrium 
sp. 

Sissymbrium 
altissimum 

Stipa 
hymenoides 

Date SAMI SISSYMBRIUM SIAL STHY 
11/17/2007 Veg 1 Wiregrass PDC and AAM         
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM     

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM         

11/17/2007 Veg 4 Pastureland PDC and AAM    few 
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
        

11/17/2007 Veg 6 Rabbitbrush PDC and AAM     
11/17/2007 Veg 7 Dry pastureland PDC and AAM         
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM     
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM         
11/17/2007 Veg 10 Oakbrush PDC and AAM     
11/17/2007 Ref 11 S/G sagebrush PDC and AAM         
11/18/2007 Veg 12 PJ PDC and AAM     
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM   moderate     
11/17/2007 Veg A (15) Pastureland TS and BTG     
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG         
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG     

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG         

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG     

11/18/2007 Veg F (20) S/G chipped PDC and BTG     few   
11/18/2007 Veg G (21) P-J PDC and BTG     
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG         
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG     
11/18/2007 Veg J (24) S/G chipped PDC and BTG few       
11/18/2007 Veg K (25) Gambel oak PDC and BTG     
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG         
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Relevé Plot 
Data 

Relevé ID Plant Community Surveyors Symphorocarpus 
oreophilus 

Trifolium  
sp. 

Triglochin 
maritima 

Verbascum 
thapsis 

Yucca  
sp. 

Date SYOR TRIFOLIUM TRMA VETH YUCCA 
11/17/2007 Veg 1 Wiregrass PDC and AAM     few     
11/17/2007 Veg 2 Black sagebrush/ 

grass 
PDC and AAM      

11/17/2007 Veg 3 Black sagebrush/ 
grass 

PDC and AAM           

11/17/2007 Veg 4 Pastureland PDC and AAM      
11/17/2007 Veg 5 Pinyon/ juniper PDC, AAM, BG, 

and TS 
few       rare 

11/17/2007 Veg 6 Rabbitbrush PDC and AAM      
11/17/2007 Veg 7 Dry pastureland PDC and AAM   rare       
11/17/2007 Veg 8 Sagebrush/ grass PDC and AAM      
11/17/2007 Veg 9 S/G, scattered PJ PDC and AAM           
11/17/2007 Veg 10 Oakbrush PDC and AAM moderate     
11/17/2007 Ref 11 S/G sagebrush PDC and AAM           
11/18/2007 Veg 12 PJ PDC and AAM few     
11/18/2007 Veg 13 Sagebrush/ grass PDC and AAM           
11/17/2007 Veg A (15) Pastureland TS and BTG      
11/17/2007 Veg B (16) Sagebrush/ grass TS and BTG           
11/17/2007 Veg C (17) Sage/ Gambel Oak/ 

Grass 
TS and BTG      

11/17/2007 Veg D (18) Black sagebrush/ 
grass 

TS and BTG           

11/17/2007 Veg E (19) Black sagebrush/ 
grass 

TS and BTG      

11/18/2007 Veg F (20) S/G chipped PDC and BTG           
11/18/2007 Veg G (21) P-J PDC and BTG      
11/18/2007 Veg H (22) Rabbitbrush PDC and BTG           
11/18/2007 Veg I (23) ARNO / CHNA PDC and BTG      
11/18/2007 Veg J (24) S/G chipped PDC and BTG       rare   
11/18/2007 Veg K (25) Gambel oak PDC and BTG few     
11/18/2007 Veg L (26) S/G (ARNO) PDC and BTG           
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I.2. Preliminary Jurisdictional Determination for the Alton Coal Tract 

  



 

  



REPlVTO 
A,HENTION OF 

DEPARTMENT OF THE ARMY 

U.S. ARMY ENGINEER DISTRICT, SACRAMENTO 

CORPS OF ENGINEERS 

1325 J STREET 

SACRAMENTO CA 95814-2922 

October 29, 2012 

Regulato ry Division SPK-201 1-01 248 

Mr. Keith Rigtrup 
Bureau of Land Management, Kanab Field Office 
319 North 100 East 
Kanab, Utah 84741 

Dear Mr. Rigtrup: 

We are responding to your consultants September 14,2012 request for a preliminary 
jurisdict ional determination (JD), in accordance with our Regulatory Guidance Letter (RGL) 08-
01. for the Alton Coal Tract EIS site. The approximately 3500-acre site is located on or near 
Kanab Creek, Section 14, Township 39 S, Range 6 W, Salt Lake Meridian, Latitude 37.40757°, 
Longitude -112.46555°, Alton, Kane County, Utah. 

Based on available information, we concur with the amount and location of wetlands 
andlor other watcr bodies on the site as depicted on the cnclosed Figures J and 2 from 
Long Resource Consultants, Inc. and Mt. Nebo Scientific, Inc; and Figures 3, 4A-40 
prepared by Frontier Corporation (Enclosure I). The approximately 69.07 acres of wetlands 
and 72.528 linear feet of other water bodies present with in the survey area are potential waters of 
the United States regulated under Section 404 of the Clean Water Act. 

A copy of our RGL 08·02 Preliminary Jurisdictional Detennination Fonn (Enclosure 2) for 
this site is enclosed. Please sign and return a copy of the completed fonn to this office. Once we 
rcceive a copy of the fonn with your signature we can accept and process a Pre·Construction 
Notificat ion or pennit application for your proposed project. 

You should not start any work in potentially jurisdictional waters of the United States unless 
you have Department of the Anny pennit authori zation for the activity. You may request an 
approved JO for this site at any time prior to starting work within waters. Ln certain 
circumstances, as described in RGL 08·02, an approved JO may later be necessary. 

You should provide a copy of this letter and notice to all other affected parties, including 
any individual who has an identifiable and substantial legal interest in the property. 

This preliminary detenn i nation has been conducted to identify the potential limits of 
wetlands and other water bodies which may be subject to Corps of Engineers' jurisdiction for the 
particular site identified in this request. A Notification of Appeal Process and Request for 
Appeal fonn is enclosed to notify you of your options with this detennination (Enclosure 3). 



·2· 

This detcnnination may not be valid fo r the wetland conservat ion provisions of the Food 
Security Act of 1985. !fyou or your tenant are U.S. Department of Agriculture (USDA) 
program participants, or anticipate participation in USDA programs, you should request a 
certified wetland dctennination from the local office of the Natural Resources Conservation 
Service, prior to starting work . 

We appreciate your feedback. At yOUf earliest convenience, please tell us how we are doing 
by completing the customer survey on our website under Customer Sen/ice Survey. 

Please refer to identification number SPK-20 11 -0 1248 in any correspondence concerning 
this project. If you have any questions, please contact me at 196 E Tabernacle St, Suite 30, St. 
George, UT 84770-3474. email patricia.f.mcqueary@usace.army.mil, or telephone 435-986-
1961. For more information regarding our program. please visit our website at 
www .. ~pk.usace. army.mill Miss iOllsl R eglllalOry. aspx. 

Enclosures 
Enclosure I: Figures of the Project Area 
Enclosure I: Preliminary JD Fonn for signature 
Enclosure 3: Appeal Fornl 

Copy Furnished without enclosures 

Patricia L. McQueary 
Senior Project Manager, St. George Office 
Utah-Nevada Regulatory Branch 

Mr. Robert E. Long, Long Resource Consultants, Inc. , 1960 West Deep Creek Road, Morgan, 
Utah 84050 

Mr. Patrick D. Collins, Mt. Nebo Scientific, Inc., 330 East 400 South, Suite 6, P.O. Box 337, 
Springville. Utah 84663 

Mr. Larry Johnson, Alton Coal Development, LLC, 463 North 100 West, Sui te I, Cedar City. 
Utah 84720 

Mr. Dennis Wenger, Frontier Corporation, 221 North Gateway Drive, Suite B, Providence, Utah 
84332 

Mr. Benjamin Gaddis. SWCA. 257 East 200 South . Suite 200. Sal t Lake City. Utah 84111 



PRELIMINARY JURISDICTIONAL DETERMINATION FORM 
Sacramento District 

This preliminary JD finds that there "may be" waters of the United States on the subject project site, and identifies all 
aquatic features on the site that could be affected by the proposed activity. based on the followin2 information: 

Regulatory Branch: Nevada-Utah File/ORM #: SPK-2011-01248 PJD Date: October 29, 2012 

State: UT City/County: Alton, Kane County Name/Address Of Property Owner/Potential Applicant 
Nearest Waterbody: Keith Rigtrup 

Bureau of Land Management, Kanab Field Office 
Location (LaULong): 37.4075°,-112.4655° 319 North tOO East 

Kanab, Utah 84741 
Size of Review Area: -3500 acres 

Identify (Estimate) Amount of Waters in the Review Area 
Non-Wetland Waters: 

Name of any Water Bodies Tidal: 
on the site identified as 

linear feet 72528 ft wide acre(s) 
Stream Flow: Mixed 

Wetlands: 69.07 acre(s) Coward in N/ A 
Class: 

Section 10 Waters: Non-Tidal: 

~ Office (Desk) Detennination 
~ Field Determination: 

Date(s) of Site Visit(s): June 19, July 25, August 30, 2012 

SUPPORTING DATA: Data reviewed for preliminary JD (check all that apply - checked items should be included in case file 
and, where checked and requested, appropriately reference sources below) 

~ Maps, plans. plots or plat submitted by or on behalf of the applicant/consultant: 
~ Data sheets prepared/submitted by or on behalf of the applicant/consultant. 
0 Data sheets prepared by the Corps. 
0 Corps navigable waters' study. 
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File No.: SPK-20 1 1 -01248 Date: October 29, 2012 

319 North 100 East 

Kanab, Utah 84741 

Attached is: See Section below 

IN ITIAL PROFFERE D PER M IT (Standard Permit or Letter of pe1m ission) A 

PROFFERED PERMIT (Standard Permit or Letter of pennission) B 
PERMIT DENIAL c 
A PPROVED JURISDICTIONAL D ETERMINATION D 

X PRELIMINAR Y J URISDICTIONAL D ET ERMINATION E 

SECTION I- The following identifies your rights and options regarding an administrative appeal of the above 

decision. Additional information may be found at http:llwww.usace.anny.millcecw/pages/reg_marerials.aspx or 
Corps regulations at 33 CFR Part 331 . 
A: INITIAL PROFFER ED PERMIT: You may accept or object to the permit. 

• ACCEPT: If you received a Standard Pennit, you may sign the permit document and return it to the district engineer for final 
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your signature on 
the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights to appeal the 
permit. including its tenns and conditions, and approved jurisdictional determinations associated with the permit. 

• OBJECT: If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request that the 
permit be modified accordingly. You must complete Section II of this fonn and return the form to the district engineer. Your 
objections must be received by the district engineer within 60 days of the date of this notice. or you will forfeit your right to appeal 
the permit in the future. Upon receipt of your letter, the district engineer will evaluate your objections and may: (a) modify the permit 
to address all of your concerns, (b) modify the permit to address some of your objections, or (c) not modify the permit having 
determined that the permit should be issued as previously written. After evaluating your objections, the district engineer will send 
you a proffered pern1it for your reconsideration, as indicated in Section B below. 

B: PROF FER E D P ERMIT: You may accept o r appeal the pem1it 

• ACCEPT: lfyou received a Standard Pennit, you may sign the pennit document and return it to the district engineer for final 
authorization. If you received a Letter ofPennission (LOP), you may accept the LOP and your work is authorized. Your signature on 
the Standard Permit or acceptance of the LOP means that you accept the pennit in its entirety, and waive all rights to appeal the 
pem1it, including its terms and conditions, and approved jurisdictional determinations associated with the permit. 

• APPEAL: If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, you may 
appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section ll of this form and 
sending the form to the division engineer (address on reverse). This form must be received by the division engineer within 60 days of 
the date of this notice. 

C: P ERMIT D ENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process by 
completing Section n of this fonn and sending the fom1 to the division engineer (address on reverse). This form must be received by the 
division engineer within 60 days of the date of this notice. 

D : APPROVED JURISDICTIONAL D ETER M INATION: You m ay accept or appeal the approved JD or provide 

new infonnation. 

• ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days of the date of 
this notice, means that you accept the approved m in its entirety, and waive all rights to appeal the approved JD. 

• APPEAL: If you disagree with the approved ID. you may appeal the approved JD under the Corps of Engineers Administrative 
Appeal Process by completing Section II of this form and sending the form to the division engineer (address on reverse). This fonn 
must be received by the division engineer within 60 days of the date of this notice. 

E : P RE LIMINAR Y J URISDIC TIONAL D ETERMINATION: You do not need to respond to the Corps regarding the 
preliminary JD. The Preliminary JD is not appealable. lfyou wish. you may request an approved JD (which may be appealed), by 
contacting the Corps district for further instruction. Also you may provide new infom1ation for further consideration by the Corps to 
reevaluate the JD. 



SECTION II - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT 
REASONS FOR APPEAL OR OBJECTIONS: (Describe your reasons for appealing the decision or your objections to an 
initial proffered permit in clear concise statements. You may attach additional information to this form to clarify where your reasons or 
objections are addressed in the administrative record.) 

ADDITIONAL INFORMATION: The appeal is limited to a review ofthe administrative record, the Corps memorandum for the record 
of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to clarify the 
administrative record. Neither the appellant nor the Corps may add new information or analyses to the record. However, you may 
provide additional infom1ation to clarify the location of information that is already in the administrative record. 

POINT OF CONTACT FOR QUESTIONS OR INFORMATION: 
If you have questions regarding this decision and/or the appeal process you 
may contact: 
Karen Clcmcntsen 
Project Manager, St. George Office 
Utah-Nevada Rcg\llatory Branch 
U.S. Army Corps of Engineers 
196 E Tabernacle St, Suite 30. St. George. UT 84770-3474 
Phone: 435-986-1961, FAX 916-557-6877 
Email: Karen. L.Clcmentscn@usacc.army.mil 
(Usc this address for submittals to the district engineer) 

If you only have questions regarding the appeal process you may also 
contact: 
Thomas J. Cavanaugh 
Administrative Appeal Review Officer 
U.S. Anny Corps of Engineers 
South Pacific Division, CESPD-PDO 
1455 Market Street, 20528 
San Francisco, California 94103-1399 
Phone: 415-503-6574, FAX 415-503-6646) 

Email: Thomas.J.Cavanaugh@usace.army.mil 
(Usc this address for submittals to the division engineer) 

RiGHT OF ENTRY: Your signature below grants the right of entry to Corps of Engineers personnel, and any government consultants, to 
conduct investigations of the project site during the course of the appeal process. You will be provided a 15 day notice of any site 
investigation, and will have the opportunity to participate in all site investigations. 

Date: Telephone number: 

Signature of appellant or agent. 
SPD vcrs1on rev•sed Deccmbt-r17, 2010 
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Wetland Survey of Alton Coal- Private Lease Area I Figure 2. Stream Channels 

By: Long Resource Consultants, Inc. Note: Stream channel numberina system used for data points. 
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Figure 3. Drainages Investigated for Stream Channels with an Ordinary High Water Mark (OHWM). 

Basemap color imagery from 20 II National Agricultural Imagery Program. !·meter resolution. 
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Wetland and Stream Channel Delineation. Map 1 of3. nonh pol'lion of project area. 

Basemap color infrared image') from 20 I I National Agricultural Image') ProgJlllt1. 1-meter resolution. 
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Figure 40. Wetland and Stream Channel Delineation. Map 3 of 3, soulh ponion of project area. 

Basemap color infrared imagery from 20 II National Agricultural Imagery Program. !·meter resolution 
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Figure 4C. Wetland and Stream Channel Delineation. Map 2 of 3. central ponion of project area. 

Basemap color infrared imager) from 20 II National Agricultural Image!) Program. 1-meter resolution. 
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1.0  INTRODUCTION  

1.1  Project Background 

Frontier Corporation USA (Frontier) was retained by Alton Coal Development, LLC (Alton 
Coal) to prepare a wetland and stream delineation technical report for the Alton Coal Tract Lease 
by Application (LBA) project located approximately 0.1 mile southeast of Alton and 2.9 miles 
east of U.S. Highway 89 in Kane County, Utah (Figure 1).  The project area is approximately 
3,581 acres in size and is situated on both public lands and private properties in the Alton 
Amphitheater (Figures 2A and 2B).  The public lands are administered by the U.S. Department 
of Interior Bureau of Land Management (BLM).  The project area can be accessed from U.S. 
Highway 89 via County Road 136. 
 
The location of the project area can be referenced on the Alton and Bald Knoll, Utah U.S. 
Geologic Survey (USGS) 7.5-minute quadrangle topographic maps (Figure 2A).  The project 
area covers portions of Sections 12, 13, 24 and 25, Township 39 South, Range 6 West and 
Sections 7, 18, 19, 20 30 and 31, Township 39 South, Range 5 West, Salt Lake Base Meridian.  
Kanab Creek flows north to south through the approximate center of the project area. The 
elevation of the project area ranges from approximately 7,420 feet in the upper foothills 
northeast of Kanab Creek to 6,580 feet in the lower (southern) Kanab Creek valley bottom 
(Figure 2A). 
 
The BLM is preparing a supplemental draft environmental impact statement (SDEIS) to analyze 
and disclose potential impacts that would result from the leasing and mining of coal reserves 
within the project area.  The BLM’s decision with respect to the project area will pertain only to 
leasing the tract; however, the potential impacts of mining the tract will be analyzed in the 
SDEIS because a coal mine would be a logical extension of the land lease.   This technical report 
identifies and delineates the boundaries of existing wetlands, streams, and other water bodies in 
the project area for analysis in the SDEIS.  The wetland and stream channel delineation has been 
completed at a sufficient level of detail for the issuance of a preliminary jurisdictional 
determination (PJD) by the U.S. Army Corps of Engineers (USACE).  The PJD will identify the 
potential limits of wetlands, streams and other water bodies that may be subject to the USACE’s 
regulatory jurisdiction under the federal Clean Water Act.  

1.2  Scope of the Wetlands and Stream Channel Delineation 

The scope of the wetlands and stream channel delineation included: 
  

 Identification and documentation of existing wetland, stream and water body conditions;  
 Delineation and surveying of wetland, stream channel and other water body boundaries;  
 Preparation of delineation maps and calculation of delineated channel lengths and 

wetland and water body acreage; and  
 Preparation of this delineation technical report in accordance with USACE reporting 

standards. 
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2.0  METHODS  

2.1  Wetlands Delineation  

Frontier scientists completed wetland field investigations in May and June 2012.  Wetlands were 
identified and delineated in accordance with the three-parameter approach (hydrology, soil, and 
vegetation) specified in the Regional Supplement to the Corps of Engineers Wetland Delineation 
Manual: Arid West Region (Version 2.0) (USACE 2008).  One meter pixel resolution, 2011 color 
infrared aerial imagery was used to produce 1-inch = 200-feet field maps, which were used to 
identify potential wetland areas, stream channels and other water bodies for sampling.  The aerial 
imagery was obtained from the Utah Automated Geo Reference Center (Utah AGRC 2012).    
 
Paired sample points were located on either side of wetland boundaries to contrast 
wetland/upland conditions.  The locations of wetland delineation sample points are shown on the 
delineation maps provided in Appendix A. 
 
The presence or absence of hydrological indicators (e.g., standing water, fresh alluvial deposits, 
root zone oxidation, drainage patterns, etc.) was noted at each sample point.  Soil pits were 
excavated to characterize soil profiles and soil/water conditions at each sample point.  Soil 
horizonation, texture, moisture content, depth to saturation, and/or standing water were noted for 
each soil pit.  The presence or absence of particulate organic matter, organic matter staining, 
redoximorphic features, and gleying were also noted if found.  Soil colors were determined with 
Munsell Soil Color Charts (Munsell 2000).   
 
The percent cover of observed plant species was visually estimated and recorded.  Dominant 
plant species were identified in accordance with the USACE’s 50/20 Rule and Prevalence Index.  
Plant identification was determined using A Utah Flora (Welsh et al. 2003),  Weeds of the West 
(Whitson et al. 2006) and the USDA-NRCS Plants Database (USDA-NRCS 2012).  The 
scientific nomenclature and wetland indicator status of plant species was determined using the 
USACE’s Arid West Final Draft Ratings (USACE 2012). 
 
The hydrological, soil, and vegetative data recorded at the sample points were transcribed onto 
the USACE Arid West Region Wetland Determination Data Forms (Appendix B).   A total of 
123 wetland delineation sample points and data forms were completed.  Sample point locations 
and delineated wetland boundaries were surveyed with a sub-meter Trimble GeoExplorer global 
positioning system (GPS).  The aerial imagery, wetland boundary surveys and sample point 
locations were incorporated into a geographic information system (GIS) database using ArcGIS 
9.3.  The GIS was used to produce wetland and stream delineation maps and to calculate wetland 
and water body acreages and stream channel lengths. 

2.2  Stream Channel Delineation 

Stream channels and other water bodies were delineated based on the presence of an ordinary 
high water mark (OHWM).  The project area was systematically inspected for stream channels 
and other water bodies in April and May 2012.  This included an inspection of all water bodies 
and stream drainages denoted on the USGS 7.5-minute topographic quadrangle maps and the 
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National Hydrography Dataset (NHD); and other potential stream drainages that were 
interpolated using the USGS topographic contours and aerial imagery (Figure 3).  The NHD data 
was obtained online at: http://nhd.usgs.gov/. 
 
The USGS and NHD stream drainages were shown as blue lines and the potential stream 
drainages that were interpolated using the topographic contours and aerial imagery were shown 
as pink lines on the 1-inch = 200-feet aerial field maps.  Each drainage was inspected in the field.  
The entire length of the drainage was walked and a representative reach (or reaches) was 
sampled and evaluated for the presence of an OHWM stream channel using the USACE’s 2010 
Arid West OHWM data sheet (USACE 2010).  The locations of OHWM sample points are 
shown on the stream channel delineation maps provided in Appendix C.   A total of 62 sample 
points for OHWM data sheets were completed (Appendix D).    
 
Drainages that had well-defined bed and banks, evidence of alluvial sorting of substrates and an 
OHWM were delineated as stream channels and surveyed with the GPS.  Delineated stream 
channels were classified as being ephemeral, intermittent or perennial.  Ephemeral streams only 
have flow in response to surface runoff from snow melt and rain events.  Intermittent streams 
typically have seasonal flow from surface runoff and groundwater accretion. Perennial streams 
have year-round flow.  Other water bodies delineated within the project area included an 
irrigation reservoir and an irrigation ditch.  An OHWM was identified and mapped, but the 2010 
OHWM datasheets were used for the irrigation reservoir or irrigation ditch because these are not 
arid west stream features. 
 
A total of 1,405 photos of the project area were taken over the course of the wetland and stream 
channel delineation field work to document existing site conditions throughout the project area.  
Electronic copies of the photos, and an overall photo point location map, were provided to the 
USACE on a DVD.  Many of the photos on the DVD are of upland areas that did not meet either 
the wetland or stream channel delineation criteria.  A selection of representative photos of the 
wetland and stream channels that were delineated in the project area are provided in Appendix E.  
The photo point locations for the Appendix E photolog are shown on the wetland and stream 
delineation maps provided in Appendices A and C, respectively.    
 

3.0  LAND USE AND CLIMATE 
The project area is situated on semi-arid rangeland dominated by juniper, pinyon pine, 
sagebrush, rabbitbrush, dry meadows, and irrigated meadows and alfalfa fields.  The past and 
present land use of the project area has been chiefly public lands for livestock grazing and 
private ranching and farming for beef cattle.  Kanab Creek is the only perennial source of surface 
water within the project area, and the lack of water on this semi-arid landscape is the main factor 
limiting the amount of livestock grazing and farming that can be sustained.   
 
Precipitation data for Alton, Utah was obtained from the Western Regional Climate Center 
website: www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ut0086.  Annual precipitation is approximately 
16.4 inches.  Precipitation occurs almost uniformly over the calendar year.  On average, January 
and February are the wettest months and May and June are the driest months.   
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Figure 3.  Drainages Investigated for Stream Channels with an Ordinary High Water Mark (OHWM).

Basemap color imagery from 2011 National Agricultural Imagery Program, 1-meter resolution. 
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4.0  DELINEATION RESULTS 

4.1  Wetlands 

A total of 24 individual wetland areas, totaling approximately 53.97 acres in size, were 
delineated within the project area boundaries (Table 1). The delineated wetlands were classified 
into three habitat types.  Approximately 18.54 acres were classified as riparian wet meadow 
wetlands, 31.63 acres were classified as irrigated wet meadow wetlands, and 3.80 acres were 
classified as mixed riparian scrub-shrub/wet meadow wetlands (Table 1) (Figures 4A-4D).  
Descriptions of the three wetland habitat types are provide in the following report sections.  A 
list of the common wetland and upland plant species observed during the delineation fieldwork is 
provided in Table 2.   
 
Table 1.  Wetlands delineated within the project area. 

Wetland Area (Acres) 
Riparian Wet Meadow 

A 0.55 
B 0.30 
C 0.13 
D 0.02 
E 0.37 
F 0.02 
G 0.01 
H 0.20 
I 0.24 
J 0.13 
K 6.88 
L 1.46 
M 0.10 
N 1.72 
O 2.31 
P 0.02 
Q 2.57 
R 0.26 
S 0.80 
T 0.22 
U 0.23 

Total: 18.54 ac 
Irrigated Wet Meadow 

V 9.40 
W 22.23 

Total: 31.63 ac 
Mixed Riparian, Scrub-Shrub/Wet Meadow 

X 3.80 
Total: 3.80 ac 
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Figure 4B.  Wetland and Stream Channel Delineation, Map 1 of 3, north portion of project area.
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Figure 4C.  Wetland and Stream Channel Delineation, Map 2 of 3, central portion of project area.
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Figure 4D.  Wetland and Stream Channel Delineation, Map 3 of 3, south portion of project area.
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Table 2.  Common plant species observed in the project area.  
*Upland Plant Species *Scientific Name USACE Arid West 

Indicator Status 
Alfalfa Medicago sativa UPL 
Bindweed Convuluvus arvensis UPL 
Big sagebrush Artemisia tridentata UPL 
Black sagebrush Artemesia nova UPL 
Blue gramma grass Bouteloua gracilis UPL 
Broom snakeweed Gutierrezia sarothrae UPL 
Cheatgrass Bromus tectorum UPL 
Common snowberry Symphoricoarpos albus FACU 
Common sunflower Helianthus annuus  FACU 
Creeping thistle Cirsium arvense FACU 
Crested wheatgrass Agropyron cristatum UPL 
Curly-cup gumweed Grindelia squarrosa FACU 
Dandelion Taraxacum officinale FACU 
Douglas’ knotweed Polygonum douglasii FACU 
Gambel’s oak Quercus gambelii UPL 
Great mullein Verbascum thapsis FACU 
Hairy vetch Vicia villosa UPL 
Intermediate wheatgrass Thinopyrum intermedium UPL 
Kochia Kochia scoparia UPL 
Lamb’s-quarter Chenopodium album FACU 
Lewis Flax Linum lewisii UPL 
Orchardgrass Dactylis glomerata FACU 
Pinyon pine Pinus edulis UPL 
Prickly lettuce Lactuca serriola FACU 
Rubber rabbitbrush Ericameria nauseosa UPL 
Russian thistle Salsola tragus FACU 
Sandberg bluegrass Poa secunda FACU 
Scarlet gilia Ipomopsis aggregata UPL 
Slender wheatgrass Elymus trachycaulus FACU 
Smooth brome Bromus inermis FACU 
Timothy  Phleum pratense FACU 
Utah juniper Juniperus osteosperma UPL 
Western bottle-brush grass Elymus elymoides FACU 
White clover Trifolium repens FACU 
Woods’ rose Rosa woodsii FACU 
Yarrow Achillea millefolium FACU 
Yellow rabbitbrush Chrysothamnus viscidiflorus UPL 
Yellow salsify  Tragopogon dubius UPL 
Yellow sweetclover Melilotus officinalis FACU 

*Wetland Plant Species *Scientific Name USACE Arid West 
Indicator Status 

Alkali muhly  Muhlenbergia asperifolia FACW 
Arctic rush Juncus arcticus FACW 
Cattail Typha latifolia OBL 
Cocklebur Xanthium strumarium FAC 
Common silverweed Argentina anserina  OBL 
Deer root Iva axillaris FAC 
Field horsetail Equisetum arvense FAC 
Field sedge Carex praegracilis FACW 
Fowl bluegrass Poa palustris FAC 
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Foxtail barley Hordeum jubatum FAC 
Fremont cottonwood Populus fremontii FACW 
Kentucky bluegrass Poa pratensis FAC 
Meadow barley Hordeum brachyantherum FACW 
Mexican rush Juncus mexicanus FACW 
Mint Mentha piperita FACW 
Narrow-leaf willow Salix exigua FACW 
Nebraska sedge Carex nebrascensis OBL 
Red-woolly plantain Plantago eriopoda FACW 
Rocky Mountain iris Iris missouriensis FACW 
Seaside arrow-grass Triglochin maritima OBL 
Salt grass Distichlis spicata FAC 
Smallwing sedge Carex microptera FAC 
Spike rush Eleocharis palustris OBL 
Spreading bentgrass Agrostis stolonifera FACW 
Tall scouring rush Equisetum hyemale FACW 
Western American aster Symphyotrichum ascendens FAC 
Western wheatgrass Pascopyrum smithii FAC 
Yard knotweed Polygonum aviculare FACW 
Indicator Category Indicator 

  Symbol  
Definition

 

Obligate Wetland 
Plants 

OBL Plants that occur almost always (estimated probability >99 percent) in 
wetlands under natural conditions, but which may also occur rarely 
(estimated probability <1 percent in non-wetlands 

Facultative Wetland 
Plants 

FACW Plants that occur usually (estimated probability >67 percent to 99 
percent) in wetlands, but also occur (estimated probability 1 percent to 
33 percent) in non-wetlands 

Facultative FAC Plants with a similar likelihood (estimated probability 33 percent to 67 
percent) of occurring in both wetlands and non-wetlands. 

Facultative Upland 
Plants 

FACU Plants that occur sometimes (estimated probability 1 percent to <33 
percent) in wetlands, but occur more often (estimated probability >67 
percent to 99 percent) in non-wetlands. 

Upland Plants UPL Plants that occur rarely (estimated probability <1 percent) in wetlands, 
but occur almost always (estimated probability >99 percent) in non-
wetlands under natural conditions 

*Common names and scientific names as per USACE 2012 Arid West Plants List. 
 
4.1.1  Riparian Wet Meadow 
A total of 18.54 acres of riparian wet meadow was delineated.  Riparian wet meadows are 
typically found throughout the project area in topographically distinct drainage bottoms.  The 
drainages may or may not have stream channels present.  These are herbaceous plant 
communities lacking tree and shrub layers.  They tend to be heavily grazed.  Plant communities 
are dominated by graminoids.  Common plant species include: arctic rush (Juncus arcticus), 
sedges (Carex spp.), spike rush (Eleocharis palustris), Kentucky bluegrass (Poa pratensis), 
saltgrass (Distichlis spicata), foxtail barley (Hordeum jubatum), Western wheatgrass 
(Pascopyrum smithii) and Rocky Mountain iris (Iris missouriensis).  Spring runoff, surface 
drainage and a seasonally high water table appear to be the main sources of hydrology for these 
wetlands. 
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4.1.2  Irrigated Wet Meadow 
A total of 31.63 acres irrigated wet meadow was delineated.  These wetlands basically have the 
same plant community composition as the riparian wet meadow wetlands, but they do not occur 
in distinct drainages.  Rather, these are slope wetlands found in association with drainage coming 
off irrigated alfalfa fields in the northwestern portion of the project area.  The portions of these 
wet meadows that were situated inside livestock exclosure fences for the alfalfa fields were not 
heavily grazed.  Irrigation return flows, natural surface drainage, and a seasonally high water 
table appear to be the main sources of hydrology for these wetlands.   
 
4.1.3  Mixed Riparian, Scrub-Shrub/Wet Meadow 
A total of 3.80 acres of mixed riparian, scrub-shrub/wet meadow was delineated.  This wetland 
type was only identified along the south reach of Kanab Creek.  The creek’s active floodplain in 
this reach is comprised chiefly of cobble, gravel and sand.  These alluvial substrates have sparse 
amounts of soil present in scattered small depositional pockets and abandoned channel meanders.  
The cobble/gravel/sand areas are dominated by a scrub-shrub layer of narrow-leaf willow (Salix 
exigua), and the smaller depositional pockets and abandoned channel meanders are typically 
vegetated with herbaceous wet meadow species, including: artic rush, sedges, spike rush, and 
field horsetail (Equisetum arvense).  Seasonal flooding and near-surface groundwater associated 
with the alluvial aquifer appear to be the main sources of hydrology for these wetlands. 

5.1  Streams and other Water Bodies 

One perennial stream channel, four intermittent stream channels, 16 ephemeral stream channels, 
one irrigation reservoir and one irrigation ditch were delineated within the project area 
boundaries (Table 3) (Figures 4A-4D).    
 
Table 3.  Stream channels and water bodies delineated within the project area. 
Ephemeral 

Stream 
Length 
 (feet) 

Intermittent 
Stream 

Length 
(feet) 

Perennial 
Stream 

Length 
(feet) 

Irrigation 
Ditch 

Length 
(feet) 

Irrigation 
Reservoir 

Area 
(acres) 

ESC 1 1,564 ISC 1 8,165 PSC 1 9,110 Ditch 1 2,440 Reservoir 1 4.01 
ESC 2 695 ISC 2 5,897 Total: 9,110 ft Total: 2,440 ft Total: 4.01 ac 
ESC 3 1,134 ISC 3 2,105       
ESC 4 1,423 ISC 4 1,462       
ESC 5 1,438 Total: 17,629 ft       
ESC 6 2,021         
ESC 7 2,863         
ESC 8 452         
ESC 9 290         
ESC 10 1,545         
ESC 11 8,727         
ESC 12 2,492         
ESC 13 1,716         
ESC 14 1,316         
ESC 15 1,893         
ESC 16 421         

Total: 29,990 ft         
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A summary table is provided with the stream channel delineations maps in Appendix C.  For 
each delineated stream channel, the summary table identifies the OHWM data sheet(s) in 
Appendix D that corresponds to the stream channel delineation; width of the stream channel’s 
OHWM; and the length and acreage of the stream channel that was delineated in the project area.  
Where stream channels flow through delineated wetlands, the delineated wetland acreage does 
not included the delineated stream channel acreage. 
 
5.1.1  Perennial Stream Channels 
Kanab Creek is the only perennial stream channel within the project area.  It is identified as PSC 
1 on the delineation maps (Figure 4A).  Approximately 9,110 linear feet of the stream channel 
flows southward across the central portion the project area.  The OHWM of the active stream 
channel varies from about 4- to 9-feet wide depending on the valley bottom slope gradient and 
channel sinuoisty.  Within the project area, the majority of the stream channel is bordered by 
riparian wet meadow, except for the southern-most channel segment, which is bordered by 
mixed riparian, scrub-shrub/wet meadow wetland (Figure 4A).  Kanab Creek eventually drains 
into the Colorado River approximately 70 miles south of the project area.   
 
5.1.2  Intermittent Stream Channels 
Four intermittent stream channels were delineated within the project area, totaling approximately 
17,629 linear feet in channel length (Table 3).  These are single thread channels.  All of the 
intermittent stream channels have drainage connections to Kanab Creek.  All of the intermittent 
channels had some amount of flow when the spring 2012 delineation fieldwork was completed.   
 
The largest is Lower Robinson Creek, which enters the project area from the east, flows 
westward across the center portion of the project area, and drains into Kanab Creek west of the 
project area boundary.   Lower Robinson Creek is identified as ISC 1 on the delineation maps 
(Figure 4A).   The creek has a wide, but shallow stream channel.  The active floodplain has less 
than 5 percent vegetative cover (see Photos 44 and 45, Appendix E).  According to the USACE’s 
delineation procedures, the OHWM of the stream channel corresponds with the dimensions of 
the active floodplain, which is generally 6- to 8-feet wide and 1 foot-deep.  The low-flow 
channel within the active floodplain is generally 1- to 3-feet wide and less than 0.5-feet deep.  
Within the project area, no wetlands were delineated in association with the active floodplain of 
Lower Robinson Creek. 
 
A portion of Lower Robinson Creek flows through the existing coal mine, which is located on 
private land outside of the project area boundaries (Figure 4C).  The existing coal mine obtained 
a Clean Water Act Section 404 permit from the USACE in October 2010 (USACE# SPK-2009-
01008) to temporarily impact a total of 2,440 feet of Lower Robinson Creek for the temporary 
relocation of the stream channel for coal recovery, and the installation of two temporary road 
crossings.  The two temporary road crossings area situated within the Alton Coal Tract LBA 
project area boundaries, whereas the temporary channel relocation is situated outside the project 
area boundaries.  
 
Three unnamed intermittent stream channels were delineated in the northwestern portion of the 
project area.  They are identified as ISC 2, ISC 3 and ISC 4 on the delineation maps (Figure 4A).  
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All of these streams have very similar channel geomorphology.  They are situated in 
topographically distinct drainages that receive natural runoff and groundwater accretion, 
irrigation return flows from the alfalfa fields and/or seepage from the irrigation reservoir.  The 
active floodplains are vegetated with riparian wet meadow wetlands.  Stream channels are 
incised about 1- to 2-feet lower than the active floodplain.  The OHWMs of the active stream 
channels are 1- to 3-feet wide, and typically correspond to the low-flow channel width due to 
channel incision (see Photos 46-49, Appendix E).  Within the project area, the active floodplains 
of these intermittent stream channels are typically vegetated with riparian wet meadow wetlands.  
 
5.1.3  Ephemeral Stream Channels 
Sixteen unnamed ephemeral stream channels were delineated within the project area, totaling 
approximately 29,990 linear feet in channel length (Figure 4A).  These are single thread 
channels.  All of the ephemeral stream channels appear to have drainage connections to Kanab 
Creek.  None of these stream channels had flow when the spring 2012 delineation fieldwork was 
conducted.   
 
The ephemeral stream channels are also situated in topographically distinct drainages; however, 
channel geomorphology is variable.   Most of the ephemeral streams have wide but very shallow 
channels with minimal indicators of an OHWM.  According to the USACE’s delineation 
procedures, the OHWMs of these ephemeral channels correspond with the dimensions of the 
active floodplains, which range between 3- to 8-feet wide and less than 1 foot deep.    Low-flow 
channels within the active floodplain are typically 1-foot wide and less than 0.5 feet deep.  
Ephemeral streams 2 and 3 are typical examples of this type of ephemeral channel 
geomorphology (see Photos 28 and 29, Appendix E). 
 
Several of the ephemeral stream channels are situated in deeply incised U- or V-shaped 
drainages where the widths of the active floodplain and low-flow channel are essentially 
confined within the width of the active stream channel. In these situations, the OHWM is 
typically 2- to 3-feet wide and less than 1 foot deep.  Ephemeral streams 8 and 10 are typical 
examples of this type of ephemeral channel geomorphology (see Photos 34 and 36, Appendix E). 
 
Flow diversion was observed on one of the ephemeral stream channels.  Surface drainage in ESC 
10 is diverted into an approximately 540-foot long road ditch that runs along the east side of the 
County Road (Figure 4C).  This is because there is no culvert where ESC 10 intersects the road.  
The road ditch conveys the surface drainage northward to a culvert at the ESC 11 road crossing.  
At this point, ESC 11 conveys the combined drainage of both ephemeral stream channels 
through the road culvert and westward to Kanab Creek (PSC 1).    
 
5.1.4  Irrigation Reservoir 
One irrigation reservoir covering approximately 4.01 acres of open water was delineated in the 
northwest corner of the project area.  This is a man-made reservoir with an earthen dam that was 
constructed on the upper portion of intermittent stream channel 2 (Figure 4B).  This is a deep-
water reservoir.  Most of the shoreline has steep banks with no fringing wetlands, except for the 
east arm.  The east arm appears to impound a shallow drainage that contains approximately 2.57 
acres of riparian wetland labeled as wetland Q on the delineation maps (Figure 4B).  The west 
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arm of the reservoir is fed by intermittent stream channel 4 and a small riparian wet meadow 
drainage, labeled as wetland R on the delineation maps (Figure 4B).  
 
5.1.5  Irrigation Ditch 
Approximately 2,440 feet of irrigation ditch was delineated in the project area (Figure 4C).  The 
ditch is fed by a diversion dam that was built on the Kanab Creek stream channel.  It appears that 
the majority of the creek flow is diverted into the irrigation ditch.  The ditch flows southward 
through semi-desert uplands, crosses ephemeral stream channel 12, and discharges into an 
irrigation holding pond located outside the project area boundary.  The pond appears to be used 
to irrigate meadows that border Kanab Creek.  The ditch is about 3-feet wide.   Cattail (Typha 
latifolia), sedges and artic rush were growing in the ditch, although it appears that the ditch is 
periodically cleaned to maintain irrigation conveyance efficiency. 
 

6.0  SUMMARY 
The approximately 5,281-acre Alton Coal Tract LBA project area was delineated for wetlands, 
stream channels and other water bodies by Frontier Corporation USA in the spring of 2012.  The 
work was conducted following current U.S. Army Corps of Engineers delineation procedures 
and protocols.   
 
A total of 24 individual wetland areas, totaling approximately 53.97 acres in size, were 
delineated within the project area boundaries (Table 1).  The delineated wetlands were classified 
into three habitat types.  Approximately 18.54 acres were classified as riparian wet meadow 
wetlands, 31.63 acres were classified as irrigated wet meadow wetlands, and 3.80 acres were 
classified as mixed riparian scrub-shrub/wet meadow wetlands (Figures 4A-4D). 
 
One perennial stream channel, four intermittent stream channels, 16 ephemeral stream channels, 
one irrigation reservoir and one irrigation ditch were also delineated within the project area 
boundaries (Table 3) (Figures 4A-4D).  Kanab Creek is the only perennial stream channel that 
was delineated.  Approximately 9,110 linear feet of Kanab Creek flows southward across the 
central portion of the project area. Kanab Creek eventually drains into the Colorado River 
approximately 70 miles south of the project area. 
 
Four intermittent stream channels were delineated within the project area, totaling approximately 
17,629 linear feet in channel length (Table 3) (Figures 4A-4D).  These are single thread 
channels.  All of the intermittent stream channels have drainage connections to Kanab Creek.  
All of the intermittent channels had some amount of flow when the spring 2012 delineation 
fieldwork was completed. The largest of the intermittent streams is Lower Robinson Creek.  No 
wetlands were delineated in association with the active floodplain of Lower Robinson Creek.  
The three other unnamed intermittent streams have channels that are deeply incised within the 
actives floodplains that are typically vegetated with riparian wet meadow wetlands. 
 
Sixteen unnamed ephemeral stream channels were delineated within the project area, totaling 
approximately 29,990 linear feet in channel length (Table 3) (Figure 4A).  These are single 
thread channels.  All of the ephemeral stream channels appear to have drainage connections to 
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Kanab Creek.  None of these stream channels had flow when the spring 2012 delineation 
fieldwork was conducted, and most of these stream channels had minimal indicators of an 
OHWM.  Flow diversion was observed on one of the ephemeral stream channels.  Surface 
drainage in ESC 10 is diverted into an approximately 540-foot long road ditch that drains into 
ESC 11 (Figure 4C).  This is because there is no culvert where ESC 10 intersects the County 
Road. 
 
One irrigation reservoir covering approximately 4.01 acres of open water was delineated in the 
northwest corner of the project area.  This is a man-made reservoir with an earthen dam that was 
constructed on the upper portion of intermittent stream channel 2 (Figure 4B).   
 
Approximately 2,440 feet of irrigation ditch was delineated in the project area (Figure 4C).  The 
ditch is fed by a diversion dam that was built on the Kanab Creek stream channel.  It appears that 
the majority of the creek flow is diverted into the irrigation ditch.  The ditch flows southward 
through semi-desert uplands, crosses ephemeral stream channel 12, and discharges into an 
irrigation holding pond located outside the project area boundary. 
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APPENDIX A 
 
Wetland Delineation Maps  
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Appendix A.  Wetland Delineation Index Map.
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Appendix A.  Wetland Delineation, Map 1 of 15.
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Appendix A.  Wetland Delineation, Map 2 of 15.

County Road



k





W07
69

62

Photo Point & View Direction

k Wetland Delineation Sample Point

2012 Stream & Waters Delineation
Ephemeral Stream Channel

Intermittent Stream Channel

Perennial Stream Channel, Kanab Creek

Irrigation Reservoir

2012 Wetland Delineation
Irrigated Wet Meadow

Mixed Riparian, Scrub-Shrub/Wet Meadow

Riparian Wet Meadow

Project Area Boundary

Map Date:  July 2, 2012
Image Date:  June 22, 2011

Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Frontier Corporation USA
July 2012Appendix A

´0 300150
Feet

1 inch = 200 feet

Basemap color infrared imagery from 2011 National Agricultural Imagery Program, 1-meter resolution. 

Appendix A.  Wetland Delineation, Map 3 of 15.
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Appendix A.  Wetland Delineation, Map 4 of 15.
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Appendix A.  Wetland Delineation, Map 5 of 15.
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Appendix A.  Wetland Delineation, Map 6 of 15.
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Basemap color infrared imagery from 2011 National Agricultural Imagery Program, 1-meter resolution. 

Appendix A.  Wetland Delineation, Map 7 of 15.
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Appendix A.  Wetland Delineation, Map 8 of 15.
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Appendix A.  Wetland Delineation, Map 11 of 15.
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Appendix A.  Wetland Delineation, Map 12 of 15.
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Appendix A.  Wetland Delineation, Map 13 of 15.
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WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Samolina Date: Mav 21,2012 

ApplicanVOwner: U.S. Bureau of Land Manaaement State: Utah s~mpIIMJ'olfjt: waf , 

Investlgator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hllisiope, terrace, etc.): dralnaae fioor Local relief (concave, convex, none): none Slope (%): 0 

Subregion (LRR): 0 Easting:370018 Northing: 4142433 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: 

Are Veoe!atlon: Soil: 

Hydtophylill V~get$U<ln Pr~.en(1 

Hydric BoIIPrs.en!? 

Wetland Hdrolo .' Preseht'! 

, or Hydrology: 

or Hvdroloav: 

Yes: 

Yes! 

es~ 

significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

naturallv disturbed? (If needed exnlain an answers In Remarks,) 

oint locations, transects, important features, etc. 

No: 

No; 

Is the SampledAteli 
-"x~.""_' Within .. W"tlalid1 

X 

Yes~ 

Remarks: In bottom of vegetated drainage, no channel characteristics present. Photos of site: 832 - soil, 833 - northwest, 834 - west 

VEGETATION - Use scientific names of plants 

Absolule Dominant Indicator ............ ,.... .... ' ...•... ' .... ...... . .... , ..... ' ......... 
Tree Stralum (Plot Slzs: ) % Cover Spedes? Status b6i1linlinC<i: t~$t Work.h~.i' .• . .•.•• ' ..•. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 

3. Total Number of Dominant Species 

4. 
Across All Slrata: 4 

Q ... = Total Cover Percent of Dominant Species That 

(A) 

(B) 

.' 

Sapling/Shrub Stratum (Pial Size: 6' x6' 1 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Rosawoodsii 2 Y FACU IPI.v~Jerice Index VVo~k:sh.et' "; ••..••••.•• 
•••••••••••••••••• ••• 

2. Total % Cover of: Multiplv by: 

3. OBl species: x1= 0 

4. FACW species: 30 x2 = 60 

2 = Total Cover FAC species: 40 x3= 120 

Herb Stratum (Pial Size: B' x6' \ FACU species: 4 x4 = 16 

1. Paa Dratensis 30 Y FAC UPL species: 25 x5= 125 

2. Iris missQuriensis 20 Y FACW Column Totals: 99 (A) 321 (B) 

3. Medlcaao sativa 20 Y UPL Prevalence Index = BfA = 3.24 

4. Juncus arctlcus 10 N FACW Hydroohvtic Vel/;'tatl"n Indlc~tQrs; .. 
•••••••••••••••• 

5. Pascoovrum smlthll 10 N FAC Dominance Test >50% 

6. Convolvulus arvensis 5 N UPL Prevalence Index is ..0:3.01 

7. Achillea mHiefolium 1 N FACU Morphological Adaptations1 (Provide supporting 

8. Bromus inermls 1 N FACU 
data in Remarks or on a separate sheet) 

..97··...... = Total Cover Problemalic Hydrophytic Vegelation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover:j)' ••. >, IHydf6~hytlt ·.\'yes' ................... ····>L~ .. 
% Bare Ground in Herb Stratum 3 % Cover of Biotic Crust IJ~~~lati911;rQsenltyes;j •.•. '..NQ;)( • 

Remarks: Mixed vegetation 



SOILS 

Depth 
(inches) 

a - to 

la-Is 

Matrix 

Color (moist) % 

10YR 6/3 100 

10YR 6/3 100 

. Point: WOl 

Redox Features 

Color (moist) % Type' Lac' Texture Remarks 

siltv loam Qravels present 

sandy loam 

1TvDe: C-Concentration D;:::Deoletion RM:::;Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linina. M=Matrix. 

HvdrfQ$Pillndlc~t"rs: O\DQlicpblelQalJ LRR~~nI~'~"I.,~...1i~~n()t;J.1 .••.•.•.• -. ····•··•··· •• ··.llndi~~i~l'Sfl)rpt"b;~~~ticHvdrlc S()H~" -•••.•. 
_ Histosol (AI) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Ala) (LRR B) 

_ Black Histic (A3) Loamy Mucky Mineral (Fl) Reduced Verlic (F1S) 

_ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

~ 1 cm Muck (A9) (LRR 0) Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) Depleted Dark Surface (F7) 

_ Thick Dark Surface (AI2) Redox Depressions (FS) 

_ Sandy Mucky Mineral (SI) Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

Remarks: Recent alluvial deposits. No redox observed. 

HYDROLOGY 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Salt Crust (Bll) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

____ Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (Bl0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CS) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Inundation VJSible on Aerial Imagery (B7) Thin Muck Surface (C7) 

Water-Stained Leaves 

FleldObli!e",.tlons, 

Surface Water Present? Yes: No ...x.. Depth (inches): 

Water Table Present? Yes: No ...x.. Depth (inches): We,lan<lHydroi<;l!)}f . 

Saturation Present? inc!. ca ilia frin eYes: No X De th inches: 
Pre$eni'l 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Site is dry. The sample point is placed in the lowest portion of the drainage swale. 



WETLAND DETERMINATION DATA FORM -Arid West Region 

ProjecVSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22,2012 

ApplicanVOwner: U,S. Bureau of Land Manaoement State: Utah samolirlol'olnl: WO'JA > ..•. 

lnvestigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 31, 39S, 5W 

Landform (hillslope, terrace, etc.l: terrace Local relief (concave, convex, none): none Slope ('10): 0 

Subregion (LRR): 0 Easting: 371092 Northing: 4137461 Datum: NAD83 

Soli Map Unit Name: No 5011 survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvplcal for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloov: naturallv disturbed? (If needed exnJain an answers in Remarks.) 

oint locations, transects, important features, etc. 

Hyctt6phytf" Vegetatlonp,esent'1 

HydrlO Soli Present? ,.K, __ ,,; No: 

Ye": X No: 
Remarks: Terrace area of hillside seep. The area is flat and is covered in an alkaline crust that is very prevalent and powdery. Photos of site: 835 - soil, 
836 - southeast, 837 - northwest 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator >' •. ' ....•.....•.•••..........••••..•..••.. > 

Tree Stratum (Plot Size: ) % Cover Species? Status DomlnahC&TeslWorksheeU • .....;. ....... 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

tF • •• = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: \ 
Are OBL, FACW, or FAC: 100 (NB) 

1. pr.v.lencelnde"Worksh.et: ...••.•.•••.•• ' ........... ' .••.•..... ' " .•. 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 85 x2 :::: 170 

0- :::: Total Cover FAC species: x3:::: 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Juncus arctlcus 75 Y FACW UPL species: x5= 0 

2. Carex praegracilis 10 N FACW Column Totals: 85 (A) 170 (B) 

3. Prevalence Index:::: BfA = 2.00 

4. !lvdrQD"vtleVe!l~tat[onhjQlcators:<' •.•.•••.••.. '.' 
5. X Dominance Test >50% 

6. X Prevalence Index Is s3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

~.'. 
&L.< .... :::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 1lndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: d.···.··.· .••....... .. :~ ........ ' ....... .........,..)/ 
Hy~rophytlc ...t> > ..•..•• > 

%. Bare Ground in Herb Stratum 15 % Cover of Biotic Crust Vegetation prOSOllt?N _;: 
I ....• · ...• .•• •.• :...... .... 0... 

Remarks: Wetland vegetation 



SOILS Sampling Point: W02A 

pi6f11~ DI!s:~riDti"", IDes"ribe t"th~d~titll n~~!lG<ltQd""u"'.';tih~J;;dr~~16~br;~6nfl thrtll.~b •• n¢. 6f )';dlc~t();~<JF~ . . .'. .... ••...•. •• 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 2/1 

% 

100 

Redox Features 

Color (moist) Texture Remarks 

fine sand sandy loam 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

f-- Histosol (A 1) 

r-- Histic Epipedon (A2) 

f-- Black Histic (A3) 

r1S-- Hydrogen Sulfide (A4) 

f-- Stratified Layers (AS) (LRR C) 

r-- 1 cm Muck (A9) (LRR D) 

f-- Depleted Below Dark Surface (A11) 

r-- Thick Dark Surface (A12) 

f-- Sandy Mucky Mineral (S 1) 

Sandv Gle ed Matrix (S41 

Sandy Redox (SS) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F?) 

Redox Depressions (FB) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

R~:::tIY.Laver IIfDr.sentl: ... • •••.• i ••.. .•.••.•••...••..•.....•• ' ............................................................................. ;T?:t~·~it);\; ... ··. ......... ....... .. • •• )i{;i~ 
Death (Inches1: Hydri.o $oil !'r.~J'n!'!. . .. '(e~H<.. •... . Not) 

Remarks: Dark soil with prevalent hydrogen sulfide smel!. No redox observed. 

HYDROLOGY 
WetiandH drolo IndicatoO'$' 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A1) 

High Water Table (A2) 

X Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonrlverine) 

Surface Soli Cracks (BS) 

Inundation Visible on Aerial Imagery (B?) 

Water-Stained Leaves 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca 

Salt Crust (B11) ___ Water Marks (B1) (Riverine) 

Biotic Crust (B12) Sediment Deposits (B2) (Riverine) 

Aquatic Invertebrates (B13) Drift Deposits (B3) (Riverine) 

X Hydrogen Sulfide Odor(C1} Drainage patterns (B10) 

Oxidized Rhizospheres along Living Roots Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) ____ Crayfish BUrrows (CB) 

Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (Cg) 

Thin Muck Surface (C?) Shallow Aquitard (D3) 

Yes: 

Yes: No -1L Depth (inches): 

Yes: X No De th inches: 0 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Saturated to the surface. The water table was not present. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecVSile: Allon Coal Tracl City/County: Allon / Kane Sampling Dale: May 22,2012 
" 

ApplicanVOwner: U,S, Bureau of Land Management Siale: Ulah SsrnplindPoint: WOZS; 

InvestiQalor(s): Jeff Boice, Dennis Wenger, Collin CovinQlon Seclion, Township, RanQe: 31, 39S, 5W 

Landform (hliisiope, terrace, elc,): hilisloDe Local relief (concave, convex, none): concave SlaDe (%): 5 

Subregion (LRR): 0 EastlnQ: 371078 

Soil Map Unll Name: No soli survey is available 

Are climatic / hvdrologic conditions on Ihe slle IVDical for Ihis lime of vear? Yes: X 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? 

Are Veaetation: Soil: or Hvdrologv: nalurallv dislurbed? 

SUMMARY OF FINDINGS - Attach site map showing sam 

HydrophytlG V&{jetatlbh Pr.8ertl? Yils, 

Yes: 

YOs: 

No, ,-<>_'-"1' 
No: 
No: 

NorthlnQ: 4137477 Datum: NAD83 

NWI classification: Nol Available 

No: (If no, explain in Remarks.) 

Are "Normal Circumstances" present? Yes: X No: 

(If needed explain any answers in Remarks,) 

'l'es: No,X 

Remarks: Hillside transitional area. Photos of site: 838 - soil, 839 - southeast, 840 - southwest, 841 - northwest, 842 - soil 

VEGETATION U - ff' se SClen I IC names of I t . plan s 

Absolule Dominant Indicator 
,', 

,,' .. '., ".'" Tree Stralum (Plol Size: ) % Cover Species? Stalus DOlJllnance TesfWork.neElI:. .'.... .' 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Sirata: 3 (B) 

Ii ..... 
= Total Cover Percent of Dominant Species That 

SaplinQ/Shrub Siralum (Plol Size: 6' x6' ) 
Are OBL, FACW, or FAC: 33.3 (AlB) 

1. Artemisia tridentata 25 Y UPL 
... . .., ' ,;c •....• 

Prevalence Index WorKshe.etl .;) . . .' 

2. Total % Cover of: Mulliply by: 

3. OBl species: x1= 0 

4. FACW species: 7 x2 = 14 

·'26 ..•..•.•.. = Total Cover FAC species: 40 x3 = 120 

Herb Siralum (Plol Size: 6' x6' ) FACU species: 3 x4= 12 

1. Bromus tectorum 40 Y UPL UPL species: 65 x5= 325 

2. Iva axillaris 40 Y FAC Column Totals: 115 (A) 471 (B) 

3. Juncus arcticus 7 N FACW Prevalence Index = BfA = 4.10 

4. Verbascum thaosus 3 N FACU Hvdr(lDhllllc Ye<l(>iallon ''''dic.tots: • . ....•.•.• ••.•..••..•• .. 

5. Cirsium sp. TR N - Dominance Test >50% 

6. Tragopogon dubius TR N UPL Prevalence Index Is ..,3.01 

7. Morphological Adaptatlons1 (Provide supporting 

8. 
data in Rem arks or on a separate sheet) 

mf •. .... = Total Cover Problemalic Hydrophylic Vegelalion' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: . Q 
' .. ' Hydrophyllc .......... ' .. "'.' .............. '. ., ..... 

% Bare Ground In Herb Stratum 10 % Cover of Biotic Crust 
\leglltalion Pri)$eiiI1 "... . ....... ......,.. . .•......... Vo";. No:)e'; 

Remarks: Upland vegetation community. 



SOILS Sampling Point W02B 

Profil!> P~scrl pilon: (P~"crl be l"th~<I~~th.ri~ed~d tJ dQ!:UlT!~roith~ 'ndlc1'il1ior hl1l1tirnTtt\~ abseJllle;Jflnc:llbIlIQrs.I·.· •..•• ..' '.]];; ••.. /;. . 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-1 10YR 3/2 100 - - - - sandy loam root zone 

1 - 18 10YR 2/2 100 - - - - sand -

1Tvne: C:::Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL:::Pore Lininn_ M:::Matrix. .... . '.. ...... ...... .. . .... .... ....-... ....-..- .. -<. "'lV' 
Hydric Soillndlcal()rs: (Mplleaille 10 alil-RRsunles$. olherwiJ!eno_led.-

-- - _........ .....-. • .•••.•.•.•.•••..• -.-.• ".,i;:, ..• ' >;;.-, 
!oldieaIQr"f"r Prot>IQffiatloj llyaric ". 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A 11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S41 
problematic. 

Restilctl\iel.averli! prese"!):· • .............. ...•• ..; ........... -........ ' V> ..•• /ij{ •• 

I HydrmSoi ~~i;i ...... •.... . "[i 
,_~ ..• i)· ... ;';. 

Tvpe: 

Deeth linches 1: 
!Soi •·•·•···•• •.• y~s, •. ··'!'ll1ix •..•• •· ••••• • 

Remarks: No redox observed 

HYDROLOGY 
Wetland. H drolo Indicators! 

Prima Indicators Seconda Indicators 2 or more ra uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (!'lonriverlne) 

Sediment Deposits (B2) (Nonriverlne) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

FleldObservallol1s: 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) 

Thin Muck Surface (e7) 

!'lo ..lL Depth (Inches): 

!'lo ..lL Depth (Inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well. aerial photos, previous inspections). If available: 

Remarks: Dry and fliable no evidence of saturation 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry·Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation V1sible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 



W£'rLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract City/Countv: Alton / Kane Samolina Date: Mav 22, 2012 

Applicant/Owner: U.S. Bureau of Land ManaQement State: Utah samPling Polnt:vv03A .•. • .. 
Investiaator{s): Jeff Boice, Dennis Wenaer, Collin Covington Section, Township, Range: 31, 39S, 5W 

Landform (hillslope, terrace, etc.l: hillslope to dralnaae Local relief (concave, convex, none): concave Slope ('Vo): >5 

Subrealon {LRR}: D Eastlng:371116 Northing: 4137568 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon' Soil: or H droloav: naturallv disturbed? (If needed exolain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin sampling point locations, transects, important features, etc. 

Hyd!'(JPhytio Vegetatldl'iPfeseht1 

Hydric Soli Present? 

Ves! 

Ves: ;J:L,..... 
Yes: X No' 

---..... --1 I" tH. sampled Area 
~---1 Withfu a Wetland? ves:X No; 

Remarks: Edge of drainage swale In the wetland on the hlllsiope. Photos of site: 850 - soli, 851 - northeast, 852 - south 

VEGETATIO f t N - Use sCient! IC names 0 . plan s 

Absolute Dominant Indicator .'. ...••...... .•. .... i· ••. . .. . .•. . .' 
Tree Stratum (Plot Size: ) % Cover Species? Status DOmlnahceTest Worksheet: " ·.i... ... .. 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

0 
• ••••••••••• 

= Total Cover Percent of Dominant Species That 

Saplino/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
.•. > ..• ...•... "k. .. 
Prevalence 1J1dex; W(>f $h •• t: 

• ••••••••••••••••••• 
2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: 85 x2 = 170 

0< = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 5 x4= 20 

1. Juncus arctlcus 85 Y FACW UPL species: x5= 0 

2. Poa secunda 5 N FACU Column Totals: 90 (A) 190 (B) 

3. Carex oraeoracills TR N FACW Prevalence Index = BfA = 2.11 

4. Juncus sp. TR N - . Hvdrophvtic Vegetatfoolr)rllcato,si .,' ... 
5. X Dominance Test >50% 

6. X Prevalence Index is 53.01 

7. Morphological Adaptatlons1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

90' .....•••.• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

0.····· Hydi"PhytiC· • 
•••• 

• ••••••••••••••••••••••••••• .. ' .' Total Cover: .', 
% Bare Ground In Herb Stratum 10 % Cover of Biotic Crust 

V.g.latiofi.F'r~$.ot1 ... ..< Ves,X'· •• NO: ...••.. > 
Remarks: -



SOILS Sampling Point: W03A 

Profile DescriPtl()~: (DeSGr;~ .. t~ !he~QDth""I!~l!(dQ d!!4~rneiitihJincij~i1I~I'Jfc~nlirni th~~bsen<:~Jfl~diJ~iJi~.:; . ... ..••.. '. •••. (', 
Depth Matrix . Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loe' Texture Remarks 

0-4 5Y 4/1 98 10YR 5/4 2 C M sandy loam 

4 -18 5Y 4/1 50 10YR 5/4 50 C M sandy loam 

1Tvpe: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

·Hydrlc.sOillnd;.at()rs'(APDIiCObl .. t~ "IIL~R$···unle'$l;ot~~!'A!jl;Jrt~tfo~J·.· •..•••••••..••• ·rhidicato~t~~;Nobl~ri,,,t[~~Vdrlc··~··;· •• ·.··.· •. ··Jic .. 
_ Hlstosol (Al) 

_ Hlstic Epipedon (A2) 

_ Black Histic (A3) 

~ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (All) 

_ Thick Dark Surface (A 12) 

_ Sandy Mucky Mineral (Sl) 

Sandv Gleved Matrix (S4) 

Remarks: R 

HYDROLOGY 

Surface Water (Al) 

High Water Table (A2) 

X Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (B2) (Nonr;verine) 

Drift Deposits (B3) (Nonr;verlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Field Observations: 
Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia ffin e 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Minerai (Fl) 

Loamy Gleyed Matrix (F2) 

X Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F?) 

Redox Depressions (F8) 

Vernal Pools (F9) 

..L Salt Crust (Bll) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

..L Hydrogen Sulfide Odor (Cl) 

Yes: 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

No ..lL. Depth (inches): 

No ..lL. Depth (inches): 

Yes: X No De th inches: 0 

1 cm Muck (A9) (LRR C) 

2 cm Muck (Al0) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more re ulred 

___ Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage palterns (Bl0) 

Dry-Season Water Table (C2) 

___ Cray1lsh Burrows (C8) 

___ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aqultard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22, 2012 

ADPlicanUOwner: U,S. Bureau of Land Manaaement State: Utah Sar)1pllnd!"'lll~t; VVQ3S .' .... 

Investlgator(s): Jeff Boice, Dennis Wenger. Collin Covington Section, Township, Range: 31, 39S, 5W 

Landform (hllisloDe, terrace, etc.): hilisloDe Local relief (concave, convex, none): SloDe(%): 5 

Subregion (LRR): D Eastlng: 371117 Northina: 4137572 Datum: NADB3 

Soli Mao Unit Name: No 5011 survev is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no. explain In Remarks.) 

Are Vegetatlon: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or H drolonv: naturallv disturbed? (If needed, exnlain anv answe", in Remarks. \ 

SUMMARY OF FINDINGS· Attach site map showin lin point locations, transects, important features, etc, 

HydtoPhYtic Vegelatloll Present? 

Hydrio SqIJPresehl? 

Wetlalid HdroloprM' l? 

Y$S," 

Yes~ 

Yes, 

- NO: 

-- Nd: .X 

No: X 
Remarks: Hillslope upland terrace. Photos of site: 852 - south, 853 - soil, 854 - east 

VEGETATION· Use scientific names of plants 

Absolute Dominant 
Tree Stratum (Plot Size: ) % Cover Species? 

1. 

2. 

3. 

4. 
.. p: •. = Total Cover 

Sapling/Shrub Stratum (Plot Size: 6' x6' ) 

1. Artemisia tridentata 5 Y 

2. Chrysothamnus nauseosus 5 Y 

3. 

4. 

. fO.· •• •• = Total Cover 

Herb Stratum (Plot Size: 6'x6' ) 

1. Bromus tectorum 40 Y 

2. Iva axillaris 20 Y 

3. Poa pratensls 20 Y 

4. Hordeum iubatum 10 N 

5. Aster sp. 5 N 

6. Cirsium sp. 1 N 

7. 

8. 

9_~_: ........•. = Total Cover 

Woodv Vine Stratum (Plot Size: ) 

1. 

2. 

Total Cover: .0 •. ·••• .. •· •• ·•• •• 
% Bare Ground in Herb Stratum 4 % Cover of Biotic Crust 

Remarks: Upland vegetation community. 

'1' ... , 

Indicator . '. " ••••• ••• •••••••••••••••••• 
...... 

Status DOMinance Tesl Worksheet, 
, .. .. ';: ',' 

Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 

Total Number of Dominant Species 
Across All Strata: 5 (B) 

Percent of Dominant Species That 
Are OBL, FACW, or FAC: 40 (AlB) 

UPL ,P-r~vaie~c"rnd.xVV()rksli.et:· ..••.•••.•.••.••.•.•..•.•••••. 

UPL Total % Cover of: Multiply by: 

OBL species: xl= 0 

FACW species: x2 ::;: 0 

FAC species: 50 x3::;: 150 

FACU species: x4::;: 0 

UPL UPL species: 50 x 5::;: 250 

FAC Column Totals: 100 (A) 400 (B) 

FAC Prevalence Index::;: B/A ::;: 4.00 

FAC HVdtoPhvlic'Vea!l!allolllndicators:' • .... : .... 
- Dominance Test >50% 

. Prevalence Index is :-;;3.01 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation1 (Explain) 

11ndlcators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

H}fdr~pijYlli,. ...•••• '" >/«L 
V.91iIalionPr~.ent1 > .; <__ N . X > . .••...... ...•.... •.••.. • ~." ..... 0; 



SOILS Sampling Point: W03B 

I' rofil."ti~OIcriD;iOJl: (Deserl bo. to Ihe~~~tf!.itee!l~(lIJdQ.:J"'~ri;ll.~j;;,jlg~t~f"id~JJtirfri tll~ati~~{;.~;';ti{;lli.~t~'~:I·.·' .•••• i • > 

Deptll 
(inches) 

0- 1S 

Matrix 

Color (moistl 

10YR 3/2 

% 

100 

Redox Features 

Color (moistl % Tvoe1 Texture Remarks 

fine sand platy structure 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore Linina. M=Matrix. 

Hvdric Soll·lndicators, lADDllcableIO~IILRR~;1hl~~$~lherW;~~IJ~led\1 In((I.;~t~~tQ~l'r()bk;ri,~tl~~Vdrl~$~;I;,~,C;··.·.i; 
_ Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

_ Histlc Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (A10) (LRR 8) 

_ Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F1S) 

I--- Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

I--- Stratified Layers (AS) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

I--- 1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

I--- Depleted Below Dark Surface (A 11) Depleted Dark Surface (F7) 

I--- Thick Dark Surface (A12) Redox Depressions (FS) 

I--- Sandy Mucky Mineral (S1) Vernal Pools (F9) 

Sand Gle ed Matrix IS41 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

f-IR_e-'-::U::~"':'t_l~e_n:_h:_vS':_r._(iii_·· 0 _rr~_se_n_tt'i:'_.' _ •. _ ••.. > •• _ •• ·._ ...••. _c •• _.' •. _· •.••..••..• _.··· ___ •••• c. __ .••.• _ .. <._· ._ ••..••. _ ••••.. :_ ••. _._ '--+!]J;,~~d'~r~Elr 

Remarks: Soli column fell apart. No redox observed. 

HYDROLOGY 
Welland!i drolo Indicators, 

an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aelial Imagery (B7) 

field Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (613) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CS) 

Recent Iron Reduction In Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

No -1L Deptll (inches): 

No -1L Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiecUSlte: Alton Coal Tract CitY/County: Alton / Kane Samplino Date: May 22, 2012 

Appl1cant/Owner: U.S. Bureau of Land Management Slate: Utah ·.Sarnp!ingPPlntlllV04A 

Investioatorls): Jeff Boice, Dennis Wenaer, Collin Covinaton Section, Township, Range: 31 39S,5W 

Landform (hliisiope, terrace, etc.): dralnaae swale Local relief (concave, convex, none): none Slope (%): 1 

Subrealon IlRR): D Eastina: 371238 Northing: 4137616 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaeta Ion: Soli: or Hvdroloov: naturally disturbed? Ilf needed exalain an answers in Remarks,) 

HydrophytioVegetaijon JOrssent? Yes: .JL.... No: Is the Sam plOd Area 
Hydrlo SOli. Present? . YeS: . .JL.... NO': within a Weliand? YeslX 

Wella dH deolo present? ns: x NQ: 

Remarks: Wetland located in a drainage swale. Photos of site: 863 - soil, 864 - north, 665 - south 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
. , >; , 

••• 

. 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance felltWorksheeh ...... , .... .' . 

1. Number of Dominant Species That 
Are DBl, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 1 (B) 4. 

..0 .. = Tolal Cover Percent of Dominant Species That 

SaollnG/Shrub Stratum IPlot Size: ) 
Are DBl, FACW, or FAC: 100 (AlB) 

1. "Wh~~t> .•..... ProvillencelndeX . .or~s e 1<. . ... < 
2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 80 x2 = 160 

a :::: Total Cover FAC species: 15 x3= 45 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 5 x4= 20 

1. Juncus arcticus 80 Y FACW UPl species: x5= 0 

2. Hordeum jubatum 5 N FAC Column Totals: 100 (A) 225 (B) 

3. Poa oratensis 5 N FAC Prevalence Index:::: BfA :::: 2.25 

4. Pascopyrum smithii 5 N FAC /lydrQPhYiic V~!letatlon Indicators: ••• ......... ;' 

5. Achillea millefollum 3 N FACU X Dominance Test >50% 

6. Taraxacum officinale 2 N FACU X Prevalence Index is !::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

. tOO' . = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Tolal Cover: 0 
I{cihy( •.•.•..•••. ,.,.... :;", 

y ~OPIC '" ...... . •.••. 

% Bare Ground In Herb Stratum 0 % Cover of Biotic Crust Vegelafi(ln Pre.ent?; y ~.x ". ..•. N'. . ..•.. 
< •.•.. • •..• e . . 0.. •. ,,,. 

Remarks: -



SOILS 

Dept/l 
(inches) 

0-18 

Matrix 

Color (moist) 

2.SY 5/2 

% Color (moist) 

98 10YR 5/6 

Sampling Point· W04A 

Redox Features 

% Tvpal Loc' Texture Remarks 

2 D M clay sandstone fragments present 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

r- Histosol (A1) 

r-- Histic Epipedon (A2) 

r- Black Histic (A3) 

r-- Hydrogen Sulfide (A4) 

r- Stratified Layers (AS) (LRR C) 

r-- 1 cm Muck (A9) (LRR D) 

_X_ 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

r- Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) 

r- Sandy Mucky Mineral (S1) 

Sand Gle ed Matrix (S4) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 em Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Re~:::tive La";'riifDresentlf' •.•.•..••••••..••.•.••.•• ( ." .... , •. ' ...•..•.•..•..• > .. ..•••• •.•.•..• •....•••...••. •.•..•••.• .• ••.•• ••••..••.. ••• .. .......< ••... [. '" ,'." ••.... .•..••••...•.• ..•....... • ····.'T 
Death linches): Hy.l""sQltpre~ent?~y"":x. NO.';. 

Remarks: Juncus rhizomes present throughout the column. 

HYDROLOGY 
Wetland H droto IndiCatorS: 

Prima Indicators Seconda Indicators 2 or more re ulred 

Surface Water (A1) X Salt Crust (B11) 

High Water Table (A2) Biotic Crust (B12) 

Saturation (A3) Aquatic Invertebrates (B13) 

Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along Living Roots 

Drift Deposits (B3) (Nonriverine) Presence of Reduced Iron (C4) 

___ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

X Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) ___ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquilard (D3) Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) 

WaterRStained Leaves 

Field 0 servations! 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: No ..lL Dept/1 (inches): 

Yes: No ..lL Depth (inches): 

Yes: No X De th inches: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil column is moist but not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProlecVSite: Alton Coal Tract CltvlCounty: Alton I Kane SamplinQ Date: May 22,2012 

ApplicanVOwner: U.S. Bureau of Land Management State: Utah sanwllngPolnt, W04B 

Investiaalor(s): Jeff Boice, Dennis Wenaer Collin Covinaton Section, Township, Ranae: 31, 39S,5W 

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): concave Slope (%): 5 

Subreaion (LRR): D Eastina: 371235 Northina: 4137617 Datum: NAD83 

Soil Map Unit Name: No 5011 survey is available NWI classification: Not Available 

Are climatic I hvdroloalc conditions on the site Iypical for Ihis time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed exolaln anv answers in Remarks.) 

oint locations, transects, important features, etc. 

Hy(frophytlo Vegelatldli PtMent? 

HydNC Soil present? 
Yes: .;,.a;...;......, Is the Salllpled Area 
Yes; No: within a WeIland? 

Yes: No: X 
Remarks: On hllisiope approximately 3 feet higher in elevation than the W04A. Photos of site: 866 - soil, 867 - east, 868 - soulh 

VEGETATION U . t'f" fit se sClen I IC names o' plan s 

. 

Absolute Dominant Indicator ; '<.' "'. < 
Tree Stralum (Plot Size: ) % Cover Species? Status Doinlnance Test worksheetl., ....... ." 

.. 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 1 (A) 2. . 

3. Total Number of Dominant Specles 

4. 
Across All Strata: 3 (B) 

0 
' .. , .... 

= Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 33.3 (AlB) 

1. Artemisia tridentata 15 Y UPL 
"'. .. .'.;. , PrevalencQ Index Worksheet: . " ·ij •.. • ...j ••••• 

2. Total % Cover of: Mulliply by: 

3. OBl species: x1" 0 

4. FACW species: x2= 0 

1.5 . 
= Total Cover FAC species: 22 x3" 66 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4" 0 

1. Bromus tectorum 20 Y UPL UPl species: 36 x5" 180 

2. Iva axillaris 15 Y FAC Column Totals: 58 (A) 246 (B) 

3. Hordeum iubatum 7 N FAC Prevalence Index = BfA = 4.24 

4. Aster sp. 2 N - Hydrophyllc veget.tlo~ Illdicators:<·· ", .•.....••...... 

5. Ipomopsis aQQregata 1 N UPL Dominance Test >50% 

6. Prevalence Index Is <3.01 

7. Morphological Adaptatlons1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

40' '.' = Total Cover Problematic Hydrophylic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: . ) 

1. 1 Indicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover:O. .... Mydrophytic ..••....•...• jj •.••.•....•...•...•.•••..••...••.. 

•• 
% Bare Ground in Herb Stratum 55 % Cover of Biotic Crust 

VegetatiQIIPfe •• "I? 
.. . ..... ' ... ' ..... "'.s,..·· .• NO': "C· ,. . 

Remarks: A lot of bare ground and upland plant community. 



SOILS Point: W04B 

Profile o~.crl"tron;io"$~ri~" lo thl> d~nthn".d.dtJdJ.; ... It\~rittl1~lriii~l\tQ; ~i"Qrilirmttl~abs.nc~QfIl1c:1l~aIOr$. " 'X!"'!"S ""!,,,,!,',! 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Lad'- Texture Remarks 

0-18 10VR 312 100 - - - - find sand -

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

Hvdric $oll Indicators' (ADI'llca1JJ~to ~ltRR" ,,,oi.s~~~iI~rwi~e'!<>t .. 6.1" "','." i',. "'. " \ •• ·Jllr)dil)at"~$fQ!"P'''''I~,j,ati''HVdriGS~iI~~l ,", .' "X" 
_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

_ Hydrogen Sulfide (M) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (Fa) 

_ Sandy Mucky Mineral (S 1) -- Vernal Pools (F9) 

Sandv Gleved Matrix IS4\ 

Restrlctlv" l.aver lifDr~s.nm·( •.•...••. • .............................................. ", .... ................. 

Type: 

Denth Iinches\: 

Remarks: No redox observed 

HYDROLOGY 
W.tJ~ndH drolo Indioators) 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? Incl. ca iIIar frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust(B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No --2L Depth (inches): 

Na --2L Depth (inches): 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR 8) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndlcators of hydrophytic vegetation and watland 
hydrology must be present, unless disturbed or 
problematic. 

" ~."" 

I . ..... 
i 

I. ,:'-', co::,' 
Hyd,iC$QUP,.sen!·T' • 

..·;.·.iii1::
1 

Ves: . .·...NQ~l\., 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patierns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Samplina Date: Mav 22,2012 

Applicant/Owner: U.S. Bureau of Land Manaaement State: Utah SampllngPali1t:WosA ... 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 31, 39S, 5W 

Landform (hillslope, terrace, etc,): drainaae floor Local relief(concave, convex, none): none Slope (%): >1 

Subregion (LRR): 0 Easting:371042 Northing: 4137883 Datum: NAD83 

Soli Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetatlon: Soil: or Hvdroloav: natural! disturbed? (Jf needed exnlain anv answers In Remarks.) 

lin point locations, transects, im ortant features, etc. 

Hydrophyttc Vegetailon Present? 

Hydric Soli Present? 

Wetland H dro!o Pr.~enl? 

Ye~; 

Ye"s: 
y S} 

....lL...... NO: 

X., Nd: 

X NO: 

Remarks: In the bottom of a drainage swale. Photos of site: 873 - soil, 874 - south, 875 - north 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
Tree Stratum (Plot Size: ) % Cover Species? Status 

1. 

2. 

3. 

4. 

6 ' .. 
= Total Cover 

Sapling/Shrub Stratum (Plot Size: \ 

1. 

2. 

3. 

4. 

o· . .. •.• = Total Cover 

Herb Stratum (Plot Size: 6'x6' ) 

1. Juncus arcticus 65 Y FACW 

2. Carex praeQracilis 7 N FACW 

3. Hordeum jubatum 7 N FAC 

4. Poa pratensls 7 N FAC 

5. Taraxacum officinale 2 N FACU 

6. 

7. 

8. 

aa •• 
= Total Cover 

Woody Vine Stratum (Plot Size: \ 

1. 

2. 

Total Cover: •• Q' ..... 

% Bare Ground in Herb Stratum 12 % Cover of Biotic Crust 

Remarks: Wetland vegetation community 

Ye,,:J, 

... ... 
• • 

Domillarjcefest Worksheet: ,. ....... 
••••••• 

Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 

Total Number of Dominant Species 
Across AU Strata: 1 (B) 

Percent of Dominant Species That 
Are OBL, FACW, or FAC: 100 (AlB) 

.... ...•. .... .' ...... : .. . .. 
Provalllnce Illdex WorKsMol1 .•.• . ....• ". 

Total % Cover of: Multiplv by: 

OBL species: x1= 0 

FACW species: 72 x2= 144 

FAC species: 14 x3= 42 

FACU species: 2 x4 = 8 

UPL species: x5 = 0 

Column Totals: 88 (A) 194 (B) 

Prevalence Index = BIA = 2.20 

tlvclroD.hviic Y.mjt~tiorjlodjcal(,rsi .•...•.••••.•.••.•.••...•.•.......•• 

X Dominance Test >50% 

X Prevalence Index is :;;3.01 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain) 

llndicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

HY<lrophytic : •••...•.•••.•• '.' 

• ••••••••••••••••••••• 

• 
vegetation Prosonl7 Y X 
"', .•• . .• es: .. N""· •..•. 



SOILS Sampling Point" W05A 

Profile Desc'iDtlon: ID~Wib~ to the <I~Plhnl!QQQ~tQ dQ~;,n;Qri\ th"fndi~~jo'O'QQ~f(rmlhe~lli;eriqll oiindic~j6l"i' ", •• ;~\;:"; '.' 0. 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvee' Loc2 Texture Remarks 

o -1S 2.5Y 5/2 70 10YR 5/6 30 C M clay -

1Tvoe: C=Concentration D=Deoletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

Hvdric Soil Indlcators:IAl>Dlicabl"loallL,RR"~"leS$ ~Ih.""'is.;nol~(jl .• ·'.·'· .i·> •• IIMicat!;lJ~JQi Pl"ii>lematlCHVdrl6:SoIi"l, 

r-- Histosol (A1) -- Sandy Redox (S5) 

r-- Hlstlc Eplpedon (A2) -- Stripped Matrix (S6) 

r-- Black Hlstic (A3) -- Loamy Mucky Mineral (F1) 

r-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

r-- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) 

r-- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (FS) 

r-- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) -- Redox Depressions (FS) 

r-- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix IS4) 

R"stri¢ti~eLayer (if present), 
. ..... . .... ' .... ;.... .... . .'~ ;. : .. ....... " :. . .... '. 

Type: 

Deeth Iinches 1: 

Remarks: High amounts of root material present throughout the column 

HYDROLOGY 
Wetland Hdrolo lridlcato,s; 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Non'ive,lne) 

Sediment Deposits (B2) (Non'ive,lne) 

Drift Deposits (B3) (Non'ivanne) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Surface Water Present? 

water Table Present? 

Saturation Present? incl. ca ilia ffin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Salls (C6) 

Thin Muck Surface (C7) 

No ..lL Deplh (inches): 

No ..lL Deplh (inches): 

No X De th inches: 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A 10) (LRR B) 

-- Reduced Vertic (F1S) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

....•.•...• ···.·2_/)[._ 
~ .......... " . ..........} 
tl Ye,,:. X ...• ·~.·No:.;\I •• Hyd'.I!) 

Seconda Indicators 2 or more fe ulred 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage palterns (B10) 

Dry-Season Water Table (C2) 

Crayllsh Burrows (CS) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Alkali powder on surface. Soil is moist, not saturated. It is assumed that early season hydrology Is responsible for wetland characteristics. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaoement State: Utah Sampllnqpoint:V\lO~B ... ' .. 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section. Township. Range: 31. 39S 5W 

Landform (hllisiope, terrace, etc.): hillslope Local relief (concave, convex, none): convex Slope (%): 70 

Subregion (LRR): 0 Easting: 371038 Northing: 4137885 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: slgnlflcantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? III needed exnlain an answers in Remarks.) 

ortant features, etc. 

HydrophYtlcVegetatlOl1 PresMt? 

Hyd~C Soii flreSel1t? 

Wetland H dfolo 

. Yes: 

Yes: 

Yes: 

~""H Is th.lIall1pled,A;re~ 
No: x. wlthlh aWetland? 

NQ: X 
Remarks: Mostly unvegetated hlllsiope that Is approximately 3 feet above the drainage bottom. Photos of site: 876 - soil and 877 - east 

VEGETATION - Use scientific names of plants 

Tree Stratum (Plot Size: 
Absolute 
% Cover 

Dominant 
Species? 

Indicator .• • '.' ... .... . • •.•. . .• 
status OOmll1ahce.Tes( W(j,ksM6i.: .•......•. 

1-'1:... --------------------------------1 Number of Dominant Species That 
Are OBL, FACW, or FAC: 

2. 

r",,3o.' _______________________________ -j Total Number of Dominant Species 
Across All Strata: 

4. 

2 

2 

(A) 

(B) 

1---------------------"-0. ' .• ' ' .. __ .• '"' .·,--,.""T"o",ta",l..::c"o",v"er'-__ H Percent of Dominant Species That 
Saolina/Shrub Stratum (Plot Size: ) Are OBL, FACW, or FAC: 100 (AlB) 

1. PravalancelndeXWorksheei: ..•••••• •••••••••••••••• 

2. Total % Cover of: Multiply by: 

1-"30.' _______________________________ -j OBL species: x1= 0 

1-'4:... _______________________ ---------1 FACW species: 3 x2 = 6 

1--------------------.-'0,,-' '-__ ·_ .• · • .:.:..T"o"'ta"'I""C"o"'v"er'-__ H FAC species: 3 x3· 9 

Herb Stratum (Plot Size: 6' x 6' \ FACU species: x4· 0 

1. Poa oratensis 3 Y FAC UPL species: x5· 0 

2. Juncus arcticus 3 Y FACW Column Totals: 6 (A) 15 (B) 

3. Prevalence Index = BIA = 2.50 

4. 

5. x Dominance Test >50% 

6. x Prevalence Index is 5:3.01 . 

7. 

8. 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

0.' <' .•• • Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1-'1~. _______________________________ -1 11ndlcators of hydric 5011 and wetland hydrology must 
be present, unless disturbed or problematic. 

2. 

% Cover of Biotic Crust 

1-___________ --'T""o"'ta"'l C",o",ve",r:...:"""", ·'0-,· '",'.' ."",,'" .• """" •• -:--------1 Hyi!,ophyJi<l • " •••.•••.•.••.•••.•..•.•. 
Vegetalion Prosent? y" 'jl • ..•.. ••• ....•• • .•.•.. es.; ..•..... 

. .....•........................... 

NO:·· .•• ·.·.·•· •...... % Bare Ground in Herb Stratum 94 

Remarks: Marginal vegetation community that is having difficulty becoming established due to the steepness of the slope. 



SOILS Sampling Point· W05B 

P,ofll"Oes.C:ri Dllon:' iOesorilla io·t~~ dopth needed ·i,ld~c~i,,~;'t (tiki ndlcalb.f ;'~tonfirlJ1il"!.· '~!J~~nc~ ·pt indiQ~tQrs.t'· 
,. 

'.:: .. .. I';: ." cf 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Loc' Texture Remarks 

0-18 10YR 5/3 100 - - - - clay loam Mixed profile on the crumbling slope 

that has white calcium nodules 

present that are non-hydric 

. 

'Tvpe: C;:::;Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino, M::::Matrix. 

!iYlldcSQII h'dicators:(Appli~al>l"tQall~RR!\IJI!I.Ssoth~~i~~;'~I~J:YH· ~:."":.< "'::'i .1" Jndlcato .... f().;pr6bJ~maIIJ8 . ..... ::,/ .. .,. 
• ••••••• 

f--
Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

r-- Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

f--
Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

r-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

f--
Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

r-- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

f-- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (Fl) 

r-- Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndlcators of hydrophytic vegetation and wetland 

f-- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

. ~"'.'" .............. . '0' ......••..• : .••• : . . •.•. ·.: •.. :· •••• · .••• ·:···:·/i Restrictive Laver lil reseo.tk.· i .• ...•. :..-' :":'. • • ..., ....• ........)........: 
' .. . y'-

.•....•.•.. :.. ....................> 
.,.. ..).t. Tvpe: 

Deoth (inches): 

Remarks: No redox observed. 

HYDROLOGY 
Wetland H drololndicalors. 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observations' 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Yes: 

Yes: . 

Yes: 

HYlIric Soi.l yQS,' •.•• 

Seconda Indicators 2 or more re ulred 

Salt Crust (B11) ___ WaterMarks(B1)(Rlverine) 

Biotic Crust (B12) Sediment Deposits (B2) (Riverine) 

Aquatic Invertebrates (B13) Drift Deposits (B3) (Riverine) 

Hydrogen Sulfide Odor (Cl) ____ Drainage patterns (B10) 

Oxidized Rhizospheres along Living Roots Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) ____ Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Thin Muck Surface (Cl) Shallow Aqultard (D3) 

No ...2L. 
No ...2L. Depth (inches): 

No X 

__ -I Wetta.ndHYlI'ololly 
.Present? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil column was dry and friable. Approximately 3 feet above wetland sample point and does receive the same hydrology as the bottom of the 
drainage. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract Cltv/Countv: Alton / Kane Sam ollna Date: Mav 22, 2012 

AoolicanUOwner: U.S. Bureau of Land Manaoement State: Utah Sam illinaPolnt: woeA. • 
Investinatorls\: Jeff Boice, Dennis Wenner, Collin Covinaton Section, Township, Ranae: 31, 39S, 5W 

Landform Chilislo09, terrace, etc. \: drainaae swale Local relief (concave, convex, none): concave Slope (%1: 1 

Subrenlon ILRR\: 0 Eastina: 371507 Northina: 4138366 Datum: NAD83 

Soil Mao Unit Name: No soil survev Is available NWI classification: Not Available 

Are climatic / hvdrolonic conditions on the site tvnical for this time of vear? Yes: X No: (If no, exolaln in Remarks. \ 

Are Vegetation: , Soil: , or Hydrology: signlficanlly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or Hvdrolonv: naturallv disturbed? IIf needed exnlaln anv answers in Remarks. \ 

ortant features, etc. 

Hydrophytio yegetation pr ••• nt? 

Hydrlo S611 present? 
Ye.: ...lL.,;.,..., No: -;.....--1 Is theSampledArea 
Yes; . X... Nil: within a WetU",d? No: 

Yes: X No: 

Remarks: Located in a drainage swale. Photos of site: 881 - soil, 882 - southeast, 883 - northwest 

VEGETATION Use scientific names of plants -
Absolute Dominant Indicator 

. . .. ' 
Tree Stratum (Plot Size: ) % Cover Species? Status Oonilrianc .. resf Woiksh<1ell ............ ' 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

o . = Total Cover Percent of Dominant Species That 

Saolino/Shrub Stratum (Piot Size: \ 
Are OBL, FACW, or FAC: 100 (AlB) 

1. PreVal~n.$ IndexWdrkslieel:.· •. ..•• < 
2. Total % Cover of: Multiolv bv: 

3. OBL species: x 1::: 0 

4. FACW species: 75 x2 ::: 150 

0 . ::: Total Cover FAC species: x3 ::: 0 

Herb Stratum IPlot Size: 6' x6' \ FACU species: x4 ::: 0 

1. Juncus arcticus 40 Y FACW UPL species: x5= 0 

2. Carex nraearacilis 35 Y FACW Column Totals: 75 (A) 150 (B) 

3. Poa so. 15 N - Prevalence Index::: B/A ::: 2.00 

4. HvdroDhvlio V~delaii"n Indicators.: • . ..... 

5. X Dominance Test >50% 

6. X Prevalence Index is s:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

. gO - Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: \ 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

" ...... ...... . .. ....." .. ). Total Cover: a..·.. .. . Hydrophytic 

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust 
Vegela!ionp" •• oni? Yes,·X<No: •.. -. '. .. ..... . ... 

Remarks: Wetland plant community 



SOILS Sampling Point" W06A 

Profile ll".orlotio~ : (DeWi ~e ·tqllie.. ""plh n~<lded I~ c!Qcut1lent thilii](U~~toi",1' ~d~fiion tlie ~bs~·noe(}limjiQalQr"') •.....•.•.••.••.•......•.. ·...·i.· ....... . ............. 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 10YR 6/2 70 10YR 5/6 30 C M clay crumblv structure 

'Tvee: C::::Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino. M=Matrlx. 
. ... .... .... ...... . ... .. .. . ..... ..... .... .... .... .. :.'. .i ..... :: ...... ,.",. 
Hydric lloil Indicator.: (Applicaille to .III.RRS u"le.sotherwi~ noted.{·· i.'· ......, ••.••.•....•. ··I'ndic~tQr$·fQr Pr(j"lema'ti~lhldric SQil~'; ........'. 

_ Histosol (AI) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Hlstic (A3) -- Loamy Mucky Mineral (F1) 

~ Hydrogen Sulfide (M) -- Loamy Gleyed Matrix (F2) 

_ Straiified Layers (A5) (LRR C) _X_ Depleted Matrix (F3) 

_ 1 em Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A 11) -- Dapleted Dark Surface (F7) 

_ Thick Dark Surface (A 12) -- Redox Depressions (F8) 

_ Sandy Mucky Mineral (51) -- Vernal Pools (F9) 

Sandv Gleved Matrix (54) 

R.$tri"ti~e Laver (if pres. nth ••.•. ••••••.•.....•.•.••.••.•.....•....... > ••....•.........••.••..••..••.•......•.... 

TVDe: 

Deoth linches): 

Remarks: Hydrogen sulfide smell is faint. 

HYDROLOGY 
Wetland H drolo Indicators: 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) Salt Crust (B11) 

High Water Table (A2) X Biotic Crust (B12) 

Saturation (A3) Aquatic Invertebrates (B13) 

Water Marks (B1) (Nonriverine) .1S.. Hydrogen Sulfide Odor (C1) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along living Roots 

Drift Deposits (B3) (Nonrlverlne) Presence of Reduced Iron (C4) 

. .. 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I.··.·. .r!'i:;{ ./ .............. · .i)i?;' 
Hy<ltl~SoIJP' ••• mt? .••••...••.•.•. Ye.: X .••. '. • N(>:~i ••..•.. 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) 

Water-Stained Leaves 89 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Other Ex lain In Remarks 

Yes: No -'L Depth (Inches): 

Yes: No -'L Depth (Inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Alkali powder on surface. Soil column was moist, not saturated. It is assumed that early hydrology is responsible for INetland characteristics. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProjecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22,2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah SamDnr'lo~Qlnt WOsS .• •. . 

Investlgator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 31, 39S, 5W 

Landform (hllislope, terrace, etc.): terrace Local relief (concave, convex, none): none Slooe(%): 0 

Subregion (lRR): 0 Easting: 371518 Northino: 4138370 Datum: NAD83 

Soil Mao Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: ,Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloav: naturallv disturbed? (jf needed exnlain an answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin oint locations, transects, important features, etc, 

Hyd(ophytla Vegetallon Present? Yes: ~ No: Is the Sampled Me. 
Hydric SoliPtesent? yes: 

~ 
No: .x within II Wetland? Yes: No:-

Preser'll? Ya . No: X 
Remarks: Upland terrace within the wicklng zone of the drainage swale. It is approximately 3 feet higher in elevation than the wetland sample point, 
W06B. Photos of site: 886 - soil, 887 - southwest, 888 - southeast 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
... . .... .. 0: .••. 

Tree Stratum (Plot Size: ) % Cover Species? Status DOmltlance TesIWorkshe"t} .• .. ••• •• .. ....... . ... 
1. Number of Dominant Species That 

2. 
Are OBl, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

Q. . ;:::: Total Cover Percent of Dominant Species That 

Sapllna/Shrub Stratum (Plot Size: 1 
Are OBl, FACW, or FAC: 100 (AlB) 

1. i>revaie~¢ij Index Worksheet:· ... .•. . •..•• . .... 

•••• 

2. Total % Cover of: MultijJIyby: 

3. OBl species: xl= 0 

4. FACW species: 25 x2 = 50 

0·.·· ;:::: Total Cover FAC species: 5 x3= 15 

Herb Stratum (Plot Size: 6' x6' 1 FACU species: 5 x4 = 20 

1. Juncus arcticus 20 Y FACW UPL species: x5 ;:::: 0 

2. Carex praegracilis 5 N FACW Column Totals: 35 (A) 85 (8) 

3. Achillea millefolium 5 N FACU Prevalence Index;:::: B/A ;:::: 2.43 

4. Pascopyrum smlthil 5 N FAC I HydrophYllc Vegetation Indicatdr.:·· .. '. • • 
• ••• 

5. X Dominance Test >50% 

6. X Prevalence Index is :<:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

35. ;:::: Total Cover Problematic Hydrophytic Vegetatlon ' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0./ IiYdrophyilc 
..... 

% Bare Ground in Herb Stratum 65 % Cover of Biotic Crust V"getatioh Preseftt? Yes: X No, •••• .. ..' .. .. . .. 

Remarks: Wetland plant community 



SOilS Sampling Point' W06B 

PrQfill'!l)~scriDtiQn; (!)~"Crlb. lathe delllh';~e~~di~ ~QcuJU~ ntthQin<;ti~~t"f'<!~~~"li ''''I~Q~I)'''i>h".afindicato'''')·.. ••••• .••.•..•••• .n •.•.....•.•••..••..••••..•.. , .•. ....; 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Loc2 Texture Remarks 

0-3 7.5YR 5/4 100 - - - - silty clay fine crumbly structure 

3 -18 7.5YR 5/6 100 " - - - siltv clav fine crumblv structure 

'Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Llnina. M=Matrix. 

Hydric Soililldicato's: (ApPlicable to all LRRS ,,"Iess other\.j~e ~Qt~d.i •••••••••• •.. ' "11 ndicator"! fQr~rQbll>fuatil;tllIdric 8Q;Il'-" 
I-- Histosol (AI) -- Sandy Redox (S5) 

~ Hislic Epipedon (A2) -- Stripped Matrix (S6) 

I-- Black Hlstic (A3) -- Loamy Mucky Mineral (Fl) 

~ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

I-- Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

r-- 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

I-- Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

r-- Thick Dark Surface (AI2) -- Redox Depressions (Fa) 

~ Sandy Mucky Mineral (SI) -- Vernal Pools (F9) 

Sand Gleved Matrix (S41 

Reslrii:i;,,,, Laver lif oreseoll! 
... .. ....... · .. ;i ..... ·.·.··.i« .•. ··•··· .•.................•.... 

Tvoe: 

Denth linches I: 

Remarks: Soil is crumbly without any redox observed. 

HYDROLOGY 
Wetland H drolo rndic.tor~: 

Primar Indicators an one indicator is sufficient 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Salt Crust (B 11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor(Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

-- I cm Muck (A9) (LRR C) 

-- 2 cm Muck (Ala) (LRR B) 

-- Reduced Vertic (FI8) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

......iit l i·' •..•.•.. > i 

.•.••••.••.••••.• sari ceIL .J . ...... .t}; 
Hydric ..."""': ...•..• • Yes: •• ;< •..• ;. No·: X .' ••• 

Seconda Indicators 2 or more re uired 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (Bl 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Water Marks (Bl) (Nonrlverlne) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonrlverine) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

FleldObs rvatlonst 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Thin Muck Surface (C?) 

Yes: No --L 
Yes: No --L Depth (inches): 

Yes: No X De th inches: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Edge of wicking zone on the break. The soil was dry and friable. Approximately 3 feet higher in elevation than the wetland sample point. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiecUSite: Alton Coal Tract Citv/Countv: Alton / Kane Samallna Date: Mav 22 2012 

AnnllcanUOwner: U.S. Bureau of Land Mananement State: Utah Sambllnal'olnl: W01. 
.. ' 

Investiaator(s): Jeff Boice, Dennis Wenaer, Collin Covincton Section, Township, Ranae: 31, 39S, 5W 

Landform Ihillslone, terrace, etc. \: draln""e swale Local relief (concave, convex, none): concave Slone (%): 1 

Subreaion (LRR): D Eastina: 370110 

Soil Man Unit Name: No soli survev is available 

Are climatic / hvdroloalc conditions on the site tVDlcal for this time of vear? Yes: X 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? 

Are Ve"etalion: Soil: or H"dro'on,,: naturall 

SUMMARY OF FINDINGS· Attach site map showin 

H~tfraph\ltlo Vegetation present1 

HytfricSolfl'resent? 

WellanQ H dralo Pr ent? 

Ye", 

YEl's', 
Yes, No: 

disturbed? 

Northina: 4138242 Datum: NAD83 

NWI classification: Not Available 

No: (If no, explain In Remarks.) 

Are "Normal Circumstances" present? Yes: X No: 

flf needed exnlain an answers in Remarks.' 

Remarks: Located in a drainage sVY'aie below the confluence of two upland drainage swales that do not have any channel characteristics. Photos of site: 
897 - northeast, 898 - soil, 899 - southwest. 

VEGETATION Use scientific names of plants . 
Absolute Dominant Indicator I •.••. .. .•. .... ..•••.• ..< .... . ... 

Tree Stratum (Plot Size: ) % Cover Species? Status DotrrlnanoaTesfWorksheet: ...•. •.• .• : .••......•.•.• 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

.- ... ~ 
• .0 :::: Total Cover Percent of Dominant Species That 

Sanlinn/Shrub Stratum (Plot Size: \ 
Are OBL, FACW, or FAC: 100 (AlB) 

1. "rev~"l>rice index Work$h~.ti •. " .•.•.••.• '.' •••• <c. • ••. '.' 
2. Total % Cover of: MultiDlv by: 

3. OBl species: x1= 0 

4. F ACW species: 60 x2= 120 
(j ••••.•••.•• ~ ... 

:::: Total Cover FAC species: 42 x3= 126 

Herb Stratum (Plot Size: 6' x6' l FACU species: x4= 0 

1. Juncus arcticus 60 Y FACW UPL species: x5= 0 

2. PascoDvrum smithii 40 Y FAC Column Totals: 102 (A) 246 (B) 

3. Iva axillaris 1 N FAC Prevalence Index:::: BfA :::: 2.41 

4. Aster so. 1 N - HlIlft"rlhvlie Veaetati~"JnditatQr,,: .. ' ...••.. ' .••.•••.• • •... 

5. Pea nratensis 1 N FAC X Dominance Test >50% 

6. X Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

1 O~·· = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum IPlot Size: \ 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

" " .............. 
HydrophytiQi .•. ' •.....••• .• • •. •·· •. ··.·.i . .. .'. ' .. " .............. Total Cover:()· ..• '. 

% Bare Ground In Herb Stratum 0 % Cover of Biotic Crust Veg~tatloli p'teSelil?, .. y"s:X .. ·.i No, ..••••... 

Remarks: Wetland plant community 



SOILS Point: W07 

• ProfileOescrlpti<>I1' IjJ~scri"~ t9ttilid~Dttirie~d1dtodQeiil11"nfif1Qiriili~id6;Qr¢0I1!irm ttili ~b$~l)ce~~indicili()r$.;;L 
Matrix Redox Features Depth 

(inches) 
Color Imoist) % Color Imoist) % Tvpe' Texture Remarks 

0-18 10YR 4/1 100 clay fine granular 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore L1nino. M=Matrix. 

f-- Histosol (Al) 

r-- Histic Eplpedon (A2) 

f-- Black Histic (A3) 

r-- Hydrogen Sulfide (A4) 

f-- Stratified Layers (A5) (LRR C) 

r-- 1 cm Muck (AS) (LRR D) 

f-- Depleted Below Dark Surface (A11) 

r-- Thick Dark Surface (A12) 

f-- Sandy Mucky Mineral (S1) 

Sandy Gle ed Matrix (S4) 

Sandy Redox (55) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FS) 

Vernal Pools (FS) 

1 cm Muck (AS) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F1S) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

3!ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I-R",'""".-""trl",ct",lv"'''..!:'La""""",,erc.!' (l ""if", D,r",eS",,,,,,,,!,,,)"',,-' ," ."-" ..••. ',,-'.' "-"-.•.•.• "-••..• "-....... ,,-,,-.",,-,,-•• ' •.•...•• "-"-..••..•..••.•• "-.."-"",,-.. ,,,-,,-, •. ' '---, "',,-,,-_',,-"',,-,,-"-,-',,-,,-""'. ",,-,,-,,-• '<''-''-l ";. ....> " .. .. . .......... . . " 
1---':.LVeP"'n':t"-~-(ii-nc-h-es-):: ----------------------'-"-l.·.!lYdrl.clloi!.~re$$nt?) •.•. ,<YeS1 •••.•• ; •·•· ••• ·.NQl1(.;. 

Remarks: No redox observed. Roots present throughout. 

HYDROLOGY 
Wetland H dr(!IQ Indicators, 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonnverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Fletd Observations: 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) Water Marks (B1) (Riverine) 

Biotic Crust (B12) Sediment Deposits (B2) (Riverine) 

Aquatic Invertebrates (B13) Drift Deposits (B3) (Riverine) 

Hydrogen Sulfide Odor (C1) Drainage patterns (B1 0) 

Oxidized Rhizospheres along Living Roots Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) Crayfish Burrows (CS) 

Recent Iron Reduction in Plowed Soils (C6) ____ Saturation Visible on Aerial Imagery (CS) 

Thin Muck Surface (C7) Shallow Aquitard (D3) 

Other Ex lain in Remarks 

No ..lL Depth (inches): 

No ..lL Depth (inches): Wetland Hydrology' 

No X 
P!,(!sent1· 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. No evidence of wetland hydrology. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22,2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah .. SamllIiOQ~oTnt:W(j8A .•. 

Investioatoris): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 25, 39S, 6W 

Landform (hillslope terrace, etc.): drainaae floor Local relief (concave, convex, none): concave Slope (%l: 1 

Subregion (LRR): D Easting: 369390 Northing: 4138483 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetation: Soli: or Hvdroloov: naturallv disturbed? IIf needed exolaln an answers in Remarks.) 

oint locations, transects, important features, etc. 

Hydrophyti6Vegetation ·pr"s.rtl? 

Hydric SOil. Present? 
Wetland H drolo Presertl1 

Yes: "'. ... No! ....a........ .'----1 Is theSail'lpledI\.rea 
YeS! ~ No: within aWetland1 Yeol:X 

Yes; X No; 

Remarks: Wetland area adjacent to Ephemeral Stream Channel 14. Channel is a step-pool system. Photos of site: 900 - soil, 901 - east, 902 - north 

VEGETATION" Use scientific names of plants 

Absolute Dominant Indicator 
.. .. .. . ...... . .... 

Tree Stratum (Plot Size: ) 0/0 Cover Species? Status DOmlnanCeT •• t Worksheet: ..... . ....... 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

o ••...••...• = Total Cover Percent of Dominant Species That 

• ••• ... 

Saplina/Shrub Stratum (Plot Size: 6' x 6' 1 
Are OBL, FACW, or FAC: 100 (AlB) 

1. Salix exigua 2 Y FACW 
'... . .. 'c.. . ..• . ..•... ... prevalence Index Worksheet: 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= a 
4. FACW species: 67 x2= 134 

2·· •... = Total Cover F AC species: 3 x3= 9 

Herb Stratum (Plot Size: 6'x6' 1 FACU species: 7 x4= 28 

1. Juncus arcticus 65 Y FACW UPL species: 10 x5= 50 

2. Carexsp. 15 N . Column Totals: 87 (A) 221 (B) 

3. MedicaQo sativa 10 N UPL Prevalence Index = BfA = 2.54 

4. Taraxacum officinale 5 N FACU Hvcfrophvtlc VegetidionirJdlca\"",: • i 
... 

5. Poa pratensis 3 N FAC X Dominance Test >50% 

6. Achillea millefolium 2 N FACU X Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

1()O ••. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0···.···· 
Hyd"o]:lhyli;; .••...... . ... ... 

••• • 
...... 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 
Vegetalion Present1 

Yes:)(; •.••••.• lIio:L.·· .. .. .. ., 
Remarks: Wetland plant community. 



SOILS Sampling Point· WOSA 

J;lr()fil~!l"$~ri"liO'" JD~~Qri bQtOI~.,ct"OIh needed t6ciocufu~~Hti~1 tidlg~tor~'~;'nfl""fh~·"b."rid" "ti~4i~tor$. t •.•..•. ' .• i·····.) ..•..•• . ·· .••• ·i. .. ...;; ." 
Depth Matrix Redox Features 

(Inches) Color (moist) % Color (moist) % Tvpe' Loc' Texture Remarks 

0-0.25 10YR 2/1 100 clay 

0.25 - S 2.5Y 5/2 so 10YR 5/6 20 C M clav alluvial material 

1Tvoe: C=Concentration D=Deoletion RM=:Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M-Matrix. 

Hvdric. Soil Indicators, (ApPlicabl~ tOaIlI..RRsunlessOtj,~!Wlse no[~J.j ", .......\ ..............\ !indicalors fOrprOb[.fu~ti1 Hvdric 8<)11$'; ...'" 

_ Histosol (A1) --
_ Histic Epipedon (AZ) --
_ Black Histic (A3) --
~ Hydrogen Sulfide (A4) --
_ Stratified Layers (A5) (LRR C) X 

_ 1 em Muck (A9) (LRR 0) --
_ Depleted Below Dark Surface (A11) --
_ Thick Dark Surface (A12) --
_ Sandy Mucky Mineral (S1) --

Sandv Gleved Matrix (S41 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted MatMx (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

. '. 
I-"'Re"". s",-tfl",·cl",iv",e.!:L",ave""r'-l· (!Liif",·,,,,,,,.,,,se,,,nt,,,)',,,,-· _:ce'" ';;..."'.;....'",,-' •• ",-,-' .._ •.• ...;; ..•• -""'.. ..,,-••.•••. '"",-,'.-,-,. ~-" •.•. -' .'",-,,-,>",--,,'~'. ' .. ~ •.•• ' .',-•..•• ~ , •• i.= " . ...;' C·'"'-.·.· ·"'-········'-1····1: ............ ..;; 

Type: Gravels I"' ... ." ..••••.•••.. ······· ••• · •••• ·.• ••• ·.·[1 • 
I--D'""'e=ntth'-' (-iin-C-he-S-\::--"S==---------------------l Hywic SoiIPre$enn/ .··Ye$:X tlQ! ...... ··.i:. 

Remarks: -

HYDROLOGY 
WetlandH drolo Indicator,,: 

Prima Indicators an one Indicator is sufficient 

Surface Water (A1) Salt Crust(B11) 

X High Water Table (A2) Biotic Crust (B12) 

X Saturation (A3) Aquatic Invertebrates (B13) 

Water Marks (B1) (Non riverine) X Hydrogen Sulfide Odor (C1) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along Living Roots 

Drift Deposits (B3) (Nonriverine) Presence of Reduced Iron (C4) 

Surface Soil Cracks (B6) Recent Iron Reduction In Plowed Soils (C6) 

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) 

Field Observation,,: 

Surface Water Present? Yes: No ...x... Depth (Inches): 

Water Table Present? Yes: ..lL No Depth (Inches): 6 

Saturation Present? incl. ca ilia frin e Yes: X No De th Inches: 0 

Water Mao1<s (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry·Season Water Table (C2) 

Crayfish Burrows (CS) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Wetland Hydrol<lgy 
.Present? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Water present in the sample pit. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Profect/Slte: Alton Coal Tract City/County: Alton / Kane Samplino Date: May 22, 2012 

ADelicant/Owner: U.S. Bureau of Land Management State: Utah SamplihopofntW(J8B .". 

Investioator(s): Jeff Boice, Dennis Wenoer Collin Covinoton Section, TownshiD, Ranoe: 25, 39S, 6W 

Landform Il1l1slope, terrace, etc.): hills lope Local relief (concave, convex, none): none SIQpe (%): 60 

Subreoion (LRR): 0 Eastino: 369393 Northino: 4138485 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdrolooic conditions on the site tvplcal for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetatlon: Soil: or Hvdroloov: naturallv disturbed? (If needed eXDlain anv answers In Remarks.) 

SUMMARY OF FINDINGS - Attach site map showln 

HydtOphylio VeMtation Present? Yes~ ~ No: X IS tile Sampled Area 
HYdric Soil Present? Yes: -- No: X within. Weiland? Yes: No: X 

Present? Yes: No: X 
Remarks: Located on the adjacent hliisiope that is approximately 3 feet higher in elevation than the weliand sample point (W08A). Photos of site: 903 -
soil, 904 - south 

VEGETATION U - t'f' fit se sClen I IC names a ' plan s 

Absolute Dominant Indicator 
' ' 

., 
, '. 

Tree Stratum (Plot Size: ) % Cover Species? Status Oomifi"nce.Test Worksheet:; 

.'" 
,; " 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (B) 

0 , - = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Artem isia tridentata 13 Y UPL Prevalence ind~x W<>rksheell 
... ..... ' ' ' .. 

2. Salix exigua 2 N FACW Total % Cover of: Multiply by: 

3. OBL species: x 1= 0 

4. FACW species: 6 x2= 12 

·'16", . = Total Cover FAC species: 2 x3= 6 

Herb Stratum (Plot Size: 6' x 6' I FACU species: x4= 0 

1. Juncus arcticus 4 Y FACW UPL species: 17 x5= 85 

2. MedicaQo sativa 4 Y UPL Column Totals: 25 (A) 103 (B) 

3. Iva axillaris 2 Y FAC Prevalence Index = B/A = 4.12 

4. HVtlrQDhvtic Yeaeta!loh Indicators: .......... 
5, Dominance Test >50% 

6. Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8, 
data In Remarks or on a separate sheet) 

10 = Total Cover Problematic Hydrophytic Vegetation 1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

'" ...... ......... ... , .,' .... ', ' .. • Total Cover: 0: Hydrophyt,e,. ....••.. .. 

% Bare Ground in Herb Stratum 90 % Cover of Biotic Crust 
Vegetalion Pr ... "nt? 

Ye~' •.••.. No:X " ........ , ' .. c;' , 

Remarks: Mixed, upland vegetation community. 





WETLAND DETERMINATION DATA FORM -Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22 2012 

Aoplicant/Owner: U.S. Bureau of Land Manaaement State: Utah SamoIlOdi'>pilit: WOIl. . .••.. 

lnvestigator(s): Jeff Boice, Dennis Wenger Collin CovinQton Sectlon, Township, Ranae: 25, 39S 6W 

Landform (hllisiope, terrace, etc.): drainaae floor Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): D Easting: 369571 Northlna: 4139257 Datum: NAD83 

Soil Map Unit Name: No soil survev Is available NWI classification: Not Available 

Are climatic / hvdroloaic conditions on the site tvplcal for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or HVrlroloav: naturallv disturbed? llf needed explain any answers in Remarks.) 

ortant features, etc. 

Hydrophytlc Vegetation Present? 

Hydric SollPre~entt 

Yes: 
Yes~ 

Yes: 

IS m. Samph!~ Area 
No: __ X/I. .. __ . -----I Wlthlha wetland? Yes: No:" 

Wetland H dtolo Present? No, X 

Remarks: Drainage swale. Photos of site: 908 - soil, 909 - west, 910- east 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
.. . ........... . .. ......... 

••• 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance test workshel!t: .. , . . 
1. Number of Dominant Species That 

2. 
Are OSL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (S) 

Q .....• :;; Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OSL, FACW, or FAC: 100 (NS) 

1. "r.val.ll~ernd~XWork$heell •. ...,. • .•...•.• , .• • ....... 
2. Total % Cover of: Multiply by: 

3. OBL species: x1~ 0 

4. FACW species: 50 x2~ 100 

If',· ~ Total Cover FAC species: 40 x3= 120 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 15 x4= 60 

1. Juncus arcticus 50 Y FACW UPL species: x5~ 0 

2. Poa pratensis 40 Y FAC Column Totals: 105 (A) 280 (S) 

3. Bromus inermis 10 N FACU Prevalence Index;:: BfA ;:: 2.67 

4. Achillea millefolium 5 N FACU Hvd'Q",hvtie 'l eaelalrdn! ,idle.Iors:·· •••••..• 
• 

5. Taraxacum officinals TR N UPL X Dominance Test >50% 

6. X Prevalence Index is ::::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.105.··· ••• ··.· :::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0.\ ... .,>., ... " 
. ....... '.'. Hydrop~YtlIl1 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust vegetati<m"re$~hf1 -Yes~ X, •••.•••••.•. No, .••••.• < ••.•.••••••. .•. 
Remarks: Wetland plant community 



SOILS Sampling Point· W09 

PrpfileDeSCii"tiont IOe~Gri~e iQth.~d"llil:i nQed.dl"> d6~u';'",jllh~lri,m;~t';' C)l~o!1fir';'!he al)~Q~c!!~fi"'dl~at6r~.I.·/c. ··c· ••. · •• · •. \;; 

Depth Matrix Redox Features 
(inches) 

Color (molstl % Color (moist) % Tvpe' Loc2. Texture Remarks 

0-3 10YR 5/2 100 - - - - silty clay densely rooted 

3-9 10YR 5/2 100 - - - - . siltv clav aranular and aravels 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

HVdricSaJI Indicators: (Applicable I"'. arILilR$Jnl~.~at~.rWis~'fl~tei). ••..•.• c·. ....c .'llndi;'al""'fQ~pi6bi~~alicH.J<lrl".S"II~i: 
. \.· .•• ····f'·· 

_ Histosol (Al) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (Fl) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

_ 1 cm Muck (A9) (L.RR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A 11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (Fa) 

_ Sandy Mucky Minerai (S1) -- Vernal Pools (F9) 

Sandy Gleved Matrix IS4) 

R~~!rl<rtlveLavedlf nresentll . ·,if •••••...•.. ••. ..• •. ....;( •.•..... .................. ......... ... .... 
Type: Gravels 

Denth(inches\: 9 

Remarks: No redox observed. Friable and fluvial material. 

HYDROLOGY 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nanrlverlne) 

Sediment Deposits (B2) (Nanrlverlne) 

Drllt Deposits (B3) (Nan riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water~Stained Leaves 

Field Ooservations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -L Depth (inches): 

No -L Depth (inches): 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (L.RR B) 

-- Reduced Vertic (F1B) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

~Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I· •. · •• ·•• 

WL .. ""i 
1(:' 

.o_..j;i} t.·.··· i... ....> .........•...•. i( ............ ...... ../ ....... .... ···~··lN9;~·i 
C···;; .. e~.l. . .... "',01,,;·· 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: No hydrology observed. Site was dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22,2012 

AoolicanUOwner: U.S. Bureau of Land Management Slate: Utah $arnbJina point: W10A •• 

Invesligator(s): Jeff Boice, Dennis Wenger, Collin Covington Seclion, Township, Range: 19, 39S, 5W 

Landform (hills lope, terrace, etc.): draif'lllge floor Local relief (concave, convex, none): concave Slope (%): 4 

Subregion (LRR): D Easting: 370575 Northing: 4140637 Datum: NAD83 

Soil Mao Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic condilions on the site tvoical for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: slgnlftcanlly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or Hv.drologv: naturallv.Disturbed? (If needed explain anv answe's in Remarks. \ 

oint locations, transects, important features, etc. 

HydrophytreVegelatIOli.prMMt? 

Hydric SdllPtesel1t? 

Wetl.and H drolo presenl? 

Ves:X;. No: 

VeSt .JL...... No: 

Va's: X No-; 

'-.--=1 Is lhel!ampled Area 
-,,;,,;;,,-1 within a Wetland? Yes, x: 

Remarks: Seep in drainage at the top of Ephemeral Stream Channel 7. Pools of standing water present in drainage. Photos of site: 911 - 5011, 912-
south, 913 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I . ... ..... . .................... ;; .. ; .. ; .•..• 
• •••••• 

Tree Stratum (Plot Size: ) % Cover Species? Status Domil1allCeTes! Worksheet,_ .'. .. .. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

0 . .... ;:: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. PrevaiQoo<l index W~tksh.et: .....• '. . , ... 

2. Total % Cover of: Multiply by: 

3. OBL species: x 1:::; 0 

4. FACW species: 60 x2 :::; 120 

·0; ;.. ; •.• ~ Total Cover FAC species: 40 x3~ 120 

Herb Stralum (Plot Size: 6' x6' ) FACU species: x4~ 0 

1. Juncus arcticus 60 Y FACW UPL species: x5~ 0 

2. Carex microptera 30 Y FAC Column Totals: 100 (A) 240 (B) 

3. Poa pratensis 10 N FAC Prevalence Index = BfA :::; 2.40 

4. HvdroDhvtle veaet,,!io~ indicators: .......••..•.•..• . ...... 
5. X Dominance Test >50% 

6. X Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

•• jbO... ~ Total Cover Problematic Hydrophytic Vegelation' (Explain) 

Woody Vine Stratum (Pial Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 • • .••.• 

.. 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 

··Hyd;oPhytl< .••.•........••••••..• " • ••• , .... >. . ...... di .· .. i 
\Iegetation Presenl? .' Y.'X No". • •.••. ... .......... "5.· •. .. ... •• " 

Remarks: Wetland vegetation community. 



SOILS Point: W10A 

Profile o"""rlpti')I1' (D~;crib.to Ihe<l~Pth "".qllllto <li>CUm'!!Jtth~·;l'la[eail)rdtconfi..mtill!>ab$~l\ceQf in<llcat~rt. \, ·>i> • ...' .' '.' 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 5/1 

% 

98 

Redox Features 

Color (moist) % Type1 Texture Remarks 

10YR 5/6 2 C M clav dense and stickY 

1Tvoe: C=Concentration D-Denletion RM=Reduced Matrix CS+Covered or Coated_Sand Grains. 2Location: PL=Pore LininQ, M=Matrix. 

Hvdric Soll·lndicator.:(J\pJilie~61. to aU' ~RR~.~llleS~oih~';';J~e. n~t~U,).·>· . ···t.· ... rl···'nd'cator~ fJ,probl~lTl~tiC HYclrl~sJII~;{i],c 
r-- Histosol (A1) __ Sandy Redox (S5) __ 1 cm Muck (A9) (LRR C) 

f- HisticEplpedon(A2) __ Stripped Matrix (S6) __ 2cm Muck (A10)(LRRB) 

r-- 81ack Histlc (A3) __ Loamy Mucky Mineral (F1) __ Reduced Vertic (F18) 

~ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2) 

r-- Stratified Layers (AS) (LRR C) _X_ Depleted Matrix (F3) __ Other (Explain in Remarks) 

f- 1 cm Muck (A9) (LRR 0) __ Redox Dark Surface (F6) 

r-- Depleted 8elow Dark Surface (A11) __ Depleted Dark Surface (F7) 

,----- Thick Dark Surface (A12) __ Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) __ Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

t-R_-e':':YLt~p~""':t:'-II~_i:._:ay_es_E.):'_'(i _11_ O,;'_·"5_ •• _nl_)··' '_ .•.•• _ ••• >_ .. _ ••. _ ••..•... _" • __ .• _ .•• i·_ ..... _ .. :(_ ..• _ ....• _. ._ .. _ ......... _ ...... _ ......•. _ .. _ ... _ ... _ .... _ .. _ ..... _'.-1 .. ····.HydrIC.s,Oilpr •• en~ •••••• • •.•.. ;~ynlxi.·· •••• · ••• No: •••••• :r~ 

Remarks: Roots present throughout. 

HYDROLOGY 
WetlandH drol" Indicators: 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marl<s (81) (Nonriv.rine) 

Sediment Deposits (62) (Nonriv.rine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

FI.ldObservalion$l 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Salt Crust (811) 

8iotic Crust (812) 

Aquatic Invertebrates (813) 

L Hydrogen Sulfide Odor (C1) 

Yes: 

Yes: 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ...x. Depth (inches): 

No ...x. Depth (inches): 

No X 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Weiland Hydrology 
Present? . 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil column is moist, not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 22, 2012 

ADDlicanUOwner: U.S. Bureau of Land Management Slate: Utah •. San1Dlinol'olnt:W10B·· ••...• 

InvestiQator(s): Jeff Boice Dennis Wenger, Collin CovinQton Section, Township, RanQe: 19, 39S, 5W 

Landform (hillslope, terrace, etc.): hllisiooe Local relief (concave, convex, none): none SlaDe (%): 75 

SubreQion (LRR): D EastinQ: 370573 NorthinQ: 4140637 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tVDlcal for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are VeDetation: Soil: or HydroloDv: naturallv disturbed? (If needed explain anv answers in Remarks.) 

lin point locations, transects, important features, etc. 
HYdrophylla Vegetati<)~ present? Y.", ._._._._. No: )( 

Is tile sa!i\pled Area 
Hydric Soli presenl? Yes: ~ No: X. withlrla Wetland?' Veil: NO:l( 

Presen!'? Y"lf' No: X 
Remarks: Hlllslope to drainage bottom. Approximately 4 feet above the wetland sample pOint. Photos of site: 913 . west, 914 - soil, 915 - north. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I·'. .•• " C •• • .' . 
Tree Stratum (Plot Size: 6' x 6' ) % Cover Spedes? Slatus DOn1inMCe Test Worksheet[ ...... , ... 

1. Pinus edulis 5 Y UPL Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strala: 3 (B) 

Q ....... = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 33.3 (AlB) 

1. 
, ...... 

Pre\laJlJnQe.lnd~x Worksheet, •. " •.. 
••••••••• 

....... 
2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: 10 x2 = 20 

O· ........ = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 3 x4= 12 

1. Juncus arcticus 10 Y FACW UPl species: 5 x5= 25 

2. Bromus inermis 3 Y FACU Column Totals: 18 (A) 57 (B) 

3. Fabaceae sp. 2 N - Prevalence Index = BfA = 3.17 

4. Hvdto"hvtib Veaelati<!fJ Indlcia!o,", •••• 
.. . .•... ~. 

5. Dominance Test >501)/0 

6. Prevalence Index is ,.;:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

15 .•.••• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

·0 ••.•.• ~. , .. ,... ..... 
• •••• 

. ,.~ 
Total Cover: Hy(j,ophyhc ....• •.• .... 

vell"lalion present?; .•• V's' % Bare Ground in Herb Stratum 85 % Cover of Biotic Crust ~. .. .•. ...• . e .' .1'10')( ...•.•• 

Remarks: Upland vegetation community. 



SOILS Sampling Point: W10B 

P ro!ii~·pe;crIPtiQn' . (D"s.,;b,,11) tli~a""t"'~~"~~d ic>dQl;~"'~nt jh~l';Q;~~t~rQfclinfi ,rritl1~ abs"I'I~"f;~~;~lrt,,~~; "' •..•.• '.' .•.....•.•... ;.: .•..• • .•.... 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

2.5Y 5/2 

% 

100 

Redox Features 

Color (moist) % Type1 Loc' Texture Remarks 

clav fine aranular 

1Tvoe: C:::;Concentratlon D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL:::::Pore LinincL M=Matrlx. 

_ Histosol(A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (A1 0) (LRR B) 

_ Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) Redox Depressions (F8) 

_ Sandy Mucky Minerai (S1) Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I-1R~eT'!!!;:!!lrpi,:ill:iV!!l!'e1:: 'La~··ye l!!'r~(iifLEr p!!!r;~!!!le!.!!!rit!.ll)t, ______ i ___ " .~"'---" ..• ------.• :.: ••••••• ---' .:---.---" .••• '---'---• .~ ••.•• • •• ~.. '---' ·.i ______ "---" .------,,------.-..------... ,. ';.-".:;;:. ..... : .. ---.-.' ....... -'1 •. , :1 .. ·.<,. ;".m:Y")~ ....... " .•. ··5··.· •. ·,···.··· ••.••••.••••••.•.•• · •• Na,x •• t 
Death (inches): ,. . . 

Remarks: No redox observed 

HYDROLOGY 
Wetland H dralo Indicaiors, 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonr;verlne) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Seconda Indicators 2 or more re uired 

___ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) ___ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

No L.. Depth (inches): 

No L.. Depth (inches): 

No X De th inches : 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract Citv/County: Alton / Kane SamplinQ Date: May 23, 2012 

Applicant/Owner: U,S. Bureau of Land Management State: Utah S~mpllt19 P6i~t: •. W1.1A .... 
Investigator(s): Jeff Boice Dennis Wenger, Collin CovinQton Section Township, RanQe: 24, 39S, 6W 

Landform (hillslope, terrace, etc. I: drainaae floor Local relief.(90ncave, convex, none): concave Slope (%): 1 

Subregion (LRR): D EastinQ: 368871 NorthinQ: 4140989 Datum: NAD83 

Soil Mao Unit Name: No soil sUlVey.is available NWI classification: Not Available 

Are climatic / hvdroloQic conditions on the site (ypical for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: X ,Soil: X , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation' Soil: or Hvdroloav: naturallv disturbed? (If needed explain anv answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin ortant features, etc. 
Hydropl1ytIGVilge!a!ibn present? Yes! .K _________ No; 

Hydric SoIlPresehl? Yes: .JL.... No: ""s:X 
Wetland Hdrolo Presenty Yes: X N<Y: 

Remarks: The upland terrace of Pinyon I Juniper trees had been cleared and pushed Into the drainage and wetland. The wetland is approximately 8 feet 
wide. Photos of site: 919 - soil and 920 - west 

VEGETATION U . ff fit se sCien I IC names 0 ' plan s 

Absolute Dominant Indicator ...... "., ....... .. ,. " .' .. , ... 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance test Wor~.h •• tj . . .. ' .. .' ..• 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

() = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. prevalence [nd"x Worksheet: ' .. ... - .' ....•.... , ... 
2. Total % Cover of: Multiply by: 

3. OBL species: 3 x1= 3 

4. F ACW species: 85 x2= 170 
o· ,. ,. = Total Cover FAC species: 2 x3= 6 

Herb Stratum (Plot Size: 6'x6' ) FACU species: 10 x4= 40 

1. Juncus arcticus 85 Y FACW UPL species: x5= 0 

2. Taraxacum officinale 10 N FACU Column Totals: 100 (A) 219 (B) 

3. Carex nebrascensis 3 N OBL Prevalence Index = BfA = 2.19 

4. Poa pratensis 2 N FAC HvdroDltllllc veaelation Indicators: ••....•••. ' .•. ' .•... -- ... 

5. X Dominance Test >50% 

6. X Prevalence Index is s3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

1O(J. ,.' ,. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: oi ., •.•. HYdfOphyt.,,· .' .•..•........ , .• ' ..•••. ', ..• ' ............ ' .. if> 
% Bare Ground In Herb Stratum 0 % Cover of Biotic Crust Vegelati<)iiPresenl7 y. x. }t •. , •..• , .•••• ',' ... '.,.' ... ,. es." .,. , .. ,. 0: .," 

Remarks: Wetland plant community. 



SOILS Sampling Point: W11A 

i>,6fil~D~£~riDli~!!;··(O~$crill~.t<> th~d~niJn~Qd~clt;'d()"ti';;JntiJ~.1"dlc~t';t6r~()rllI";;·th~,'II •• n<;QQfi~di;;;'tQi$,l· •.•• 
Depth 

(Inches) 

0- 1S 

Matrix 

Color (moist) 

10YR 4/1 

% Color (moist) 

99 10YR 5/6 

Redox Features 

Loe' Texture Remarks 

C M clay sticky 

1Tvoe: C=Concentration D::::Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

r------ Histosol (A1) 

I--- Histic Epipedon (A2) 

r------ Black Hlstic (A3) 

rL-- Hydrogen Sulfide (A4) 

r------ Stratified Layers (A5) (LRR C) 

I--- 1 cm Muck (A9) (LRR D) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

r------ Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 

I--- Thick Dark Surface (A12) Redox Depressions (FS) 

r------ Sandy Mucky Mineral (S1) Vernal Pools (F9) 

Sandv Gleved Matrix (S4; 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F1S) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Re~:::~ive La~~r (if DreSOnU, .>.. ....•........ . .. ... ..•. · ... • .... • .•• .. . ....<.\ .•..........• ·In<~,~ ............................ i<;~"I 
I----'D"e"'ott"'h-(ilin-C-he-s-;::----------------------IHydric$'Oili •.. . ..•.•.•••. Yo .. ; .~ •......••.•.. Not. . .••.••••. 

Remarks: -

HYDROLOGY 
Wetland Hd'olo Indicators,. 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

X High Water Table(A2) 

X Saturation (A3) 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

X Hydrogen Sulfide Odor (C1) 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CS) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field ObserVations: 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

No .L.. Depth (Inches): 

.L.. No Depth (Inches): S Wetland HydrQlogy 

X No 0 
Present? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Wetland hydrology 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site: Alton Coal Tract Cltv/Countv: Alton / Kane Samplino Date: Mav 23, 2012 

Applicant/Owner: U,S. Bureau of Land Manaoement State: Utah Sampling Point: Wt1i3 ...• 

Investigator(s}: Jeff Boice Dennis Wenoer, Collin Covington Section, Township, Range: 24 39S,6W 

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 35 

Subregion (LRR): D Eastlng: 368873 

Soli Map Unit Name: No soil survev is available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? 

Are Veaetation: Soil: or Hvdroloov: naturallv disturbed? 

SUMMARY OF FINDINGS - Attach site map showing sam 

Hydroptiytic Vegetation Present? Yes; 

Yes: 

Yes" 

_._ ... _. 

Northing: 4140989 Datum: NAD83 

NWI classification: Not Available 

No: (If no, explain in Remarks.) 

Are "Normal Circumstances" present? Yes: X No: 

(If needed exolain any answers In Remarks,) 

ortant features, etc. 

No: X 

Remarks: Fill material pushed downslope from upgradient road grading, native material. Approximately 2 feet above the wetland sample point. Photos of 
site: 921 • sample point 

VE G T ION U E AT - HI se scten t f I c names 0 I plants 

Absolute Dominant Indicator I •.. .'. .. ' .••.•...•••••..•...•....••.•••• 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance Te$!W()(ksheetl ..••..... '. ... .• ••••• .•. ...• . •. . ..... 
, " , 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 1 (B) 4. 

0 •. = Total Cover Percent of Dominant Species That 

Saplino/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. Artemisia tridentata 5 Y UPL 
....•... . . ... ....., . . .... 
Prevalence.nd.x W()tksij~.I· ..........;. 

2. Total % Cover of: Multiplv by: 

3. OBL species: x1= 0 

4. FACW species: x2 = 0 

$ ...•. = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: ) F ACU species: x4= 0 

1. UPL species: 5 x5 = 25 

2. Column Totals: 5 (A) 25 (B) 

3. Prevalence Index = BfA ::;: 5.00 

4. HVdrophYilc Vegetationjritll¢!ltorS': •• ' ................. '. ........ . 

5. Dominance Test >50% 

6. Prevalence Index is ...,;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

Q ...•..••..• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0: .. ~ ..•.. fl~d,ophyti" ...i ...• ...........•.... . .... ·~x~ •..•. 
% Bare Ground in Herb Stratum 95 % Cover of Biotic Crust V.petaliOr\p'.sent1 •..•.• W~, •.....•.• ~. .. , .... .... ~ . ... .. . .' . . ... 
Remarks: Herbaceous plants had been buried. 



SOILS ,Pnlnl' Wll B 
C .. ' ,'.." c·".<··,.,··c.····/ .. · .. ·c ,.'.,"'" 

prQfile Description: !Descrlbe!o Ih,,,i~l)th n"odeno d<!<iQl1i~,.,nhQ 1;ldjaatQfQ~i:Qnfirm th.ab$"'n~e DI indlc.iti>,.i.\>fL.
c:" > 

., ·'·.x' 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvoe' Loc2 Texture Remarks 

0-18 10YR 4/2 100 - - - - clay fine granular 

'Tvoe: C=Concentratlon D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Unino. M=Matrix. 
iYd' ', ... , .... c', : (! . . ..... >:". ,,,-;c··.c.·c.· c'c, ·>·'·C"~J.{ co ·"·'cLc·r;···'·,··;·,,······,· ..... ···"····,·· 

. 
·'···t If rl!' Soillodicalors: Applicable loallLRRs onl ••• otherwise ""Ie . Indicator.i lor Problemalic Hvdrlc SOils'! 

_ Histosol (AI) -- Sandy Redox (S5) -- I cm Muck (A9) (LRR C) 

_ Histic Eplpedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (Al0) (LRR B) 

_ Black Hlstic (A3) -- Loamy Mucky Mineral (Fl) -- Reduced Vertic (FIB) 

_ Hydrogen Sulfide (M) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- other (Explain In Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (AI2) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (SI) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

Restrictive LaY<) ,n/prese ntli • , .•..• "';.' •...... , .••. I .•.... "." c··' .'. ···.c .. ··· ..•• · ........... · .• ··· .• ·.';.·· •.• ' •.••.• ' ....• ·i l >]· Lei? i." .•••• i·," i. (:·c , .•.•.•.••••.••• '.' ...••.•.• 'J ....[[;; 
Tvoe: 

Deoth linches): 

Remarks: Native material 

HYDROLOGY 
indicators: 

an one indicator is sufficient 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observaflonsr 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (Bll) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

OxidIzed Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

,........> .........."89: ..... 
",-,.',. ".,," ........ '. '" 1'.0,')-. :,'; 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (Bl0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction In Plowed Soils (CB) ___ _ Saturation Visible on Aerial Imagery (Cg) 

Shatlow Aquitard (03) Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ~ 

No ~ Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Friable and dry. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjectlSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23,2012 

AoolicanUOwner: U.S. Bureau of Land ManaQement Slate: Utah ,SamPHOQJ'elnf, W.12A 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hillslope, terrace, etc,): dralnaae floor Local relief (concave, convex, none); none Slope ('10): 1 

Subregion (LRR): 0 Easting:369356 Northing: 4141669 Datum; NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain In Remarks,) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloav: naturall disturbed? (If nAeded exnlain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, im ortant features, etc, 

HYdrophylioVegef<\liM present? 

Hydrlosoil present? 

w.et! rnj Hurole Present?' 

Yes: . ..&.- ,Ne, _~_'" Is the Sampled Aie" 
Yes; ..&.- NO: wilhhl a Weiland? 

NO: 

Remarks: Adjacent to IntermIttent stream channel 2. Photos of site: 926 - soil, 927 - north, 928 - east 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator , 

YesrX No: 

. , ,' .. , . . 
'.' Tree Stratum (Plot Size: ) % Cover Species? Status Doliliriance'resl Work.h".l: , .... " .. ' .' 

1, Number of Dominant Species That 

2, 
Are OBL, FACW, or FAC: 1 (A) 

3, Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

" a', ::: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: \ 
Are OBL, FACW, or FAC: 100 (A/B) 

1, 
. ,. . . '" 

Prevalence Index Worksheet:. "., ". " 
, . 

.. ' .. 

2, Total % Cover of: Multiply by: 

3, OBL species: 15 x1= 15 

4, FACW species: 60 x2 = 120 
.,Q ........ ".,. , ::: Total Cover FAC species: 15 x3= 45 

Herb Stratum (Plot Size: 6' x6' ) F ACU species: x4= a 
1, Juncus arcticus 60 Y FACW UPL species: 5 x5 = 25 

2, Eleocharis palustris 15 N OBL Column Totals: 95 (A) 205 (B) 

3, Hordeum jubatum 15 N FAC Prevalence Index::: BfA ::: 2,16 

4, Kochia scoparia 5 N UPL HvdrCiphvtic V.aei"tl~n Indicators.' ",' +: 
5, X Dominance Test >50% 

6, X Prevalence Index is ,.;;3.01 

7, Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

95 '.' ::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: \ 

1, 11ndicators of hydric soil and wetland hydrology must 

2, 
be present, unless disturbed or problematic. 

Total Cover:!L H·d'·hyJl'.··· ".,,' < ,',. "0::', '.' 
.'i'rop c. '.,. . ..... , .. 

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust Vegetalion Present?". X . 1111>' , ....... , .•.• ' ".' .. , .. ' .. ' '.'. ..' es. "', ,. " 

Remarks: Wetland plant community. 



SOILS Point: W12A 

Prollli' DQscriPliQ!1: {p"scrlbol 10111.0 depth ne.d.d.t~dQcum.ollh<i iridi~ajQr~"cQJ1tirmth.;ih.~n<; •• ()t'ihdl~"I"' • .) •.•••.• ·.·I.C' ::. 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-12 10YR 5/2 50 7.5YR 4/6 50 C M sandy clay -
12 - 18 7.5YR 2.5/1 60 7.SYR 4/6 40 C PL clav -

lTvoe: C:;::Concentratlon D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino. M=:Matrix. 

HVdric SOillh.dicalor.: (AI>blicabto!o idILRR.lln[Q~~oili~l',.Vj.~ n~i.d.l·\;; ..•..• ·II"di"~i()r~fOrpi"blem;iti~Hvtlri" ~ .:,,' ,>~ ••.. 

_ Hislosol (AI) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (Fl) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (AS) (LRR C) _X_ Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (AI2) -- Redox Depressions (F8) 

_ Sandy Mucky Mineral (SI) -- Vernal Pools (F9) 

SandvGleved Malrix (S4) 
.. ' .... ' ..... e{i ......• " •. Restrictive Layer If pr~sQotl; ; " ••••••• .................................................... , ..................... , ................... , ........ 
Type: 

Deoth (Inches): 

Remarks: -

HYDROLOGY 
Wetland Ii droto IndJcators: 

Prima Indicators an one indicator is sufficient 

Surface Water (AI) -2S.. Salt Crust (Bll) 

High Water Table (A2) Biotic Crust (BI2) 

Saturation (A3) Aquatic Invertebrates (BI3) 

Water Marks (Bl) (NonriveriM) Hydrogen Sulfide Odor (Cl) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along Living Roots 

Drift Deposits (83) (Nonriverine) Presence of Reduced Iron (C4) 

-- I cm Muck (A9) (LRR C) 

-- 2 cm Muck (AI 0) (LRR B) 

-- Reduced Vertic (FI8) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

• ••••••••••••••••••••••••••••••••• 
>, , ..... ,.;. 

• •...••.•.••.•.•• y •••..•.. 

Hy!!rJg~9n Pr@$@nt? • Tv:es: x •••••• N9;~ ••• ·••···••·•··•·· 
• • •••••••••• 

Seconda Indicators 2 or more re uired 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (Bl0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

X Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) 

Water-Stained Leaves 89 Other Ex lain in Remarks 

Flel Obse atlons: 

Surface Water Present? Yes: No --L Depth (Inches): 

Water Table Present? Yes: No --L Depth (inches): WetlandHy~rology 

Saturation Present? incl. ca lila frin e Yes: No X De th inches: 
Present? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil column is moist. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Prolect/Slte: Alton Coal Tract City/County: Alton / Kane Samplina Date: May 23, 2012 

ADDlicant/Owner: U.S. Bureau of Land Management State: Utah !l~OOpnnQ point: \/11129 .'. 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, TownshIp, Ranos: 13, 39S, 6W 

Landformj:billslope, terrace, etc.}: terrace Local reliet(90ncave, convex, none}: none SIQQe (%): 1 

Subregion (LRRI: D Eastlng: 369361 Northing: 4141670 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdrologic conditions on the site tvpical for this time of vear? Yes: X No: (If no, explain In Remarks. I 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloav: naturallv disturbed? (If needed explain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showln lin point locations, transects, im ortant features, etc. 

Hydrophytio Vegetation Pressnt? 

Hydrlo SoliPrElsent? 

Present? 

YeS: -'-'-'-' 
Yes: -
Yes: 

NO' X , ..cW-..... ~·.lstheSlimpletl Arlia 
No: wll~l" jI W~tla"d? No, X 

No: )( 

Remarks: On terrace adjacent to wetland and hillslope into drainage. Photos of site: 929 - soil and 930 - west. 

VEGETATION U - t'f' fit se sClen I IC names 0 plan s 

Absolute Dominant Indicator .............. ........... ... ........................> 
Tree Stratum (Plot Size: ) % Cover Species? Status PomlnenceT •• t WorkSMeh,.. '. .. . ... 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q. 
• •• = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 50 (AJB) 

1. pf$vafelfCe index Worksheet: •. ' ..••...••.•••.••••..•.•..•.•••. ' ..•. 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: x2= 0 

p. ". •.• = Total Cover FAC species: 30 x3= 90 

Herb Stratum (Plot Size: 6' x6' I FACU species: 10 x4= 40 

1. Kochia scoparia 30 Y UPL UPL species: 30 x5= 150 

2. Pascopvrum smithii 30 Y FAC Column Totals: 70 (A) 280 (B) 

3. Achillea millefollum 10 N FACU Prevalence Index = B/A;:::: 4.00 

4. IfI~droDhvtrc Waellitionln<licat6(S' •.. .'. 
.. '. 

5. Dominance Test >50% 

6. Prevalence Index Is ~3.01 

7. Morphological Adaptatlons1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

70 ...••. = Total Cover Problematic Hydrophylic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: \ 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: .0< HydroPhytic .... · •.•.•• •.... •. ··,iii .. \T ' .. 
% Bare Ground in Herb Stratum 30 % Cover of Biotic Crust Vegetation Pre$eni?y . •• N •. j( . • ••.•. .'.' ...•.••.•• '.' .' •.•.•.. es;' .0: .•..•..••••..• 

Remarks: Upland plant community. 



SOILS W12B 

'FrOlile O.s"IIPlion:(D~Wibe ·10 th~·d"pilln .... ci~di~'do~~ItI~nl.th~·lndlc~t!>,~~c;dnfirrl!the.;bsenc~~t'ij,dl';.t~r.:I··· 
~POint: 

.,> 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Lac' Texture Remarks 

0-10 10YR 5/2 100 - - - - sandy loam anQular, Qranular 

10 -18 10YR 5/2 80 10YR 5/6 20 C M clay fine granular 

1Tvoe: C=Concentration D-Denletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino_ M-Matrix. 
~vc· '.'.; .... . .•.. '0'" .. ' ··.n <--....... '...<.;.; •. ""f" 
H drle SolllndicaIQ'.:· AppliQabletP a IJ:.RRs Ilnles.·otherwisenoled;· ;ITS' '.:JGi In~ib<lti,i~i,,~ I'I'Sbl.rn~ti~H"dri~ 8"il.;;· ••. ··•·· '.'i····.· 

r-- Histosol (A1) -- Sandy Redox (SS) -- 1 cm Muck (A9) (LRR C) 

f-- Histic Epipedon (A2) -- Stripped Mallix (S6) -- 2 cm Muck (A10) (LRR B) 

r-- Black Histic (A3) -- Loamy Mucky Minerai (F1) -- Reduced Vertic (F18) 

'-- Hydrogen Sulfide (M) -- Loamy Gleyed Matrix (F2) -- Red Parent Malerial (TF2) 

_ Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ ThickDarkSurface(A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S41 
problematic. 

. .. ... .. . ...... ;.co···········,.';·· .;. . .•• 
••••• 

, .. "., .. ' ..•..•...... ' ..• > •••. I> •...• <L}U..j; •.• . ................. ···m:t1j Restrictive Layer (if pres8ntft· . ...., • ~. C,· .. · •••.•.•.. " 

Type: 1"".- [l}L... ... ......No:M:;< 
Depth (inches I: '<, ··.·yes:.· •...•••••. 

Remarks: No redox present in upper 10 Inches of the profile. Redox is too deep to qualify for a depleted matrix. 

HYDROLOGY 

Wetland HdrolQ Indicalor", 

Prima Indicators an one indicator is sufficient 

Surface Water (At) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nanrlverlne) 

Surface Soli Cracks (B6) 

Inundation Visible on Aeliallmagery (B7) 

Water-Stained Leaves 

Flld Obseivatlons; 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Uving Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Salls (C6) 

Thin Muck Surface (C7) 

No --X.... 

No --X.... Depth (inches): 

No X 

Secondar Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment DepOSits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

___ Crayfish Burrows (C8) 

___ Saturation Visible on Aerial Imagery (Cg) 

___ Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah SeMOlina. point: . .vvl~A •..... 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hillslope, terrace, etc.): drainage ftoor Local relief (concave, convex none}: none SloPe (%): 1 

Subregion (LRR): D Easting: 369279 Northing: 4141903 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hVdrolooic conditions on the site tvpical for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Vegetation: Soil: or Hvdroloav: naturallvJlisturbed? IIf needed explain any answe.s in Remarks. \ 

SUMMARY OF FINDINGS· Attach site map showin oint locations, transects, important features, etc. 

Hydrophytlc Vegetation Preselit? 

Hydr/c SllUPresenl'! 

Y.~l .X .. No! ___ ~ Is!he$amjJledAre8' 
Y8"s: ....lL..... No: ",lIhlna Wetland? No: 

PreseM? Yes: X No: 

Remarks: Adjacent to Intermittent Stream Channel 2. Photos of site: 938 - soil, 939 - west, 940 - north 

VEGETATION U . tT fit se SClen I IC names 0 ' plan s 

Absolute Dominant Indicator 
. . >ii 

Tree Stratum (Plot Size: ) % Cover Species? Status DOrli/nance Test Worksheet: i . , 
,." 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

o ....• = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. pr.vale!!~~lndex Worksheet: •••••••• •• 
........ 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 75 x2 = 150 

0 -- ;:: Total Cover FAC species: 25 x3;:: 75 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4;:: 0 

1. Juncus arcticus 75 Y FACW UPL species: x5;:: 0 

2. Hordeum iUbatum 25 Y FAC Column Totals: 100 (A) 225 (B) 

3. Medicago sativa TR N UPL Prevalence Index;:: BfA :::. 2.25 

4. Hvdrophvtic Veuetaiionlndicatt.rs: 
. .' .. 

5. X Dominance Test >50% 

6. X Prevalence Index Is ..,3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

101l;' = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: \ 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 ." tlYd~QPhytl~'; ii ........ 
• •••••••••••••••••••••• 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Vegetalion Pfeseht?y . X ••.•.• ' .••.. 
Nor ..••• • •• • '.' ..•.•. . ......... OS:'. 

Remarks: Wetland plant community 



SOILS Sampling Point· W13A 

profil~De"crIPli~":(I)~$b~ibP to tl1~' <l.pth".ed~d ie> doC;Ym."tjJi~in:~fit;~tQr·"r~Qrifiirn the ah~.ri"o of io.di<;ator$.l}·C'· " Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0- 11 10YR 512 80 ?5YR 416 20 C M clav granular 

11 - 18 2.5YR 411 65 ?5YR 416 20 C M clay Qranular 

" 10YR 512 15 

1Tvne: C=Concentration D~Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore LininQ, M-Matrix. 
.' .... ..... .. .... ...... ;'.....;.; .. ;;.;... ..... ,;.;, .. 

Hydric lI"illndlcator.: (Applicable tQ all ~RR. unless otherwise .notodX ..•••.... ••..••.••• ' .. c' ". .• "Indic;~to~ 1'0'; '~br="'~\i" H"dri~$QiI •• : ..........., ..... 
r-- Histosol (A1) -- Sandy Redox (S5) 

r-- Histic Epipedon (A2) -- Stripped Matrix (S6) 

r-- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

r-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

r-- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) 

r-- 1 em Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F?) 

r-- Thick Dark Surface (A12) -- Redox Depressions (FB) 

r-- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandy Gleved Matrix (S4) 

Rest~i~tive laver Cif"r ••• nl); ; .••. ' ' .••••.. ; ••.••••..•.••• > .; .....••.....•.• 
••••••••••••••••••••••• 

<;; ; •••••• • 

Tvpe: 

Deeth IInche.): 

Remarks: Gravel and wood material found below 11 inches mixed Into the clay. 

HYDROLOGY 
WellandH dralo Indicator", 

Prima Indicators an one Indicator Is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

WaterMStained Leaves 89 

field ObservatlonSl 

Surface Water Present? 

Water Table Present? 

Saturation Present? inel. ca ilia 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

No -1L Depth (inches): 

No X De th Inches: 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F1B) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

.•....••.. 'i\ . ; ....... •••• .· •. >;i 

....... '.' .< 
Hy<:Iti~I!'lill>re •• "nt'(;. WSI X •. NOli 

Seconda Indicators 2 or more ra ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patierns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is moist. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region' 

ProjecVSite: Alton Coal Tract City/County: Alton / Kane SamplinQ Date: May 23 2012 

ApplicanVOwner: U.S. Bureau of Land Management State: Utah SatnPlina POint: W13B .•..... " 

Investigator(s): Jeff Boice, Dennis Wenger, Collin CovinQton Section, Township, RanQe: 13, 39S, 6W 

Landform (hillslope, terrace, etc.): hllisiope Local relieUc;:oncave, convex, nonel.: none Slope (%): 5 

SubreQlon (LRR): 0 EastinQ: 369264 

Soil Map Unit Name: No soil surveyJs available 

Are climatic I hydroloQic conditions on the site tvpical for this time of year? Yes: X 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? 

Are Venetation: Soil: or tlYdroloov: naturallY_disturbed? 

SUMMARY OF FINDINGS - Attach site map showin 

HYdFophytlo V~getatldh Present? 

HydrldSoil Present? 

Wetland H drolo l'r<1sent? 

Yes: 

Yes~ 

No: 

NorthinQ: 4141903 Datum: NAD83 

NWI classification: Not Available 

No: (If no, explain in Remarks.) 

Are "Normal Circumstances" present? Yes: X No: 

(If needed explain any answers in Remarks.) 

ortant features, etc. 

No, X 

Remarks: On the side of the channel bottom near the base of the slope. Approximately 12 inches higher in elevation than the wetland sample point. 
Photos in site: 941 - slope and 942 - east. 

VEGETATION U - t'f' fIt se sClen I IC names o' plan s 

Absolute Dominant Indicator ". ,:. . '" . .... , ; 

Tree Stratum (Plot Size: ) % Cover Species? Status Oomlnancer~st WorksheeJ1 .. ........... . ... .. ~ 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (B) 

0, •. ' :: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 25 (AlB) 

1. Artemisia tridentata 20 Y UPL Prevalel'lce index WQrk$heelt ,,:,J' 
2. Chrysothamnus nauseosus 20 Y UPL Total % Cover of: Multiply by: 

3. OBl species: x1; 0 

4. FACW species: 15 x2= 30 

40 ',. = Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 14 x4= 56 

1. Juncus arcticus 15 Y FACW UPL species: 55 x5; 275 

2. MedicaOD sativa 15 Y UPL Column Totals: 94 (A) 391 (8) 

3. Achillea miliefolium 10 N FACU Prevalence Index = BfA :: 4.16 

4. Pascopvrum smlthii 10 N FAC HvdroDhvt\cVeaeiat,c)nlndicaIOr$: ...•.•• • ••• , 

5. Bromus inarmis 2 N FACU Dominance Test >50% 

6. Taraxacum officina Is 2 N FACU Prevalence Index is ...,;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.Q4 •. ·'i" ; Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 
Q •.• 

HYdrOPhytie .. ·.·.··L . ...... • .............................. • .••.•. ' .. ' .' .....•. '. 
% Bare Ground in Herb Stratum 46 % Cover of Biotic Crust Ve9Qt~tiQnPre •• nn y'NX <; 

','.:... .••• ..' .• S' •.. ' 0; . ". 

Remarks: Upland plant community 



SOILS Sampling Point: W13B 

~'Qlil~"p~$CriPtion: me .. en b.ti>ifj~ d"Pt~n •• ci.4 t~lI,,~um~~illtQ'lhJi,,~jlHioi ~~nf,n" 11l~ absQtli,e . ()fihilic~(Jrs.); .' .• , ".. •••. .•.••.•• ......\ •.•.. 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Loe' Texture Remarks 

0" 12 10YR 5/2 100 clay fine granular 

12" 18 10YR 4/2 99 7.5 YR 4/6 C M clav fine Qranular 

1Tvne: C::::Concentratlon D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina, M=Matrix. 

_ Histosol (AI) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (AID) (LRR B) 

_ Black Hislic (A3) Loamy Mucky Mineral (Fl) Reduced Vertic (FIB) 

_ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) Depleted Dark Surface (F7) 

_ Thick Dark Surface (A 12) Redox Depressions (F8) 

_ Sandy Mucky Mineral (SI) Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

R~strlctlveLaver n(6'e$entk)· ..•••..••... 

Tvpe: 

Deoth (inches): 

Remarks: No redox within the top 10 inches. Does not meet the F3 requirements. 

HYDROLOGY 
Wetland H drQlo Indicators: 

31ndicators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

........... " 
Hydric SoU Present? 

. ... UK·····lj·· .. ...•....• ............; 
.Ves, .•.... ...., 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Field Observalion l 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulflde Odor (Cl) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ..lL Depth (Inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable 

Waler Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (BID) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiectiSite: Alton Coal Tract City/County: Alton / Kane Samplinq Date: May 23,2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah SampllngPoihl: W141\c. ~ 

Investiaator(s): Jeff Boice, Dennis Wenaer, Collin Covinaton Section, Township, Ranqe: 24, 39S, 6W 

Landform (hillslope, terrace, etc.): drainage floor Local relief (concave, convex, none): none Slope (%): 1 

Subrealon (LRR): D Easlina:369484 Northinq: 4141328 Datum: NAD83 

Soli Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdroloalc conditions on the site tvplcal for this time of vear? Yes: X No: (If no explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: Significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloav: naturallv disturbed? (If needed explain anv answers in Remarks.) 

Hydrbpn\llic Vagelai!on Preseht? 

HYdric SoU F'tes<lnl? 
..... ~-f Illthe Sampled Area 

Ye$, ~ NQ:' withlri aWetland? 

Pte$er'!? Ye: X No: 

Remarks: Adjacent to Intermittent Stream Channel 2. Photos of site: 943 " soli, 944 - east, 945 - north 

VEGETATION· Use scientific names of plants 

Dominant Indicator •••• •••• 
.. 

Absolute 
. ........ Tree Stratum (Plot Size: ) % Cover Species? Status DQmlnanc~ Test WOrkSheet! ." ............. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

o .'. = Total Cover Percent of Dominant Species That 

Saolino/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
.~. . .• II' .,.....: 

Prevalence In'dexW<1tk$ i).l~ "c •••••••• 

2. Total % Cover of: Multiply by: 

3. OBL species: x10 0 

4. FACW species: 60 x2= 120 

0.' = Total Cover FAC species: 45 x3 0 135 

Herb Stratum (Plot Size: B'x6' ) FACU species: x40 0 

1. Juncus arcticus 55 Y FACW UPL species: x5 0 0 

2. Carex microptera 35 Y FAC Column Totals: 105 (A) 255 (B) 

3. Hordeum iubatum 10 N FAC Prevalence Index = BfA = 2.43 

4. Hvdroohvllc Wgetatiprj)odicalot$: 
< 

5. X Dominance Test >50% 

6. X Prevalence Index Is 5:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

JOO······ .•.•. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 1 Indicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 •••• •••• 
• HY<I.t>phyll" •• 

........ ·.>i..· ... 
V "gelation Pr •• ""t?'· 

••••••••• % Bare Ground in Herb Stratum 0 % Cover of Biotic Crust ................ < ...... . YeSlX • • Not .••. • 

Remarks: Wetland plant community 



SOILS Sampling Point" W14A 

prOfll.i!DeScrliltr~K; iDe.cribe to t~" d~rilh iI".ded· 10. dOClllll~;'f!li~ihciic~l~r!l';i:dntirrn. llill.!>sen"eO! Indlcalois, I;i" 
Deplh Matrix Redox Features 

(inches) 
Color (moistl % Color (moistl % Tvee' Loc2 Texture Remarks 

0-1 10YR 412 100 - - - - clay -
1 -17 10YR 412 75 7.5YR 414 25 C M clav oroanics and roots present 

17 -18 Gley 1 4110Y 75 7.5YR 414 25 C M clay -

'Tve,,: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 
~u,,__ _ _ _ _ _ _ __ 

Hvdri~ SOillndicalora: (AoDU"ableto alILRR$ unles$Qib~iWi$~ ';bt~!i.Y 
....... .. 

_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black HisUc (A3) -- Loamy Mucky Mineral (F1) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratlfted Layers (A5) (LRR C) X Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4l 

Restri~tjye La""'r lif OreSllnm .) i •...•.•••.••.••...•..•..•.. " •.• • •..•.••.•.. ..•..•..••...• ...• ..• .>} . ).<' •.•...•••••.• 

Type: 

Denth linchesl: 

Remarks: Column is tightly packed together 

HYDROLOGY 
Wetland Hdrolo Indicators; 

an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Nonriverine) 

DMft Deposits (B3) (Nonriverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln €I 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor(C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron RedUction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -2L 
No -2L Depth (inches): 

No X 

I "indiGal"", forPr"~I~~~til) HVd'i"S~Hs': . 

.. 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

..... ·ir'·; --" I < 
•••••••••••••• 

I·· HydriqSgilpr"~~n!i ...¥e~'X ... •.• No, .X; 

Seconda Indicators 2 or more fa ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soli column was dry. It Is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23,2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah $amplinQPoint, W1413'··. 

Invesligator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 24, 39S, 6W 

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%J: 1 

Subregion (LRR): D Easting: 369493 Northing: 4141326 Datum: NAD83 

Soil Map Unit Name: No 5011 survey is available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? 

Are Veaetation: Soli: or Hydroloa-: naturallv disturbed? 

SUMMARY OF FINDINGS· Attach site map showin 

.. Hy6rophyttG vegetation Present?; 

HYdric Soil Nasenl? 
Wetland Hdrolo: present? 

Ye", 

Yes:; 
Ws; No: 

NWI classification: Not Available 

No: (If no, explain In Remarks,) 

Are "Normal Circumstances" present? Yes: X 

fIf needed exolain any answers in Remarks.) 

Remarks: Toe of high terrace slop in the uplands adjacent to drainage floor. 948 - soil, 949 - south, 950 - west 

f VEGETATION· Use scienti IC names of plants 

Absolute Dominant Indicator 
.. ..... . ....... : . 

Tree Stratum (Plot Size: ) % Cover Species? Status DOnlil1allce Test Wbrksheelt ....••... 

1. Number of Dominant Species That 

2. 
Are 08L, FACW, or FAC: 

3. Total Number of Dominant Species 

4. 
Across All Strata: 

0 :. = Total Cover Percent of Dominant Species That 

No: 

·H<: 
............•.. 

2 (A) 

5 (8) 

... 

•• 

.. 

Sapling/Shrub Stratum (Plot Size: 6' x 6' 1 
Are 08L, FACW, or FAC: 40 (N8) 

1. Artemisia tridentata 5 Y UPL Prevalence Index Worksheet:· .......... :: ........ 
2. Total % Cover of: Multiply by: 

3. OBl species: x 1:;:: 0 

4. FACW species: x2:;:: 0 
5'· ....• :;:: Total Cover FAC species: 35 x3= 105 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 40 x4= 160 

1. Achillea millefolium 20 Y FACU UPl species: 5 x5= 25 

2. Poa pratensis 20 Y FAC Column Totals: 80 (A) 290 (8) 

3. Pascoovrum smlthll 15 Y FAC Prevalence Index:;:: BfA :;:: 3.63 

4. Taraxacum officlnale 15 Y FACU HvdroohvllcV.~et.tIQnrl1dic.tori;i> •.•. 

5. Grindelia squarrosa 5 N FACU Dominance Test >50% 

6. Chenopodium sP. TR N - Prevalence Index Is :<:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

... (5. ... : :;:: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic, 

Total Cover: .. 6. . .... . " ......... .. . .....•. .. Hydrophyth! . . 

% Bare Ground in Herb Stratum 25 % Cover of Biotic Crust 
Veget.ation Pfe$:erd? 

I..... .• :. • ....• Yes: ...• .No:X ; 

Remarks: Upland plant community 



Depth 
(inches) 

0-13 

13 -18 

Matrix 

Color (moist) 

10YR 4/2 

10YR 5/2 

% 

100 

99 

Sampling Point: W14B 

',\p'T 
Redox Features 

Color (moist) % Tvoe1 Texture Remarks 

clav fine granular 

10YR 5/6 >1 C M clav fine aranular 

1Tvoe: C=Concentration D=Denletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino_ M=Matrix. 

_ Hlstosol (A1) 

_ Histlc Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified layers (A5) (lRR C) 

_ 1 cm Muck (A9) (lRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A 12) 

_ Sandy Mucky Mineral (S 1) 

-Sandv Gleved Matrix (S4) 

Death (inches): 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (lRR C) 

2 cm Muck (A 10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

3lndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Remarks: No redox in upper 10 inches of the soil column and the redox in the column is less than 1%. 

HYDROLOGY 
Wetlan!! H -drolo 

Prima indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonrlverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Obs."'atlonSf 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ---2L Depth (inches): 

No ---2L Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry in upper portion of column and the lower portion is moist. 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage pallerns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23,2012 

Applicant/Owner: U.S. Bureau of Land Manaoement Stale: Utah $arnplino PQln~W15A..· .. 

InvesJigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 24,39S,6W 

Landform (hillslope, terrace, etc.): drainaoe floor Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): D Easting: 369494 Norlhlng: 4141210 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or H droloav: naturallv disturbed? ([f needed exnlain any answers in Remarks. \ 

lin point locations, transects, important features, etc. 

HydrophylioVegeiallon Present? 

HydriC $oi! I"resehi? 

Yes! ..., ...... -'f 1$ tl1eS~mpr,,(I Area 
Yes: ~ Nor within a Wetland? 

x No: 

Remarks: Adjacent to intermittent stream channel 2. Photos of site: 951 ~ soil and 952 - south. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator .. • 
.. .... ... .. . ... 

Tree Stratum (Plot Size: ) % Cover Species? Slatus Domlnal1c" test WorKsheet! ........... < 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

o .<. . •. ::: Total Cover Percent of Dominant Species That 

Saollna/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. Prevalellceillde" Wbrk$ri"~t: . ......... >.< •... 
2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 70 x2 ::: 140 

Q .• = Total Cover FAC species: 10 x 3 = 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 5 x4= 20 

1. Carex oraeQracilis 45 Y FACW UPL species: x5= 0 

2. Juncus arcticu5 25 Y FACW Column Totals: 85 (A) 190 (B) 

3. Hordeum iubatum 10 N FAC Prevalence Index::: BfA ::: 2.24 

4. Grindelia squarrosa 5 N FACU Hvdroohvlic Velle!ation Indicators: •••...•••.••..•.•.. 

5. Taraxacum offlcinale TR N FACU X Dominance Test >50% 

6. X Prevalence Index is ..-::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

8~_ _ ••. ::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydriC soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: .0·· .. ·· .. ······· . HYdrophytlc •.... 
. ....... -

• •••••••••••••••••••• 

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust 
Vegetalion Ptesent1 

:.... • •..••••• <. Yes: X .• rio:> .... 
Remarks: Wetland plant community. 



SOILS Point: W15A 

Profil~ D~"cripti"n: (DQ!;c@e tQlhQclQ~I~~e~Qed IOd"tum~;'lth~ltjJi"al~J"(!rcQl1tiitnttl •• ab$.nc.d!i;'djbajQ,$.I.·.·.···· •• ··•· •.....• ,..... '., .................> 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0- 11 10YR 5/1 80 10YR 5/4 20 C M clav -
11 - 18 10YR 5/1 50 10YR 5/4 50 C M cl"y_ -

1Tvne: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linina. M-Matrix. .. 

HYdric Soil tndir;.~tors:(Ao"ncabl .. l(j aULRRs· uril~$l!ottl~rWi$.ooiQd.I' .......y< .. I"'dicatQ'" 16; I'robiettlaticlivdrjc 5611&" . 

31ndicators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Restrictive Layer Iii pr~$ .. mtJ; . ••• . .•.••.•.. ••. ... • • ... •..•.•.••.• > .•••..• •• . .•••• • ·•· •• ·.i ... , .i' ................ '...... .. ...... . .~,. . · ... .. .> • X;; 

1--':.lJYePo""':t'-~-(iin-C-he-S-)::-----------------------;· ··HYdrl<;50iIPre""~m • Yes: x>.iN?:jr.1 
Remarks: More redox in the deeper parts of the column that vary between 20% and 50% in density. Roots present throughout the column. Between 10" 
and 1111 there is soil stratification. 

HYDROLOGY 
Indicators; 

an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonrive,ine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field observations: 
Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca iIIar frin e 

Yes: 

Yes: 

Yes: 

SaItCrust(B11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Ex lain In Remarks 

No --.lL Depth (inches): 

No --.lL Depth (Inches): 

No X De th inches: 

___ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry. It is assumed that early season water levels are sufficient to support wetland conditions. Sample point is located approximately 12' from 
a transient channel off of Intermittent Stream Channel 2. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23 2012 

ApplicanUOwner: U.S. Bureau of Land Manaaement State: Ulah SampllnaPoint;W15B .'. 

Investlgator{s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range; 24, 39S, 6W 

Landform (hillslope, terrace, elc.): drainaae floor Local relief (concave, convex, none): none Slope (%); 1 

Subregion (LRR); D Eastlng: 369491 Northing: 4141212 Datum: NAD83 

Soli Map Unil Name: No soil survey is available NWJ classification: Not Available 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaelation: Soil: or H droloav: nalurallv disturbed? (If needed exnlain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site ma showing sam oint locations, transects, important features, etc. 

Hydrophyllc vegetation Presenl? Yes: 

Hydric Soll!>r"s"n!? Yes-: 

WetiandH drolo Present? Yes: 

~ No: 

~ Not 

X No: 

. ~~--t Is the Sampled Area 
-"'-"-I withIn a Wetland? Yes: X No: 

Remarks: Adjacent to Intermittent Stream Channel 2. Photos of site: 953 - soil and 954 - south. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
. . . 

Tree Siratum (Plot Size: ) % Cover Species? Status Dominance Test WorkSheet 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 

3. Total Number of Dominant Species 

4. 
Across All Strata: 

Q .' ". = Total Cover Percent of Dominant Species That 

, 

2 (A) 

3 (B) 

. 

Saolina/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 66.7 (AlB) 

1. 
... , ... 

. ... .. . Prevalence Index WorKsheet: . 

2. Total % Cover of: Multiply by: 

3. OBL species: xl= 0 

4. FACW species: 20 x2 = 40 

o .' :::: Total Cover FAC species: 25 x3= 75 

Herb Stratum (Plot Size: 6' x 6' ) F ACU species: 35 x4:::: 140 

1. Grindelia sQuarrosa 30 Y FACU UPL species: x5 :::: 0 

2. Juncus arcticus 20 Y FACW Column Totals: 80 (A) 255 (B) 

3. Poa pratensis 20 Y FAC Prevalence Index:::: B/A :::: 3.19 

4. Hordeum jubatum 5 N FAC HydroIJhvtlc Vegetationindicators, .< .... 
5. Taraxacum officinale 5 N FACU X Dominance Test >50% 

6. Prevalence Index is ,.;;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

. 80.· ' .• :::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Q '" Hydrophytl" ' ...... '. '. ': 

% Bare Ground in Herb Stratum 20 % Cover of Biotic Crust vegetation W ••• ntT y" lC ..•••. ...•. . .••. os. ,. ' . No:,,' • 

Remarks: Marginal wetland plant community. 



SOILS Sampling Point· W15B 

p'olii~ OQsc,ip!ion: (Describ!>!<1 th"-depth. needed tOdocumentlhQI~il!<:"j"~6" conllrl\l Illliabsence of iOdi"'!tor.S" ..................... ,>? 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 10YR 4/1 85 10YR 5/6 15 C M clav -

1TvDe: C=Concentration D::::Deoletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino. M=Matrix. 

Hvdrlc Soil Indicalors:IAoOlicable!oalliRRs u"les" ()lh~rw"i"."Qt.d.l.· •• •••••• Indicators fO'I>;';bIQ~at[~ HVdric Soil"': .••• ·•• •. ·>·· 
r-- Histosol (A 1) 

f--- Histic Epipedon (A2) 

r-- Black Histic (A3) 

f--- Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR 0) 

_ Depleted Below Dark Surface (A 11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv_GleVAd Matrix IS4) 

Restrictive Layer (if present): .•.. 

Type: 

Depth (inches I: 

Remarks: -

HYDROLOGY 
Wetland H drolo 

Prima Indicators 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

••• ••• 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? Incl. ca ilia frin e 

-- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

-- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

-- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

-- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

X Depleted Matrix (F3) -- Other (Explain in Remarks) 

-- Redox Dark Surface (F6) 

-- Depleted Dark Surface (F7) 

-- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

-- Vernal Pools (F9) hydrology must be present, unless disturbed or 
problematic. 

........•........ - ..... 
••• 

. .................................. . .. . .... ····i" .... . .. 

•••••••• I .. 
• ••••••• 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No -"- Depth (inches): 

I, ..•..•. J 

HydficSoil Prt!senl? •••• • •.. ..Yes:le .• tlo:<" 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

No -"- Depth (Inches): 

No X 

___ ~ .. Well.and Hydr9109Y 
Present?, 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry. It Is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

Project/Site: Alton Coal Tract Citv/Countv: Alton / Kane SamDlIna Date: Mav 23, 2012 

ADDlicant/Owner: U.S. Bureau of Land Manaaement Slate: Utah Samplina f'~Ir\eW15C .'. 

Investlgator(s): Jeff Boice, Dennis Wenger, Collin Covington Section Township, Range: 24, 39S, 6W 

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): none Slape (%): 1 

Subregion (LRR): 0 Easting: 369480 Northing: 4141208 Datum: NAD83 

Soil Mao Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or HvdroloGv: natural! disturbed? (If needed eXDlaln an answers in Remarks.) 

Hydrophytlo VegelaliOnPresenl? Yes: .~ No: X -",,,,,,,,...,. Is .the Sampled Area 
HydrJoSoll f'resenfl YeS! No: .x ..t:l--'-t. within ii Wetland? Ves, 

WellandH drolo Pres.enl? Vo: No: X 

Remarks: Slightly higher in elevation than the adjacent wetland sample points. Photos of site: 955 - soli and 956 - east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator ••• 
••••••••••••••••••••• 

• •••• ..' 
Tree Stratum (Plot Size: ) 0/0 Cover Species? Status t)omlnance Test Worksheet< . ....... •••••• 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

0· ... = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 33.3 (AlB) 

1. P"revalencelndexWork$heet' ". ;.. ...., ' .•.••••.•.•• 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: x2 = 0 
o ..... • = Total Cover FAC species: 20 x3= 60 

Herb Stratum (Plot Size: 6' x6' ) F ACU species: 22 x4= 88 

1. Convolvulus arvansis 35 Y UPL UPL species: 50 x5= 250 

2. Poa pratensis 20 Y FAC Column Totals: 92 (A) 398 (B) 

3. Grindelia squarrosa 20 Y FACU Prevalence Index = BIA = 4.33 

4. Bromus tectorum 15 N UPL HvdropHvti,; Ve!le\"\loni,,di¢ators: ' ..... .. ' 
5. Achillea mHlefolium 2 N FACU Dominance Test >50% 

6. Thinopyrum intermedium TR N UPL Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

92 
• •••• 

= Total Cover Problematic Hydrophytic Vegelation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 
. 

tlYdj'OPhytiC.,.> • ." < 
% Bare Ground in Herb Stratum 8 % Cover of Biotic Crust V~ge!.llon p'esen!. y ....... .•..• ..•. N(> X .j I .•• ' ••....••.•......•. OS: .. ' .• ' . : 

Remarks: -



SOILS Sampling Point" W15C 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-16 10YR 4/1 100 - - - - clav fine Qranular 

16 -18 10YR 4/1 99 7.5YR 5/6 >1 C M clay faint redox 

1Tvoe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Llnina. M=Matrix. 

_ Histosol (A 1) __ Sandy Redox (S5) __ 1 em Muck (A9) (LRR C) 

_ HisticEpipedon(A2) __ StrippedMatrix(S6) __ 2cmMuck(A10)(LRRB) 

_ Black Histic (A3) __ Loamy Mucky Mineral (F1) __ Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) __ Depleted Matrix (F3) __ Other (Explain in Remarks) 

_ 1 em Muck (A9) (LRR D) __ Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) __ Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) __ Vernal Pools (F9) 

Sandy Gleyed Matrix (S4) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Depth (inCheS):HYdriPSOjLPf~aent~ •••••• ··i:.' .• t •••••••.. A",*.;·; 
Remarks: Not enough redox and it is found too deep in the soil profile to qualify for hydric condtions. 

HYDROLOGY 
Wetlalld H drolo 

Prima Indicators 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonriverlne) 

Drift Deposits (B3) (Nonrlverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves S9 

Field ObElerit~tI()ns, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulftde Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No --2L Depth (inches): 

No --2L Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Rem arks: Dry 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23 2012 

ApplicanUOwner: U.S. Bureau of Land Manaaement State: Utah S,,[I\plindl'plnt: W16A, .' 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 24, 39S, 6W 

Landform (hillslooe, terrace, etc.): dralnaoe floor Local rellef (concave, convex, none): none Siooe (%): 2 

Subregion (LRR): D Easting:369201 Northing: 4140108 Datum: NAD83 

Soil Map Unit Name: No soil survev is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, exolain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdrologv: naturall disturbed? Ilf needed explain any answe", in Remarks.) 

oint locations, transects, important features, etc. 

HydrbP~ytiO Vegetation Prasant? 

Hydric S()lIl're~ent7 . 

Wetland H drolo Present1 

Yes: ~~~f Is the sampledAtea 
Yes: . X .. No: __ -I wilhinaWell!ihd'?' 'I'M: X 

Yes: X No' 

Remarks: Sample point is approximately 12 Inches above and 3 feet east of the flowing water in Kanab Creek. Photos of site: 961 - soil, 962 - north, 963 
- east. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator . " .... ........ .... . . .... .. 
•••••••• 

Tree Stratum (Plot Size: ) % Cover Species? Status Domlhancec'rU.IVVorkSh"etr ...• •.. ..< 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Specles 

4. 
Across All Strata: 2 (B) 

. 0." ..• ~ Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. Salix exlQua 5 Y FACW 
..... "ndj .... 

PreValence.l.n Ill( Worksheet: .> ..•.•• 

2. Total. % Cover of: Multiply by: 

3. OBL species: 5 x1~ 5 

4. F ACW species: 45 x2= 90 

5 '.' ~ Total Cover F AC species: x3= 0 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4= 0 

1. Juncus arcticus 40 Y FACW UPL species: x5= 0 

2, TriQlochin maritima 5 N OBL Column Totals: 50 (A) 95 (B) 

3. Prevalence Index = BfA = 1.90 

4. . HVd~oDfivtrc Yea"lallon Indicators: .•.••..•.. • .•..•.•.••. , 

5. X Dominance Test >50% 

6. X Prevalence Index is ,..:;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

45.c = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soli and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0', ••.•.•• yt ..••••••••.•••..••. ' 
HYdroph ,& c .. ' ••.•..•.••. 

• •••••••••••••••• 
\(eget~tio" Present? Ves:lC •••••• 

.. . . ... 
% Bare Ground in Herb Stratum 55 % Cover of Biotic Crust ...•..• ..• •. > No;.· •..•••••• 

Remarks: Wetland plant community 



SOILS Sampling Point" W16A 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-2 Glev 1 3/5GY 100 - - - - sandv clav 
. 

2 - 5 10YR 4/3 100 - - - - clay 

1Tvne: C=Concentratlon D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linino. M-Matrix. 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

~ Hydrogen Sulfide (A4) 

_ Stralified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dall< Surface (A11) __ 

_ Thick Dark Surface (1\12) 

_ Sandy Mucky Mineral (51) 

Sandv Gleved Matrix (54) 

Sandy Redox (55) 

Stripped Matrix (56) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

. 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRRB) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain In Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

•.••.••....••...... . •... .... •. ..•...•..•. .•.••••.. .......... .•.•....• ... <. I •.•• ·.\ln~?jti·... .. ... ... ... .... . .. c···· ·)iE; ... . 
i....'_ .. l.." y.: xi ••. ·· •. :.i:{S 

.. '"c ....... \>$ ~ ••.•..•..•• N~'\ 
Type: 

Depth (inches): 

Gravels 

5 

Remarks: No redox present, alluvial materials. 

HYDROLOGY 
Wetland H rololndicators: 

Surface Water (AI) Salt Crust (Bll) 

High Water Table (A2) Biotic Crust (BI2) 

Saturation (A3) Aquatic Invertebrates (813) 

Water Marks (Bl) (Non riverine) .lS.. Hydrogen Sulfide Odor (Cl) 

Sediment Deposits (82) (Non riverine) Oxidized Rhizospheres along Living Roots 

Drift Deposits (B3) (Nonriverine) Presence of Reduced Iron (C4) 

Surface 5011 Cracks (86) Recent Iron Reduction in Plowed Soils (C6) 

Inundation Visible on Aerial Imagery (87) Thin Muck Surface (C7) 

Water-Stained Leaves 89 

Flel(fObservatlons: 

Surface Water Present? 

Water Table Present? 

Saturation Present?' Incl. ca ilia frin e 

Yes: No ...x... Depth (inches): 

Yes: ..lL No 

Yes: X No 

Depth (inches): ....11C!.1 __ f 
o 

Seconda Indicators 2 or more re uired 

Water Marks (81) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23,2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah SarnlJlino F'oir)t:1iV1aa ' , ... 
Investlgator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 24,39S,6W 

Landform (hilisiope, terrace, etc.): terrace Local relief (concave, convex, none): none SloDe .(0fo): >1 

Subregion (LRR): 0 Eastlng: 369213 Northing: 414097 Datum: NAD83 

Soil MaD Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no eXDlain in Remarks.) 

Are Vegetation: ,Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstancesn present? Yes: X No: 

Are Veoetatlon: Soli: or Hvrlroloav: naturali disturbed? lit needed exnJain an answers in Remarks,) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, important features, etc. 

HydrophYUc Vegetation Present? 

Hydric Soil Present;> 

Wetland Hrlrolo Present7 

Y.", 
Yes: 
Y.$: 

-._._ .. -
- No~ -"'--_{ Is the Sampled Area 

= .... ...., withlfi a WeUarld7 No; 

No: x 
Remarks: Terrace adjacent to wetland along Kanab Creek. Approximately 3 feet higher in elevation than wetland sample point. Photos of site: 958 - soil, 
959 - west, 960 - southwest 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I ..... 
••••••• 

.... ... > . . .. .. 
Tree Stratum (Plot Size: ) % Cover Species? Status • Dominance TestWorkshe.I:· ... , ...•• , 

•• 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

0.· ••• ··• ;:::: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: l 
Are OBL, FACW, or FAC: 33.3 (NB) 

1. ~r.val.ncelnd")CWQrk$h •• I!· ..•• ••••••••••• •••• 

2. Total % Cover of: Multiply by: 

3. OBL species: x 1;:::: 0 

4. FACW species: 20 x2;:::: 40 

'0· .' "Total Cover FAC species: 5 x3;:::: 15 

Herb Stratum (Plot Size: 6' x6' ) F ACU species: 50 x4" 200 

1. Bromus inermis 50 Y FACU UPL species: 20 x5" 100 

2. Juncus arcticus 20 Y FACW Column Totals: 95 (A) 355 (B) 

3. Medicaao sativa 20 Y UPL Prevalence Index;:::: BfA ;:::: 3.74 

4. Poa pratensis 5 N FAC · f!vdrMhVlieVeaetatfon Ihdlqat6rs: ':.. . .. 
• ••• 

5. Equisetum hyemale TR N FACW Dominance Test >50% 

6. Prevalence Index is :;;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.95··.· ;:::: Total Cover Problematic Hydrophytic Vegelation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: I). ..•.•.. . · AYdropltytie ••..•. •..•••• ..• •.•. •..•. •.. ••.• •••. ...i ....... i t •. · 
% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust vegetationpreseni1 y ' .. ...•.. .... ...1>1.>1 •..•.•. • , ••. ,.. .. ... , ..... e$'., 0; ,. 

Remarks: Upland plant community 



SOILS 

Depth 
(inches) 

Histosol (A1) 

Matrix 

Histic Epipedon (A2) 

Black HisHc (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (AS) (LRR C) 

1 cm Muck (A9) (LRR 0) 

Depleted Below Dark Surface (A 11) 

Thick Dark Surface.(A12) 

Sandy Mucky Mineral (S1) 

Remarks: No redox present 

HYDROLOGY 

WellandH drolo 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field observatlonSI 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Redox Features 

Sandy Redox (SS) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F1B) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

Point: W16B 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more fe ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Recent Iron Reduction in Plowed Soils (C6) ___ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

..li...
No ..li...- Depth (inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks; Dry. No wetland hydrology Indicators. 



WETLAND DETERMINATION DATA FORM" Arid West Region 

Pro;ecUSite: Alton Coal Tract City/County: Alton / Kane SamplinQ Date: Mav 23, 2012 

AoolicanUOwner: U.S. Bureau of Land Manaaement State: Utah SamoilMPoint Wf1A .... ". 

Investlaatorls): Jeff Boice, Dennis Wenaer Collin Covlnaton Section, Township, Ranae: 24, 39S, 6W 

Landform (hillslone, terrace etc.): dralnaae floor Local relief (concave, convex none): none Slope (%): 1 

Subrealon ILRR): D Eastina:369532 Northina: 4140540 Datum: NAD83 

Soil Man Unit Name: No soil survev Is available NWI classification: Not Available 

Are climatic / hvdroloalc conditions on the site tvplcal for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: Significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or H"drolo"": naturall" disturbed? III needed exnlain an answers in Remarks. \ 

SUMMARY OF FINDINGS" Attach site map showin ling point locations, transects, important features, etc. 

HydrophyUc Vegetatl6n Present? y".t ~ I\fci~;: _ ..... '-l Is ihe$ampledAiea 
Hydric Soli Present? Yes, ~ Not ..c.. ..... ...;.,.j within a WeIland?' 

Wetland H dralo present'? Yes, X No, 

Remarks: Kanab Creek bottoms. Photos of site: 968 - soil, 969 - west, 970 M south 

VEGETATION" Use scientific names of olants 

Absolute Dominant Indicator 
Tree Stratum (Plot Size: % Cover Species? Status 

1. 

2. 

3. 

4. 

0, .. : = Total Cover 

San linn/Shrub Stratum (Plot Size: 6' x 6' ) 

1, Salix exiaua 15 Y FACW 

2. 

3. 

4. 

-:-15 .. '. = Total Cover 

Herb Stratum (Plot Size: 6' x 6' \ 

1, Juncus mexicanus 40 Y FACW 

2. Juncus arcticus 35 Y FACW 

3. Carex nraAilracilis 10 N FACW 

4. 

5. 

6. 

7. 

8. 

85' : < ~ Total Cover 

Woody Vine Stratum (Plot Size: ) 

1. 

2. 

.. .'. ' ...... ' ': ...... 
Demmance iest Work$hee~ ........... ' .... : ........... 
Number of Dominant Species That 
Are OBL, FACW, or FAC: 3 (A) 

Total Number of Dominant Species 
Across Ail Strata: 3 (B) 

Percent of Dominant Species That 
Are OBL, FACW, or FAC: 100 (NB) 
. .... ' .•........ " .............. 
PrevalenceJI1UeX Workshe~t:·. 

. ........ : ..... " . 

Total % Cover of: Multiply by: 

OBL species: x1~ 0 

F ACW species: 100 x2 = 200 

FAC species: x3= 0 

FACU species: x4~ 0 

UPL spedes: x5~ 0 

Column Totals: 100 (A) 200 (B) 

Prevalence Index = BfA = 2.00 

HvdrQotivlr" ve~e!all(m Indicators; .••.•...•..•.••.. ' .' ' .... '. 

x 
x 

Dominance Test >50% 

Prevalence Index is <3.01 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

Problematic Hydrophytlc Vegetation' (Explain) 

11ndicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

1-____________ T~o~ta~1 C~o~v!:!er_'_:....!.i ·0""·"' ••• ·."'.. •.. ......'-______ -1 HYdrC>Pllytlc< '.-.-' ." '. . .•...• • ••• '. 

"0 Cover 01 B,'ot,'c Crust V. egetaiiQ ... n.pre.onl'l· .. Y·. ..•. . v ... · •. : N '..... . ... ' •..• % Bare Ground in Herb Stratum 15 " ..•• -.: ...•.•.... " ..••.. '.s:" ..••• 0.·· ..••. : 

Remarks: Wetland plant community 



SOILS Point: W17A 

Pr"fil~PQ$Crjptlol1: ·{P .... crl bo to th~ii~p\h' "~~.~~lft"'. doqUIn"';II~~f';~li~to~~r c~rifirlll th •• ;bsenc .. Q~I';in6at"r~ ;Cii" :.. ....,' 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpel Lac' Texture Remarks 

0-2 10YR 512 100 - - - - sandy clay pour linings present 

2 -18 10YR 511 30 10YR 516 20 C M sandy clav sandy portion of matrix 

" Gley 1 2.51N 50 

lTvpe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina, M=Matrix. 

. HYdiicSOllln"l~aIQrs:{ApPUcable to aIlLR.R~ u"I~"$~thii!'WI.eI!OI@]I';C. " ··'··I)"~iQa!o~;i~r~r~6i~~~li~;;~~rIIlSolls"f' • '. '" 
_ Hlstosol (A1) -- Sandy Redox (S5) 

_ Hlstic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

rL- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

r--- Stratified Layers (AS) (LRR e) x Depleted Matrix (F3) 

r--- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

r--- Depleted Below Dar1< Surface (A11) -- Depleted Dark Surface (F7) 

r--- Thick Dark Surface (A12) -- Redox Depressions (F8) 

r--- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4\ 
. ....... ....... ..' '·""i •...•. . .....•.•••..•.•..•.. ' ..•.•.• ' •.•......•..•.• ,.. . ... ' .... R~striCtiv.· LavedifDresentl:':' ••. '.' '" . • ••.•••• ",' .' . •. •. ..... •. . i. . .. 

Tvpe: 

DeDth (inches\: 

Remarks: -

HYDROLOGY 

Weiland H droll) Indicators, 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

X High Water Table (A2) 

X Saturation (A3) 

Water Marks (B1) (Nanriverine) 

Sediment Deposits (B2) (Nan riverine) 

Drift Deposits (B3) (Nanrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Flel.dOllservalian$, 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

..2S.. Hydrogen Sulfide Odor (C1) 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (e7) 

Other Ex lain in Remarks 

No ..L 

-- 1 cm Muck (A9)(LRR e) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

l'fI< .~ ••.••••.. ·J.i .0 ••••• .••. ··./l/"}! 
-I,i.: ................. 

.. '" • NQ:~; 
I • '..i 

Seconda Indicators 2 or more re uired 

____ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Surface Water Present? 

Water Table Present? Yes: ...x... No 

Yes: X No 

Depth (Inches), -,,8 __ ~. 

o 
Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Appears to be the active floodplain of Kanab Creek. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton / Kane SampllnQ Date: May 23, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah $amPlingpolnt W1'lit' 
Investioator(s): Jeff Boice, Dennis Wenaer Collin Covinoton Section, Township, Ranoe: 24, 39S, 6W 

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 5 

Subreaion (LRR): D Eastino: 369526 Northino: 4140541 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation" Soil: or HVdroloov: naturallv disturbed? (If needed exolain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, important features, etc, 

Hydtophytic Vegetafion Present? 

HydriC SbllPre$ent'l 

Yes: 
ns; 

Yes, No; 

•.. "":I....o....;..;.j Is fhe Sampl"d Area 
"""~-I within aWetiand? 

Remarks: Sample point Is approximately 3 feet above the Inactive low terrace. Photos of site: 971 - soil, 972 - west, 973 - cactus, 974 - east 

VEGETATION U - t'f fit se sClen I IC names 0 ' plan s 

Absolute Dominant Indicator 
<'.,.'" ." ,,', •. ',".. "i 

'" . ", ' 

Tree Stratum (Plot Size: ) % Cover Species? Status Oominance lest Worksheet; ".,.' ,. ",j 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

!L", ••• = Total Cover Percent of Dominant Species That 

. 

Saplino/Shrub Stratum (Plot Size: 6' x 6' ) 
Are OBL, FACW, or FAC: 33.3 (AlB) 

1. Artemisia tridentata 25 Y UPL " ,,', .. '., '.".. ' Prevalence indeKWorksheet:,<,;" "".,,', , 

2. Salix exiQua 15 Y FACW Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 15 x2= 30 

40. " = Total Cover F AC species: x3= 0 

Herb Stratum -,Plot Size: 6' x6' ) FACU species: 20 x4= 80 

1. Bromus Inermis 20 Y FACU UPL species: 25 x5= 125 

2. Opuntia sp. 3 N - Column Totals: 60 (A) 235 (B) 

3. Aster sp. 2 N - Prevalence Index = BfA = 3.92 

4. Bromus sp. 2 N - Hydrophytic v.ig~t"'lloninQic.tor": 'l "', •• " .• , '",'" 
5. Fabaceae so. TR N - Dominance Test >50% 

6. Prevalence Index is ~3.01 

7. Morphological Adaptations 1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

21' ," = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 1 Indicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: .' 0 " I ' Hydrophylic: ,",' .. , 
, 

< . ' 

% Bare Ground in Herb Stratum 73 % Cover of Biotic Crust 
\/egetalion ,present? Yes, ' ;'" N,nj( " 
'" , "," 

Remarks: Upland plant community 



SOILS Sampling Point" W17B 
;.. .:. :. ..... .. ..... .., ····:··c·:,>.·· .•.. ,., ... " ... ,<.. .. ." .•• :.: ...... : ••• : .. ,.; .•. . c'_ . 

Prof.le Descrlobon:1D<)scribetolhed""lh needed I" docum.ent the ,nd'c;>!OfQ'confirm tile absenceotinQ'cator!\,F • ''''',C; 

Depth Ma~ix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Lac' Texture Remarks 

0-18 - - - - - - sand/gravel -

'Tvpe: C=Concentration D=Depletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininq. M=Matrix. 

~YdlicSQillndlcator.:(AnpIiCable \0 all[~RsU;;leSll~the;""i~~~bt~d.I.'.· •• ' •• ···.(·········· ", .··: •• •·•• •• • •• ··I···,ndic~t.;rll t'~W ~r~bl~ni~ii"Hl'drlbsoil"·r .••••. i< ••• · .• ····i 
_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Hlstic (A3) -- Loamy Mucky Mineral (F1) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Slratified Laye", (AS) (LRR C) -- Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ ThickDarkSurface(A12) -- Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved MatrixiS4\ 

Re~trictlvJl.aver (if pre.anU, .••.•.• •••••••• ·C· '. .. ' .. 
•• •• • ••• 

Tvee: 

Deoth (Inches \: 

Remarks: Sandy cobble and gravel on inactive low terrace, poor soil development. 

HYDROLOGY 
Wetland H drolo' .Indlcalors: 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aeliallmagery (B7) 

Water~Stained Leaves 

FloldOb.orvatlons: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No .lL Depth (inches): 

No .lL Depth (inches): 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Verlic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed Of 
problematic. 

I:· • .•..• .......:. . .••.• :1': '" '. .;.. .... . •. ~ 
1-.',_,-' .. ";,, N~:~ 

.' ". .... . ........... ' 'I~'" . .' Yes, 

Seconda Indicators 2 or more ra ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProlecUSlte: Alton Coal Tract Citv/Countv: Alton / Kane Samolina Date: Mav 23,2012 

AnnlicanUOwner: U.S. Bureau of Land Manaaement State: Utah Samplino Point: W18A •• 

Investiaator(s): Jeff Boice, Dennis Wenaer Collin Covlnaton Section, Townshlo, Ranae: 24, 39S, 6W 

Landform (hillslooe, terrace, etc.): drainaae bottom Local relief (concave, convex, none): concave Slope (%): >1 

Subreaion (LRR): 0 Eastlna: 369633 Northlna: 4140582 Datum: .NAD83 

Soil Mao Unit Name: No soil survev Is available NWI classification: Not Available 

Are climatic / hvdrolonic conditions on the site tvnieal for this time of vear? Yes: X No: (If no, exolain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: Significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soli: or Hvdrolonv: naturaliv rlisturbed? III needed exnlain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site ma showing sam oint locations, transects, im ortant features, etc, 

Hydfophyti() Vegetati6nPresent1 

Hydric Soil present? 
Yeo: X. NO: "-____ ---.j. I" the Sampled Area 

'(es: .. .ic . No: within aWeilana7 No: 

We(landH drolo Present'?" Yes; X NO': 

Remarks: Abandoned oxbow channel that Is connected to Kanab Creek. Photos of site: 975 - soil and 976 - south. 

VEGETATION - Use scientific names of Dlants 

Absolute Dominant Indicator ..... . ........ ' ...... ". ......i j 
.... Tree Stratum (Plot Size: ) % Cover Species? Status Dominance TestW6rk$~ee.t: ••.......• " ............ 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across Ali Strata: 1 (B) 

o '.' ... = Total Cover Percent of Dominant Species That 

Saotino/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. ""cevalence lnaex Worksheet • ••• .' i ... 

2. Total % Cover of: Multiolv bv: 

3. OBl species: 90 x 1;::; 90 

4. F ACW species: 5 x2;::; 10 

d> > • ' .• = Total Cover F AC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1. Eleocharis oalustris 90 Y OBL UPl species: x5= 0 

2. Juncus arcticus 5 N FACW Column Totals: 95 (A) 100 (B) 

3. Prevalence Index = BfA = 1.05 

4. HvdroohvtlcVe"etation [fJdic'tot$:> •..... , 

5. X Dominance Test >50% 

6. X Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

".>C--
~ 95 .......... ' = Total Cover Problematic Hydrophytlc Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1. 1lndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: ·.0" ...•...•.. HYd,6phytJc ........•.•..• '. •. ..... ••. . •..•..• . .,. '.' 

Vi!getationPiesent'f • ••• % Bare Ground in Herb Stratum 5 % Cover of Biotic Crust '(os: Xc '. No: ..... .. 
Remarks: Wetland plant community. 



SOILS Sampling Point: W18A 

Profil<1 D<1S0'illtIQn: (D~s"'ribe tc:i 1h:~d~~ibnee<led·tc:i<lJ~Urn.l1ttb~lhJi6~t~I'<li;'<l,j';rrn ih~a;'~~"I1~ oil;'~lc"t()r$.' ....•• ; ••••••. ', •..•.•••....• 

Depth Matrix Redox, Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-6 Gley 1 4/N 100 clav 

6-18 Glev 1 4/N 20 clay 80% gravel/cobble 

1Tvoe: C=Concentration D-Deoletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore Linina. M=Matrlx. 

Hvd;IOS~lIlndloat;'rS:(A"l)ncabh'to ,dILRR$,unl~~~~tll~r\IIi$!,I)~i~J.V .•.•.... • Ilndi~al~f~I-(); i>rob\eA;af;~H~rln S611!>', •.•· .• ·ic 
_ Histosol (A1) 

_ Histlc Epipedon (A2) 

_ Black Histic (A3) 

~ Hydrogen Sulfide (A4) 

_ Stratified Layers (AS) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Oepleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F?) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Dther (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

RestrictivoL.ye, (if pr~s~nil« •.•..•••.•....••....••••..•.•••••.••••• -.•.••••..•.••...•••.••...•. <i> .../? i.·· ... ·•· .. . ........ .. .... . ....• ......' · ..-] · '. '. .; r 
:::~ (inches): HydlicSoiJl't~$l<nli·Y.s: X •••.•.. N~f>~ 

Remarks; -

HYDROLOGY 
Wetland H .drolo Indlcato'.' 

Prima indicators an one indicator is sufficient 

X Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Non riverine) 

Sediment Deposits (B2) (Nanriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves S9 

F eld Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

X Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

Yes: -2L- No 

Yes: 2- No 

Yes: X No 

Depth (inches): 

Seconda Indicators 2 or more ra ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 23, 2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah • SarnpllnQPoiht: W1Bll. 

Investigator{s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 24, 39S, 6W 

Landform (hillslope, terrace, etc.l: hillslope Local relief (concave, convex, none): none Slope (%): 10 

Subregion (LRR): D Easting: 369635 Northing: 4140575 Datum: 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: 

Are Veaetation: Soil: 

HydrophyUo vegetation Present? 

Hydrio $ollPteMnt1 

WetlaM H prolo Preseht? 

, or Hydrology: Significantly disturbed? Are "Normal Circumstances" present? Yes: X 

or Hvdroloav: naturallv disturbed? (If needed exolain any answers in Remarks,) 

oint locations, transects, im 

'··"""'~-r Is the Sampled Areli 
Yl>s: No: X witlliha Wetland? 

Yes; No: X 

NAD83 

No: 

Remarks: At the base of the hllisiope near the oxbow. Approximately 12 inches higher in elevation than wetland sample point. Photos of site: 977 - soil 
and 978 • north. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
•• 

Tree Stratum (Plot Size: 6' x6' ) % Cover Species? Status 
.. ' .. ..... ........ .' ........................ 

DorninMce Test Worksheet:.· . ... •.• 
- ... 

1. Quercus Qam belii 25 Y UPL Number of Dominant Species That 
Are 08L, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (8) 

. 2~ .. " = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 25 (AlB) 

1. Artemisia trldentata 30 Y UPL l'reval.enceIOdexWorksh •• t: .... .•.•..• ." 

2. Chrysothamnus nauseosus 15 N UPL Total % Cover of: Multiply by: 

3. Rosa lNOodsii 5 N FACU OBL species: x1~ 0 

4. FACW species: x2 ~ 0 

50 > = Total Cover FAC species: 20 x3= 60 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 30 x4= 120 

1. Bromus Inermis 20 Y FACU UPL species: 70 x5~ 350 

2. Poa pratensis 20 Y FAC Column Totals: 120 (A) 530 (B) 

3. Achillea millefolium 5 N FACU Prevalence Index ;::::l BfA = 4.42 

4. Hydro~hvtlcVe~~tafic.n.·lndicators"l .' 
5. Dominance Test >50% 

6. Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

45 .• · .•. • .....• = Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

•••••••• c ...• •• •••• 
. 

•• 
• • Total Cover: Q Hydrophylic . 

% Bare Ground in Herb Stratum 55 % Cover of Biotic Crust 
Vegetation Present? 

••••• 
y.s:.....NO'~ _ .. <-

Remarks: Upland plant community. 



SOILS Sampling Point" W18B 

Prome Oolic:riptloo:{p$$crjQeto thed~Dth';e.~edto(locu";~~t th~i~Ji";'tQrOrCo"flrmt6.~b.~nd~Ofj;'dl.al';t •. 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-20 10YR 3/2 100 - - - - clav fine granular 

20 - 22 10YR 0/2 100 10YR 516 1 C M sand fine granular 

1Tvpe: C-Concentration D-Deoletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore LiniOQ, M=Matrix. 

f-- Histosol (A1) 

r-- Histic Epipedon (A2) 

f-- Black Histic (A3) 

r-- Hydrogen Sulfide (A4) 

f-- Stratified Layers (A5) (LRR C) 

r-- 1 cm Muck (A9) (LRR 0) 

__ Sandy Redox (S5) __ 1 cm Muck (A9) (LRR C) 

Stripped Matrix (S6) 

Loamy Mucky Minerai (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

other (Explain in Remarks) 

f-- Depleted Below Dark Surface (A 11) __ 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) 

f-- Sandy Mucky Mineral (S1) 

Sandy Gleved Matrix (S4) 

Redox Depressions (FB) 

Vernal Pools (F9) 
31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

,:"C""':<",,',cc 

Type: '... ,Co", ···.·c. f---'.lJ""-,-(i-S-):----------------------I HY~r[t:.SPlJ 
Deoth inches: 

Remarks: Redox is too deep to qualify for hydric conditions. 

HYDROLOGY 
Indicator": 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

FI$ld Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Seconda Indicators 2 or more re uired 

Salt Crust (B11) Water Marks (B1) (Riverine) 

Biotic Crust (B12) ____ Sediment Deposits (B2) (Riverine) 

Aquatic Invertebrates (B13) Drift Deposits (83) (Riverine) 

Hydrogen Sulfide Odor (C1) Drainage pattems (810) 

Oxidized Rhizospheres along Living Roots Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) ____ Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) ____ Saturation Visible on Aerial Imagery (C9) 

Thin Muck Surface (C7) Shallow Aqultard (D3) 

Yes: 

Yes: -L No 

Yes: X No 

Depth (inches): --",20"---1 W.tla~d. Hy.drolOgy 
Pre.ent? 

De th inches: 18 
Yes' 

Describe Recorded Data (Stream. gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: The sample pOint is higher In elevation and likely does not receive adequate hydrology to support wetland conditions. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProjecVSite: Alton Coal Tract City/County: Alton / Kane SamplinQ Date: May 24, 2012 

ApplicanVOwner: U.S. Bureau of Land Management State: Utah • llampllrigP6int(W19A •.. '. 

Investigator(s): Jeff Boice Dennis Wenger, Collin Covington Section, Township, RanQe: 24, 395, 6W 

Landform (hillslope, terrace, etc.): channel floor Local relief (concave, convex, none): concave SIQpe (%):1 

Subregion (LRR): D EastinQ: 369581 NorthinQ: 4140679 Datum: NAD83 

5011 Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdroloQic conditions on the site tvpical for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed explain any answers in Remarks.) 

HydrophytlC' Veget~tiMpresent? Yesf 

Hydrl~ soil present? Yes: 

Yes: X No, 

Remarks: Side channel In the Kanab Creek floodplain. Photos of site: 997 - soli, 998 - south, 999 - east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
••• • •••• • ••••••••••••••••••••••••• 

..........•... 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance T,,$I WorkSheetl •••.•. ... " 
1. I Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Num ber of Dominant Species 

4. 
Across All Strata: 2 (B) 

0 • ••• :;;: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x 6' J 
Are OBL, FACW, or FAC: 100 (A/B) 

1, Salix exiQua 10 Y FACW . Pt~"(falenc"lndex.Worksheel~ '. .••... .> > 
2. Total % Cover of: Multiply by: 

3. OBl species: 25 x1 0 25 

4. F ACW species: 20 x2 0 40 

1Q ••.•••.. ' = Total Cover FAC species: x3 0 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 5 x40 20 

1, Eleocharispalustris 25 Y OBL UPL species: x5 0 0 

2. Juncus arcticus 10 N FACW Column Totals: 50 (A) 85 (B) 

3. Poa secunda 5 N FACU Prevalence Index = BfA = 1.70 

4. tlydt!lohvtjt Ve~"tatl~n Inditator$j 
< ••...•.•......... 

5. X Dominance Test >50% 

6. X Prevalence Index is <3,01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

40.' •.. ' 0 Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: \ 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover:Q.~ .•..••.• HydioPhytIC···.· ••••. .•.• . .•... « ..........••..•......•••••..........•... 
% Bare Ground in Herb Stratum 60 % Cover of Biotic Crust Vegelation presenit V . X »1'1 ( ........••.•• "'." es, < '.>.' . 0< •.. 

Remarks: Wetland plant community. 



SOILS Sampling Point' W19A 

PrOlile • Description: (D.sCrib!ltotl)"cl"Pthneellk~tg·dO"o"'e~ttl1~ I~~ibatg,or GQnfi'~ Iii. ~bs~nce()fiil<licat"r",r 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Lac' Texture Remarks 

0-3 10YR 5/2 100 7,5YR 5/6 5 C M clav -
3-4 - 100 - - - - sand/gravel deposition 

4 -10 10YR 5/1 gO 5YR 4/6 10 C M sandv clav decavinQ orQanic material 

10 Restrictive Layer 

1Tvoe: C;::::Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linina_ M-Matrix. 

I-- Histosol (A1) 

I-- Histic Epipedon (A2) 

I-- Black Histic (A3) 

I-- Hydrogen Sulfide (A4) 

I-- Stratified Layers (A5) (LRR C) 

I-- 1 cm Muck (A9) (LRR D) 

x 

Sandy Redox (55) 

Stripped Matrix (56) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

I-- Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) 

I-- Thick Dark Surface (A12) 

I-- Sandy Mucky Mineral (51) 

Sandv Gle~ed Matrix (54) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Restrictive LaY!!rCifpre.entl: .• •··••· •• ··········.·1T'···· .......•..•. ' .. r'i .. ••·•····· •••• ········1 .... )i J; Hr.·.· ........•. ·· .. . .....•....... ;; 
Type: Gravel/Cobble k '. .. ..,,~:0{ •. ...•.•..•••• •. .' 
Depth (inches): 10 Hydric'S9,1. ., Yes, It .NO:") 

Remarks: Hydric soil 

HYDROLOGY 
.Indicate.'s: 

Surface Water (A1) 

High Water Table (A2) 

X Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water~Stained Leaves 89 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Saturation Present? incl. ca ilia frin eYes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) . 

No -1L Depth (inches): 

No -1L Depth (inches): 

X No 0 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patierns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) 

Wetland H~drQIQgy 
_prl)$~Jlt? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProjecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: Mav 24, 2012 

Applicant/Owner: U.S. Bureau of Land Manaaement State: Utah $ampliM Poin!: W1el;! .' 

Inv6stigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 24, 39S, 6W 

Landform (hillslope, terrace, etc.l: terrace Local relief (concave, convex, none): concave Slope (%l: 1 

Subregion (LRR): 0 Eastlng:369572 Northing: 4140676 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdrolonv: naturall disturbed? (If needed exnlain an answers in Remarks.) 
. 

SUMMARY OF FINDINGS· Attach site ma showing sam oint locations, transects, important features, etc. 

HYdrophyllc vegetalidn Plesent? Ye., ...2L--
HydMc Soli Preseht'!' Yes: NO': . .,..L>~"" 
WetlandH dralo pr~sen!1 Yes: No: X 

fs the Sampled ArM 
within a Wetland? Yes: Noll( 

Remarks: Low terrace that is approximately 2 feet above the wetland sample point. Photos of site: 994 - soil, 995 - north, 996 - west 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator " ............ .. 
•••• 

; . .. ' . 

'. Tree Stratum (Plot Size: ) % Cover Species? Status 0(1)lInanc;~T.st Worksh.~1: ... " . ' ..... ••• 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 3 (B) 4. 

o . ..... •..• ..... ~ Total Cover Percent of Dominant Species That 

Sapling/Shnub Stratum (Plot Size: 6'x6' \ 
Are OBL, FACW, or FAC: 66.7 (AlB) 

1. Salix exiQua 10 Y FACW P~~valenc. indexWorkshee!: .. · .• ...•. ; .............. 
2. Total % Cover of: Multiply by: 

3. OBl species: x 1;::: 0 

4. FACW species: 10 x2;::: 20 

11";' ...• ~ Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 1 x4= 4 

1. Equisetum arvense 10 Y FAC UPL species: 10 x5~ 50 

2. Medicago sativa 10 Y UPL Column Totals: 31 (A) 104 (B) 

3. Poa secunda 1 N FACU Prevalence Index;::: BfA = 3.35 

4. IHVd~oPl1vircYea.tatlpn indicators; . '.' ...•. " •.•... ..... •. 

5. X Dominance Test >50% 

6. Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

21 ;::: Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: l 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 .' ...... HYdrd/>hytic' .. • ..• cc ............ ;. 
% Bare Ground in Herb Stratum 79 % Cover of BIotic Crust I yegetallonPre$ept1< Vesdl.; .••• Nd: 

. ...... 

•• 

Remarks: Mostly unvegetated with the Salix exigua driving the dominance test in this area. The herb stratum does not meet the wetland plant community 
requirements. 



SOILS Sampling Poini' WI9B 

Profile PeserIDtio":(Q"s~'i~~ to th~J~Pth ne.,ded t~ dQ!:~m.\lIII1~in!licatQrQr~lmf;rro th .. aIlsenc~of lndi""t6,,,:, ..;J\. ( • >, 

Depth Matrix Redox Features 
(inches) 

Color (moistl % Color (moisll % Tvee' Loc:>' Texture Remarks 

0-18 - - - - - - sand/Qravel No soil development 

'Tvee: C;:::Concentration D=DeDletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore Linina. M=Matrix. 

HvdricSQill.ndieators, rA~olicablet" all LRR$ unl.~"Olh.i\Nis~n<>I"dii ............ 
.':.;f ...•••.. •.. ··C.·.· ...• ,<cr·)]'· 
• ••. • IndiCatorS fbr PrQ~lemajlc Hvdrlc 5011$" • • ' •• 

r-- Histosol (AI) -- Sandy Redox (S5) 

I---
Histic Epipedon (A2) -- Stripped Matrix (S6) 

I--- Black Histic (A3) -- Loamy Mucky Mineral (FI) 

I--- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

I--- Stratified Laye", (A5) (LRR C) -- Depleted Matnx (F3) 

I---
I cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

I--- Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

I--- Thick Dark Surface (AI2) -- Redox Depressions (F8) 

I--- Sandy Mucky Mineral (SI) -- Vernal Pools (F9) 

Sand Gle ed Matrix (S4) 

Restrictive Lave,iifPfeSeJ1!);; ...••.••••.••.••.••••• • .F···.····.···· ..................................................................... 
Type: 

Deeth (Jnches): 

Remarks: No soil development, the terrace is composed of sand and gravel. 

HYDROLOGY 

an one Indicator is sufficient 

Surface Water (A I) 

High Water Table (A2) 

Saturation (A3) 

Salt Crust (BII) 

Biotic Crust (B 12) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (CI) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

-- I em Muek (A9) (LRR C) 

-- 2 cm Muck (Ala) (LRR B) 

-- Reduced Vertic (FI8) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

,.·.;);,Jti •.... "Ii 
...-.} 

Hydri!! Soil P,esent? ' t Ye.:> ," ... .l'!Q:~< 

Seconda Indicators 2 or more fa uired 

____ Water Marks (BI) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (BIO) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Water Marks (BI) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) Inundation Visible on Aerial Imagery (87) 

WatefMStained Leaves 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frln e 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

Yes: No ..lL Depth (inches): 

Yes: No ..lL Depth (inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Well drained and dry. Approximately 2 feet above the wetland and likely only receives adequate hydrology during high flow events. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProlecVSite: Alton Coal Tract CitY/County: Alton / Kane Samolina Date: Mav 24, 2012 

ApplicanVOwner: U.S. Bureau of Land Manaaement State: Utah Sampllna pbint: W20A 

Investiaatorls): Jeff Boice, Dennis Wenaer, Collin Covlnaton Section, Townshio, Ranoe: 24, 39S, 6W 

Landform (hillslope, terrace, etc.): dralnaae floor Local relief (concave, convex, none): none Slope 1%): 1 

Subregion (LRR): D Eastina: 369579 Northina: 4140817 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic I hydrologic conditions on the site typical fOf this time of year? Yes: X No: III no, exolain in Remarks.) 

Are Vegetation: , Soil: , ar Hydralagy: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloav: naturallv disturbed? (If needed exolaln any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sam oint locations, transects, important features, etc. 
Hydrophyti.;Vegatatlon.Presenf? Ya'" 

Hydric $011 Prasent? 1'6$: 

WetlahdH drolo Present? Yes: 

-1L-.... NO: 

,.5(: _ :. No: 

X No: 

'--=~-l IS' {h"sampled Area 
_'-'-"-{ within" Wetland?' Yas: X NO: 

Remarks: Wetland near Kanab Creek on the drainage floor. Photos of site: 1010 - soil, 1011 - east, and 1012 - north. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator i 
-c-

Tree Stratum (Plot Size: ) % Cover Species? Status Donllnance TeslWorksheetl , . 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

0 ..• = Total Cover Percent of Dominant Species That 

Saplina/Shnub Stratum (Plot Size: ) 
Are 08L, FACW, or FAC: 100 (AlB) 

1. . ····'·h t . Prevatence In<lex Work$ .. ee t 
• ••••••••• 

. .. 

2. Total % Cover of: Multiplv by: 

3. OBL species: x1= 0 

4. FACW species: 40 x2 = 80 

0 ::;: Total Cover FAC species: 25 x3::;: 75 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4::;: 0 

1. Juncus arcticus 35 Y FACW UPL species: x5= 0 

2. Carex mlcrootera 15 Y FAC Column Totals: 65 (A) 155 (8) 

3. Equisetum arvense 10 N FAC Prevalence Index::;: B/A ::;: 2.38 

4. Iris missouriensis 5 N FACW 
. nvtl . ..•.. . ... . .', 

. HvdroDh I¢YeaetatlOrllndtcator"~.· 

5. X Dominance Test >50% 

6. X Prevalence Index is ,,;:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

&5 ••••• ::;: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Ii.>'. 
' .................. . ...... 

••• 
. .... 

HYdrophytiC) 

% Bare Ground in Herb Stratum 35 % Cover of Biotic Crust YeSetalioll PreSent? Yes, J{, . ...... ...... 
No: ..••...•..•.•.••. 

Remarks: Wetland plant community. 



SOILS Sampling Poin\' W20A 

Profile beser; plion: (Desc,ibQ 19 th.ed!>J)lh OoeM!!lC) di>cu",.~tll1~lndli:;I~..-;;P ~"~fi rrritheabs~nc"QFiiidj""t", •. I··. •..•.• .••••. .••.•. • •. .•••..••. ••••• .•.•••. .••••. ....) ... j; 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loe' Texture Remarks 

0-5 10YR 4/1 100 - - - - silt -
5 - 13 10YR 6/2 90 10YR 5/6 10 C M slit black organic streaking 

13 - 18 10YR 4/1 100 - - - - silt -

1Tvoe: C-Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linlna. M-Matrix. 
~Vd. • ": {Ailol ..•. ........... • •.... ·····IV·· ... • .... ·::.·.1 '0. ..... ...~...::.. ...... . ..•.. .• 
",.i('Soillhdl.ator.: IIcable toallLRRsunless (ltheMIse noted, . . .••••• Indicators for Problemlilic Hvdrlc Solis" 

I-- Hislosol (AI) -- Sandy Redox (S5) -- I cm Muck (A9) (LRR C) 

r----- Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (Al0) (LRR B) 

I-- Black Histic (A3) -- Loamy Mucky Mineral (Fl) -- Reduced Vertic (FI8) 

r----- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

I-- Stratified Layers (AS) (LRR C) _X_ Depleted Matrix (F3) -- Other (Explain in Remarks) 

r----- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

I--
Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

r----- Thick Dark Surface (AI2) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

r----- Sandy Mucky Mineral (SI) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sand Gleved Matrix IS4) 
problematic. 

Restrictive l.aver (ifo, •• entl: 
..........< ....................... ...... < •• > .......... 

..... . ·· ........... ·.........iVi .... ...... .... ... .... 
Type: 

...... ..... .. ......:.;> 
HydrJPllqUPr~'''nl'L.. Yes:l{ .•.•....•• Np:< .• 

Depth (inches): 

Remarks: Soil was saturated and did not easily hold together. 

HYDROLOGY 
Wetland H .drolo Indi~ato"',, 

an one indicator is sufficient 

Surface water (AI) 

X High Water Table (A2) 

X Saturation (A3) 

Water Marks (Bl) (Nonrlverine) 

Sediment Deposits (B2) (Nonrlverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Surface Water Present? 

water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Salt Crust (Bll) Water Marks (Bl) (Riverine) 

Biotic Crust (BI2) Sediment Deposits (B2) (Riverine) 

Aquatic Invertebrates (BI3) Drift Deposits (B3) (Riverine) 

Hydrogen Sulfide Odor (Cl) Drainage patterns (Bl0) 

Oxidized Rhizospheres along Living Roots Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) Crayfish Burrows (C8) 

Recent Iron Reduction In Plowed Soils (C6) ____ Saturation Visible on Aerial Imagery (Cg) 

Thin Muck Surface (C7) Shallow Aquilard (D3) 

D5 

Yes: No .JL. Depth (inches): --,,-0_-/ 

Yes: -2L. No 

Yes: X No 

Depth (inches): -,,10'---1 

o 
Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site: Alton Coal Tract Cltv/County: Alton / Kane Samolino Date: Mav 24,2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah SaI1lPIiJ1gPoint: W20a .'. 
Investioator(s): Jeff Boice Dennis Wenoer, Collin Covinoton Section, Townshio, Ranoe: 24,39S,6W 

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%): 1 

Subreolon (LRR): 0 EastinQ:369575 Northlno: 4140821 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdroloQlc conditions on the site tvolcal for this time of vear? Yes: X No: (If no, exolain in Remarks.) 

Are Vegetation: , Soil: 

Are Veaetation: Soil: 

Hydrophytlb Vegetati6nPresenf7 

. Hydrltd3bll Pr~senf7 

, or Hydrology: 

or Hvdroloav: 

Yes: 

ves: 
ves; 

significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

naturallv disturbed? (If needed exolaln any answers In Remarks.) 

oint locations, transects, important features, etc. 

No: 
IslheSampled. Area 

-"'----1 within" Wellarid? 

No; K 

Ves: 

Remarks: Terrace at the mouth of abandoned oxbow approximately 2 feet above the wetland sample point. Photos of site: 1013 - soil, 1014 - east, 1015 
-west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
'.' . ..... : ' . 

Tree Stratum (Plot Size: ) % Cover Species? Status DominMC4 Test WQrksheerl • ...... i; 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q .. ' .. ;:::; Total Cover Percent of Dominant Species That 

SaolinQ/Shrub Stratum (Plot Size: 6' x 6' ) 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Salix exigua 1 Y FACW n~1 .. ~hE PrevalenoalO . ax Work!! eeb : ....... '. ." .... 

2. Total % Cover of: Multiolv by: 

3. OBl species: x1= 0 

4. FACW species: 5 x2 = 10 

1 ' •• ;:::; Total Cover FAC species: 10 x3;:::; 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 66 x4;:::; 264 

1. Bromus inermis 60 Y FACU UPL species: 10 x5= 50 

2. Medicaqo sativa 10 N UPL Column Totals: 91 (A) 354 (B) 

3. EQuisetum arvense 5 N FAC Prevalence Index;:::; B/A ;:::; 3.89 

4. Poa pratensis 5 N FAC HydrQPhyt,,, Vegetatidn IMitatots;.· •.....•• 
• •••••••••••••• 

5. Achillea millefolium 3 N FACU Dominance Test >50% 

6. Taraxacum officinale 3 N FACU Prevalence Index is ~3.01 

7. Juncus arcticus 2 N FACW Morphological Adaptatlons1 (Provide supporting 

8. Mentha piperita 2 N FACW 
data In Remarks or on a separate sheet) 

SQ; .... ; = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 1lndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 
•••••• 

Hydi'ophytle; 
.. ' 

• •••••••••••••••••••••••••• 

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust 
VegefationP?esent? Yes:·: •... NQ'X 

• •••••••••••• 

........ ..... .... .' 

Remarks: Upland plant community. 



SOILS Sampling Point· W20B 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc' Texture Remarks 

0-7 - - - - - - sand/Qravel -
7 - 13 10YR 6/3 100 - - - - clay -
13 - 18 10YR 6/2 80 10YR 5/6 20 C M clav -

1Tvoe: C;:::;Concentration D;:;Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Uninn. M-Matrix. 

HvdriGso.iI In~i"ators: filoolicable to aIlL~RlIUnles$otherWlsenQt.<f.I- •.. -.•••• ·;rlndldat~rho' prObl .. "\.jicHY<lriG $Qii~~;i--· 
_ Histosol (A1) __ Sandy Redox (S5) __ 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) __ Stripped Matrix (S6) __ 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) __ Loamy Mucky Mineral (F1) __ Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) __ Depleted Matrix (F3) __ Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR 0) __ Redox Dark Surface (F6) 

_ Depleted Betow Dark Surface (A11) __ Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) __ Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) __ Vernal Pools (F9) 

Sandv Gle_ved Matrix (S4) 

Remarks: Redox is not shallow enough to qualify for a Depleted Matrix (F3). 

HYDROLOGY 
Indic:atQr$~ 

an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? inel. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ...x... Depth (inches): 

No ...x... Depth (inches): 

No X De th inches: 

31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProJecVSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 24,2012 

App[lcanVOWner: U.S. Bureau of Land Management State: Utah •. SamDlii10Polnj~ Vl!21 ... 
Investigator(s): Jeff Boice, Dennis Wenger, Collin CovinQton Section, Township, Range: 24, 39S, 6W 

Landform (hilisloDe, terrace, etc.l: abandoned oxbow Local relief (concave, convex, none): concave SloDe (%): 1 

Subregion (LRR): D Easting:369516 Northing: 4140821 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of vear? Yes: X No: (It no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon: Soli: or Hvdroloov: naturalkdisturbed? lit needed explain an answe~ in Remarks.) 

SUMMARY OF FINDINGS - Attach site rna showing sam oint locations, transects, important features, etc. 

Hydropflytlo vegetation »fMehl? 

Hydric Soil !"rMent? 

Welland H drolo Pre-snt? 

Ye"S: ~ 
V\lll: ~ 
Ya . 

Neg 

No: 

No: 

... -=--1 1$ me Sal11pliid Area 
. .;..,i)_~ Within a Wefland1 

X 

Yes~ 

Remarks: Abandoned oxbow feature off Kanab Creek. Channel is shown on the National Hydrography Dataset. Photos of site: 1016 - soil, 1017 - north, 
1018 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
. ... . ..•.. .... . .. 

••••• 
Tree Stratum (Plot Size: ) % Cover Species? Status bOl11ina·nce TdSI Worksh •• tl ........... 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

0 
• •• = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' -) 
Are OBL, FACW, or FAC: 66.7 (AlB) 

1. Salix exioua 40 Y FACW p,."ValenceJllduWorksheet: .. . . ..< ..•••.•. 
2. Artemisia tridentata 5 N UPL Total % Cover of: Multiply by: 

3. OBl species: x 1= 0 

4. FACW species: 60 x2= 120 

• 45' = Total Cover FAC species: 20 x3= 60 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 25 x4= 100 

1. Juncus arcticus 20 Y FACW UPl species: 10 x5= 50 

2. Bromus inermis 15 Y FACU Column Totals: 115 (A) 330 (B) 

3. Grindelia squarrosa 10 N FACU Prevalence Index = BfA = 2.87 

4. Pascopyrum smithii 10 N FAC HvdrODhvli" '1eaetation Indicators' >.. . ..•.••...... 
5. Poa pratensls 10 N FAC X Dominance Test >50% 

6. Medicaqo sativa 5 N UPL X Prevalence Index is :;;3.01 

7. Dlstlchlis spicata TR N FAC Morphological Adaptations' (Provide supporting 

8. Taraxacum officinale TR N FACU 
data in Remarks or on a separate sheet) 

7(1 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: iJ'" Hydrophyti~ > . .•.. ..••. ...... .. ... ... . .... . ..... ....... 
•••••• 

% Bare Ground in Herb Stratum 30 % Cover of Biotic Crust VegetaUp" Present'? y. , XNa' .•.... .. ....... ... ..... .. os,... .. ... . .•.. 
Remarks: Remnant wetland vegetation in an abandoned oxbow channel. Kanab Creek does not flow through area anymore. 



SOILS Point: W21 

prQfiIQ[)~$~rinti6;;:· 'O"sorlbel~ I~~· d~Dth n"ededtQdQflYmeoHI\~ Indi~atQx Qf qOOfirmtheabsell~e";J';djc"lors.l.· ••• '.···.· •••.••..•.. 
Depth Matrix Redox Features 

(inches) 
Color'moist' % Color 'moist) % Tvpe' Loc2 Texture Remarks 

0-4 10YR 4/2 100 - - - - sandv loam -

4-8 10YR 5/2 70 10YR 5/6 30 C M clay -
8 Restrictive Laver 100 - " - - arave[ -

'Tvne: C=Concentration D=Den[et[on RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininn M=Matrix. 

HV~iC s~ [n;;';caIQrS',Annlicable IQ all~RR$uriies~()th~~i'.l ""I~JJ\ •..•..•. , ..... •• .....\\ .![ndidaIQr. for "rC)bl~~1tl~ Hvdrlc S~IIS,}i 
_ Histoso[ (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ B[ack Histic (A3) -- Loamy Mucky Minera[ (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy G[eyed Matrix (F2) -- Red Parent Materia[ (TF2) 

_ Stratified Layers (A5) (LRR C) -- Dep[eted Matrix (F3) -- Other (Exp[ain in Remarks) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Dep[eted Be[ow Dark Surface (A11) -- Dep[eted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky M[nera[ (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sand" G[e"ed Matrix {54' 
problematic. 

..... .... .• ........... .._\ 

•••••••••••••••••••••• \ ...... 
• ••••••• 1;~i<Ji··· .... .., Resldctive·L,,"";;I!"r.senl',· ..... •.• • •. ••••••••••• 

Tvpe: Gravel .... ...... ........ ... ,.li 
Denth (inches': a Hy~n" !>QI\flr~§Qnt'l .•.•..•.•..• Yes: .••.•..•.•.. NQ;.X 

Remarks: The site does not meet hydric characteristics, the redox layer in the soil is not thick enough to qualify as a Depleted Matrix. 

HYDROLOGY 

Surface Water (A1) 

High Water Tab[e (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverlne) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aeriallma.gery (87) 

Water-Stained Leaves B9 

Fleld·Obs.ervatl.onSJ 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia trin e 

Yes: 

Yes: 

Yes: 

Salt Crust(B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C 1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced [ron (C4) 

Seconda Indicators 2 or more ra uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Dra[nage patlerns (B10) 

DIY-Season Water Tab[e (C2) 

Crayfish Burrows (Ca) 

Recent [ron Reduction in Plowed Salls (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) Thin Muck Surface (C7) 

No ...x... Depth (inches): 

No ...x... Depth (inches): 

No X De th inches: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Dry and friable, site is an abandoned feature that is higher in elevation than Kanab Creek. No evidence of recent flow. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Samplina Date: May 24,2012 

Aoollcant/Owner: U.S. Bureau of Land Management State: Utah Samplln~Point: VV2;1A .. . 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Townshio, Range: 24, 39S, 6W 

Landform (hillslooe, terrace etc.): drainage floor Local relief (concave, convex, none): concave 

Subregion (LRR): 0 Eastina: 369578 Northing: 4140949 Datum: 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X 

Are Vegetation: Soil: or Hvdroloov: naturallv disturbed? (If needed exolaln any answers in Remarks.) 

HydrophyM Vegelation. prasMt? 

Hydrlo soJr "' •• SSI1W 
_ ...... --1 1$ the Sampled Atea 

Yes:" ~ No: wllhln a W"tland~' 

VVetland H dtolo· Pr""en!? Yes; x No: 
Remarks: Backwater wetland off of Kanab Creek. Photos of site: 1 019 - soill 1020 - south, 1021 - west. 

VEGETATION U . ff fit se SCI en I IC names 0 plan s 

Absolute Dominant Indicator ........ .... .. ........ .. .......... ... .'. 
Tree Stratum (Plot Size: ) % Cover Species? Status lJomrnaI1CeT~St1lVorksh •• I: .•. ' •. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 

3. Total Number of Dominant Species 

4. 
Across All Strata: 

0 •...... = Total Cover Percent of Dominant Species That 

Slope (%): 2 

NAD83 

No: 

••• • 

, .. ... 
• 

2 (A) 

2 (B) 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
.. ~. .. . .•. . ••.•. ..., W< k$t . •. . .,:< 
PrevaletiQQmdQl< Qrkj ~.et:. o. ••. >. ... 

2. Total % Cover of: Multiplv by: 

3. OBL species: 31 x1= 31 

4. FACW species: 51 x2 = 102 

. 0····· • .•• = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4= 0 

1. Juncus arcticus 50 Y FACW UPL species: 3 x5= 15 

2. Eleocharis palustris 30 Y OBL Column Totals: 85 (A) 148 (B) 

3. Epilobium sp. 5 N - Prevalence Index = B/A = 1.74 

4. Medicaqo sativa 3 N UPL Hy<\rophYt'" Vegeta!lQnhidli,a!ot$; . '.: 

5. Iris missourlensis 1 N FACW X Dominance Test >50% 

8. Typ_ha latifolia 1 N OBL X Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

QO··' = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: b .••.....•.•.. ...... 
••• 

. 
HydrojJhYlie 
V~g(!itatlon Pre$~nt? .:' 

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust '. .... . ........ yes:XNOl , 
,_u~ 

Remarks: Wetland plant community. 



SOILS Sampling Point: W22A 

profile Descrioiion: IDescrlbe to the deJm needed todocumenitfu>illd\"titoi~rcbl1ti~~tf'~~h",.lld~"til1d]ca(orS.I.·.( ••.••..•.•.•.....••••..••••.••..••••• ·.·.·· •• • •• 1 
Depth 

(inches) 

0-18 

Matrix 

Color Imoist) 

10YR 5/2 

% 

100 

Redox Features 

Color (moist) % Tvoe' Texture Remarks 

sand gravel pieces and organic materials 

1Tvoe: C=Concentratlon D;::::Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

flv(lrjcSoillrid iC~\(lr.: IAoolicablelO "ILi~R'" ~~I~';"dtllenNis. c~L. • ...• • . .•••• •.•••.••.•• ••... ··• •• Jrndicat"r$fkrpr()blell1~;liI-lVdri(:s;;iJ~~i • 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A12) 

~ Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix IS41 

ReS(rlctiveLaver(lf o",.entl: 

Type: 

Denth linches 1: 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F?) 

Redox Depressions (F8) 

Vernal Pools (F9) 

Remarks: No redox present, sandy deposition. At 8 inches there is a fine gravel layer. 

HYDROLOGY 

Surface Water (A1) 

X High Water Table (A2) 

X Saturation (A3) 

Water Marks (81) (Non riverine) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (83) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Fleid Observationa, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca Ilia frln e 

Yes: 

Salt Crust (811) 

Biotic Crust (812) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

No --2L 
Yes: --2L No 

Yes: X No 

Depth (inches): --"-6----i 

o 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

other (Explain in Remarks) 

31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Wetlimd Hyli'91ogy 
Pr ••• oW . 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Adequate wetland hydrology. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Proiect/Site: Alton Coal Tract Cltv/County: Alton / Kane Samplina Date: Mav 24, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah SamplingPolhl:.··W228 

Investiaator(s): Jeff Boice, Dennis Wenoer, Collin Covinoton Section, Township, Ranoe: 24 39S,6W 

Landform (hlllsiope, terrace, etc.): bench Local relief (concave, convex, none): convex Slope (%): 1 

Subreolon (LRR): D Eastino: 369575 Northlno: 4140949 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdrolooic conditions on the site tvpical for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetatlon: Soli: or Hvdroloav: naturallv disturbed? (If needed explain anv answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showing sam 

HydiopbYU()Veg~tanoii Flrasenl? Yes; - No: X Is tM Sillllpled Are~ 
HydflcSoli Present? 'fag; - No: X wltliilta Wetland? . 

WetlandH dralo Yes: No: X 
Remarks: Upland gravel bar in the Kanab Creek drainage. Approximately 18 inches higher in elevation than the adjacent wetland sample point. Photos 
of site: 1022 - soil and 1023 - east. 

VEGETATION U . ff fit se sCien I IC names o· plan s 

Absolute Dominant Indicator 
. .... . ..... .. 

". 
Tree Stratum (Plot Size: ) % Cover Species? Status DOJillilanCe'resIWorksheet! ••.••••...••....••••• ... 

1. Number of Dominant Species That 

2. 
Are DBL, FACW, or FAC: 0 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

Q ... = Total Cover Percent of Dominant Species That 

Saplino/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. 
P . .•.. .• >. 

rovalence Ind."WorRsh •• II ...•..•. .................. ' ......... 
2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: x2 = 0 

0 
.. 

= Total Cover F AC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' \ FACU species: x4= 0 

1. Medicago sativa 2 Y UPL UPL species: 2 x5= 10 

2. Column Totals: 2 (A) 10 (8) 

3. Prevalence Index = BfA = 5.00 

4. Hydrophylic \iegelation Indk.tol'$: ) ... ........... 
5. Dominance Test >50% 

6. Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

2.··· . .••. = Total Cover Problematic Hydrophytic Vegetation 1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: O. ~i I· .... · .. • .•.. ," ... 
••••••• • ••••••••••••• 

Hydrophytic 

% Bare Ground in Herb Stratum 98 % Cover of Biotic Crust 
Vegetation P,eser1t1 • y .................. NOfX· ....••. '. . ... . ... .......... ···.5' 

Remarks: Mostly unvegetated area. The vegetation is upland. 



SOILS Sampling Point: W22B 

P'Ofil~p~~CriQti ,,";(I:i~si:ri be to th~<ie';tlin"~rJe<ltOd"~,,,n~nti~~Ci ~(liriit~~Qr"';n¥;rll1th'; ;b~~Il';e';fill<lltator".l.· .•• ' .• ·,7 •• ...., .•.•.•.•• ;. 

Depth 
(Inches) 

0-18 

Matrix 

Color (moist) % 

100 

Redox Features 

Color (moist) Texture Remarks 

aravelisand cobble 

1Tvoe: C::::Concentration D::::Depletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linlnn. M=Matrix. 

HYdric S6U Indicators; (/lPP!i¢ableto ~1I£RR~u';I~;~Ot"~iWi.~"';tJd.lj· ... . ...••••• ; Ilri<li~~l';f~fj)~~r~l!IJ.i~ti~~Y<lric····· 
f-- Histosol (A1) 

r-- Histic Epipedon (AZ) 

f-- Black Histic (A3) 

r-- Hydrogen Sulfide (A4) 

f-- Stratified Layers (A5) (LRR C) 

r-- 1 cm Muck (A9) (LRR 0) 

f-- Depleted Below Dark Surface (A 11) 

r-- Thick Dark Surface (A1Z) 

f-- Sandy Mucky Minerai (S1) 

Sandv Gleved Matrix (S4) 

Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Stripped Matrix (S6) 

Loamy Mucky Minerai (F1) 

Loamy Gleyed Matrix (FZ) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vernal Pools (F9) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Re~:~::iYe La\l"f(ltD~e.~~t;· • ••...•••••.•.•••..•.•.••..•.•••.•..•.... , ••. • .• • •.•.• '.' ••.. . ". '. • .< .... < .•. ' ...•.••.••.•••.. [t~l_ ti(3fr-..,.1:( 
Hydtig. soil presenrt·..y .NQ;X •.••• 

Denth {inches I: 

Remarks: Gravel/sand/cobble no soil developr:nent 

HYDROLOGY 
Wetland H .drolo Indicato"" 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (83) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field. bservatlonSI 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Salt Cnust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ..lL Depth (inches): 

No ..lL Depth (inches): 

Yes: No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. Sample point is higher than the adjacent wetland sample point and likely only receives hydrology during high flow events. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

.. 
ProiecYSite: Alton Coal Tract City/County: Alton / Kane SamplinQ Date: May 24, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah S~mP!lng Point: W23A ... 
Investlaator(s): Dennis Wenaer, Collin Covinaton Section, Township, Ranae: 24, 39S, 6W 

Landlonm (hillslope, terrace, etc.): drainaQe Iloor Local relief (concave, convex, none): none Slope (%): 1 

Subreaion (LRR): D Eastlna:369761 Northina: 4141506 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical lor this time 01 vear? Yes: X No: (II no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon: Soli: or Hvdroloav: naturallv disturbed? (If needed explain anv answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site ma showing sam oint locations, transects, important features, etc. 

HydrophytlQ Vegetation j"resent? Yes, 

Hydric Soli pressnt?· Yes: 

~ 
lC> 

No: 

No: 

-~-+ Is.tho Sampled Are" 
__ ......, within"Wetland? 

Wetland H drolo Present? Yes; X NO': 

Remarks: Kanab Creek floodplain. Photos of site: 1027 - soil. 1028 - west, 1029 - southwest 

VEGETATION U . ff" fIt se SCI en I IC names o' PI an s 

Absolute Dominant Indicator )·'.i .. ' .. ' ..•. " .. ' 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance res! Workshe6tL.. . '.":'" . ',.' 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Spades 

4. 
Across All Strata: 1 (B) 

o ." '.'. = Total Cover Percent of Dominant Species That 

SaOlinQ/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
.. ' .•........... " 

Preval~nce Index Worksheet: •••• ...... 
2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 75 x2= 150 

d····.···· ... = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' ) F ACU species: 10 x4= 40 

1. Juncus arcticus 73 Y FACW UPL species: x5= 0 

2. Ereacharis sp. 15 N . Column Totals: 85 (A) 190 (B) 

3. Bromus inarmis 10 N FACU Prevalence Index = BfA = 2.24 

4. Iris missouriansis 2 N FACW HydrophytiC Vegetat,on Indicatois;.· .. , ....... , 
5. X Dominance Test >50% 

6. X Prevalence Index is s3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

100 . ,. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

. . ' .... ............. . ....... ,..... .... ... . ..... , .. ' ....... 
Total Cover: 0 HydrophyUe .... . 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Ve!l~tatlon present7 y . . X IIi 
• .•. ......• . ••.• 5: .. · •.•• " .0:" 

Remarks: Wetland vegetation community. 



Depth 
(inches) 

0-18 

Matrix 

Color (moist) 

10VR 5/2 

% 

85 

Sampling Point: W23A 

Redox Features 

Color (moist) % Tvoe' Texture Remarks 

10VR5/6 15 C M clav black orQanic streakinQ present 

1Tune: C=Concentration D=:Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

f-- Histosol (A1) 

f-- Histic Epipedon (A2) 

f..- 81ack Histic (A3) 

f-- Hydrogen Sulfide (A4) 

f..- Stratified Layers (AS) (LRR C) 

f-- 1 cm Muck (A9) (LRR D) 

f..- Depleted Below Dark Surface (A11) 

f-- Thick Dark Surface (A12) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

X Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
f..- Sandy Mucky Mineral (S1) Vernal Pools (F9) hydrology must be present, unless disturbed or 

. . _ ._ problematic. 
Sandv Gleved Matrix IS4' 

R~.trictiv. ~ver(if ore.entli ' •. ~ ••.• ·...~T .......... . ....... ' ............. ................. ... . ..... --:::- ..... ",1. .··.··....X- ..i .·";/r 
Tv"e: •.. C(·</ •....•.•••• ,.l\ .. ....... .....,i.. 
Denth linches': 1·~;Ye.: 11; ••• NIIY" 

Remarks: -

HYDROLOGY 
WetlMdH drolo Indicators: 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A 1) 

High Water Table (A2) 

X Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (82) (Nonrlverine) 

Drift Deposits (B3) (Nonnverlne) 

Surface Soli Cracks (86) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Ob .• ervatlon.: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Salt Crust (B11) 

8iotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Water Marks (81) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift DepOSits (83) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

Ves: No .L Depth (inches): 

Ves: X No 0 

WetlandHYdtolqgy 
PreJient?: . 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Saturated to the surface. 



WETLAND DETERMINATION DATA FORM -Arid West Region 

ProiecUSlte: Alton Coal Tract City/County: Alton / Kane SamplinQ Date: May 24, 2012 

ADDlicanUOwner: U.S. Bureau of Land Management State: Utah Sam puna point: W23$ •.•. 

InvestiQator(s): Dennis Wenaer, Collin Covinaton Section, TownshiD, RanQe: 24, 39S, 6W 

Landform (hillslope, terrace, etc.): hilisiope Local relief (concave, convex, none): none Slope (%): 5 

SubreQion (LRR): 0 Eastlna: 369756 Northina: 4141505 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdroloaic conditions on the site tVDical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: Significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetation: Soil: or Hvdroloav: naturallv disturbed? (If needed eXDlaln any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site ma showing sam lin point locations, transects, important features, etc. 

HydrophytlaYegetatlon Prasen!? 

HydricSoll present? 

Present? 

Yes) 

YeS) 

Yes: 

Yos: N():X 

Remarks: Hllislope out of the wetlands adjacent to Kanab Creek. Sample point is approximately 18 Inches above the wetland sample point. Photos of 
site: 1030 - soil and 1031 - east. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator ' , .' ...... ,'..:' >,' 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance restWorksheel.: .. , ........ ' .......• ). "'. 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 5 (8) 

() . = Total Cover Percent of Dominant Species That 

SaplinQ/Shrub Stratum (Plot Size: 6'x6' ) 
Are OBL, FACW, or FAC: 40 (AlB) 

1. Artemisia trldentata 10 Y UPL .' 'd~l<" '1" •• PrevaU)llce m.$ Workshee:. 
••••••• 

2. Symphoricarpos albus 5 Y FACU Total % Cover of: Multiply by: 

3. Rosa woodsii 5 Y FACU OBL species: x1~ 0 

4. FACW species: 2 x2~ 4 

20 " ~ Total Cover FAC species: 60 x3~ 180 

Herb Stratum (Plot Size: 6' x6' 1 FACU species: 15 x4~ 60 

1. Pascopyrum smithii 40 Y FAC UPL species: 20 x5~ 100 

2. Poa pratensis 20 Y FAC Column Totals: 97 (A) 344 (B) 

3. Medicago sativa 10 N UPL Prevalence Index = BfA = 3.55 

4. Achillea millefolium 5 N FACU l-iydrophYticV~!l~tatjooJr\dicator$: •• ' .••..•...•....... 

5. EQuisetum hyemale 2 N FACW Dominance Test >50% 

6. Cirsium sp .. TR N - Prevalence Index is ~3.01 

7. Vlcia villosa TR N UPL Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

n ....... = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

.. 
.'. ': . ...... , ... 'c" • •• 

Total Cover: 0 HY(lrophylic • •.....•. . 

% Bare Ground in Herb Stratum 23 % Cover of Biotic Crust V!>9"t.tiOl1 Present? 
yes' •.• •···.• •• ••· 

No:X.· •.. · ••• ···• . ... •. c ...• 

Remarks: Uplant plant community. 



SOILS Sampling Point' W23B 

profil~[!~.crIPtl"~: ID .. ~~tjb'l td the dellttll1~~d~d 16 do;'ulll~l1i the indrcalj,ro~Con!itm 1M ab~!)ri~<ic)ft";Ii,j"ibr~,I •. "C .' i" ., •..• ".; •.. 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loe' Texture Remarks 

0-18 10YR 5/3 100 - - - - clav loam very fine aranular 

1Tvpe: C=Concentration D-Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino, M=Matrix. I' .... ; .... • ,"', ....•. .,.'... .. , .. ,., •.. :, ....•.. , .... , ••• > ••. ....1··· ....•..• '.. •...... c.'...... ... ....'. 
Hydric 5011 l"dlcator.'(ApPli<:~bletQali!"RR. unlessoihelWise nciled:)\ ' .•.•••••. , .••••.••...• '.'·lndlcaIQr. fbrl'r';bl,,;"alic HYdric SOilS';'" 

r-- Histosol (AI) 

r-- Histlc Epipedon (A2) 

r-- Black Histlc (A3) 

r-- Hydrogen Sulfide (A4) 

r-- Stratified Layers (A5) (LRR C) 

'-- 1 cm Muck (A9) (LRR D) 

r-- Depleted Below Dark Surface (All) 

'-- Thick Dark Surface (AI2) 

_ Sandy Mucky Mineral (SI) 

Sandv Gleved Matrix (S4\ 
. .... '.'.' .•..... '...........__ . L:: 
RestriCtive La"", (if D,esentl;< 

Tvpe: 

Deoth <inches\: 

Remarks: No redox present 

HYDROLOGY 
Ind.icatot$; 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonrlverlne) 

Sediment Deposits (82) (Nonrlverine) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soli Cracks (86) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observations! 

Surface Water Present? 

Water Table Present? 

--
--
--
--
--
--
--
--
--

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (Fl) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

> ,.> ....•• >.< ..... ' 

Salt Crust (B 11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Uvlng Roots 

Presence of Reduced Iron (C4) 

-- I cm Muck (A9) (LRR C) 

-- 2 cm Muck (MO) (LRR B) 

-- Reduced Vertic (FIB) 

-- Red Parent Material (TF2) 

-- Other (Explain In Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

··:i~'·· .•......•.•.... 
......................... ' 
..... : ................<_ .. •·.· •• · •. • •.• ·;Ii.· 
...•. ••• •••• 

•· •••.•• ve$: •••. No: ... i f 

Seconda Indicators 2 or more re ulred 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (BID) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Solis (C6) __ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (03) Thin Muck Surface (C?) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). If available: 

Remarks: Dry and friable. Higher In elevation than the adjacent wetland. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 24,2012 

ADDlicant/Owner: U.S. Bureau of Land Manaaement State: Utah $~rtiplinopolntW24A '. '. 

Investigator(s): Dennis Wenger, Collin CovinQton Section, Township, Range: 24, 39S, 6W 

Landform (hliisiooe, terrace, etc. I: drainaae floor Local relief (concave, convex, none): none Siooe (%): 2 

Subregion (LRR): 0 Easting:369614 Northing: 4141279 Datum: NAD83 

Soil Mao Unit Name: No soil survey __ is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or I:iYdrologv: naturallv.dlsturbed? IIf needed explain an answers in Remarks.)_ 

oint locations, transects, important features, etc. 

HydraphytlCVeg'efationPreseh\? 

Hydric Soli Present? 

Wetl~l1d H dralo Ptesent? 

Yes: 
Yes~ ~ No: 

No, 

.-------1 Ism. Sartipled Area 
"'-'--I wlthilia Wetland? v"s:X No: 

Remarks: Kanab Creek floodplain. Sample point Is approximately 1.5 feet away from flowing water of Kanab Creek. Photos of site: 1038 - soil, 1039-
southwest, 1040 - north. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
. 

Tree Stratum (Plot Size: ) % Cover Species? Status DbmiHarJce resl WQrkshe,m : .. , 
1. Number of Dominant Species That 

2. 
Are 06L, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across Ail Strata: 1 (6) 

0·' = Total Cover Percent of Dominant Species That 

. 

Sapling/Shrub Stratum (Plot Size: ) 
Are 06L, FACW, or FAC: 100 (N6) 

1. Pnivalence .ndeiWorkslreet: '. 
.....; ... 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 55 x2 = 110 
o , ...... ', 

= Total Cover FAC species: 15 x3= 45 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 15 x4= 60 

1. Juncus arcticus 55 Y FACW UPL species: x5= 0 

2. Bromus inermis 15 N FACU Column Totals: 85 (A) 215 (6) 

3. Poa pratensis 15 N FAC Prevalence Index = BfA = 2.53 

4. Eauisetum arvense TR N FAC . hvti·· ... ' . . ••.. '. '.'" HvdrQlih 10 Yeaetlltloh lhdleators[ . , . : . c'. 
5. Equisetum hyemale TR N FACW X Dominance Test >50% 

6. Achillea millefolium TR N FACU X Prevalence Index is :::3.01 

7. Taraxacum officinale TR N FACU Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

811> = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. tlndicators of hydric 5011 and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: (V' 
.... .. . ............,., ...... .. 

••••• Hydrophytrc •........••. 

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust 
Vegetation Pre •• hf? 

Yos:X'" 1110; •• ···• ••• ,··.· ••. •·· .... ...... ... '.' 
Remarks: Wetland plant community. 



SOILS Sampling Pain!' W24A 

l'rofil~ peWiPlioll,·(D ••• rlbe l()th~~Jpthneed"d·l(jdQcQrnelltth"JOQi,.~tQ, ~r "!lnfirrn!Ae~b.eI1C~Qf'indjcato'$,j ............ ;2 .·i·~ 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Lac' Texture Remarks 

0-15 10YR 5/2 80 10YR 5/6 20 C M sandv clav black sulfide streaks 

15 -18 - , - - - - Gravel -

1Tvoe: C::;Concentration D=Den[etion RM=Reduced Matrix CS+Covered or Coated S::Ind Grains. 2Location: PL -Pore Lininn_ M=Matrix. 

HVdriq s<!!I·lndicllIOI"$;IA,mlicable tOllIILRR.ilJnl~SS()th • .wi •• ~~t.dJ ·L:< •....• ·11"dic~t~r$fciiPrQbl~rnati(!HYdricSoil~i"..·· •.•..••••••....••• 
_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

.L- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 

_ Sandy Mucky Minerai (S1) -- Vernal Pools (F9) 

Sandy Gleved Matrix (S4) ............... ... ... . ...... . .........•.. .......... . ··•·· .. · ... ··....>;.t·· . ... Restrictive. Layerel! preS.n\);· •... 

Type; 

Deeth (Inches); 

Remarks: -

HYDROLOGY 
WetTandH drolo Indlcatol"$~ 

Prima Indicators an one indicator Is sufficient 

Surface Water (A1) Salt Crust (B11) 

High Water Table (A2) Biotic Cnust (B12) 

Saturation (A3) Aquatic Invertebrates (813) 

Water Marks (B1) (Nonriverine) X Hydrogen Sulfide Odor (C1) 

Sediment Deposits (82) (Nonriverine) X Oxidized Rhlzospheres along Living Roots 

Drift Deposits (B3) (Nonriverine) Presence of Reduced Iron (C4) 

Surface Soil Cracks (B6) Recent Iron RedUction In Plowed Soils (C6) 

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) 

Water-Stained Leaves 

laid Observation, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Yes: No ..lL 
Yes: No ..lL Depth (inches); 

Yes; X No 15 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

:Jlndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

.•.•.•••••.... j \+] •. .......<. . ....... 
; 

Hygric SI>[LPte.entV· ••.• Ye,,;X 
.... ;:: 

.• "lot' •.•. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aelial photos, previous inspections), If available: 

Remarks: Soil column was moist throughout but not saturated. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 24,2012 

Aoolicant/Owner: U.S. Bureau of Land Manaaement State: Utah .Samplin~ Point: W249> ..•. 

Investigator(s): Dennis Wenger, Collin Covington Section, Townshio, RanQe: 24, 39S, 6W 

Landform (hillslooe, terrace, etc.): terrace Local relief (concave, convex, none): none 

Subregion (LRR): D Eastlng: 369612 Northing: 4141282 Datum: 

Soil Mao Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvolcal for this time of vear? Yes: X No: (If no, exolain in Remarks.) 

Are Vegetation: , Soil: 

Are Veaetation: Soil: 

HY<lrophytlt,Vegetallon Present? 

Hydric SoUPceserit? 

Wetland H' drolo Preselit? 

, or Hydrology: 

or H droloov: 

Yes: 

Yes, 
Yes: 

significantly disturbed? Are ~Normal Circumstances" present? Yes: X 

nalurall disturbed? lit needed explain anv answers in Remarks.) 

.-1. ........... ; Is the Sampled Atea 
No: wllhln .. Weiland? Yes: No: X 

NQ~ 

Siooe (%): 2 

NAD83 

No: 

Remarks: Low terrace of Kanab Creek. The sample point is approximately 12 inches above the wetland sample point. Photos of site-: 1036 - soil and 
1037 - south. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
....... ... .... ..•. <; 

••• 
Tree Stratum (Plot Size: ) % Cover Species? Status DomlnaMe.TestW!)rkshijelt .' ' .' .... ;..... '.' 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 0 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

0.'· 
.. = Total Cover Percent of Dominant Species That 

.. 

Sapling/Shrub Stratum (Plot Size: 6' x 6' ) 
Are OBL, FACW, or FAC: 0 (NB) 

1. Artem isia nova 15 Y UPL 
,', <- .... ..... •.•••.•. '.' 

Ptevalence Index Worksheet:·' ' •• : •••••• 

2. Artemisia tridentata 10 Y UPL Total % Cover of: MultlplV by: 

3. OBL species: x1= 0 

4. F ACW species: 3 x2= 6 

25 = Total Cover FAC species: x 3 = 0 

Herb Stratum (Plot Size: 6' x6r ) FACU species: 25 x4= 100 

1. Bromus inermis 25 Y FACU UPL species: 30 x5= 150 

2. MedlcaQo sativa 5 N UPL Column Totals: 58 (A) 256 (B) 

3. Equisetum hyemale 3 N FACW Prevalence Index = BfA = 4.41 

4. IlV<lroohvllo Veuel.tioo Indicatorsl ......... '" ...... 
5. Dominance Test >50% 

6. Prevalence Index is 5:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

S3,., ... :;;: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0: . Hydrc:>pl1y1ici .•• ' ..................... ... ...... .. 
.'. % Bare Ground in Herb Stratum 67 % Cover of Biotic Crust 

Vegetation PfesMt? Yes: ' .... ; .•.... No: X 
••• .' . ' ... :' '. 

Remarks: Upland vegetation community. 



SOILS Sampling Point: W24B 

prOfil~ll~SGril)liQ1H(~~"~~[bQ to thQ~!irilh nQ~deg to dQ<!Ym~nt tli~i"ai~~t~'~~r!lorifirIllIIi~al!seJi~~ ofindi~at~~S; .••... • .• ' ..............,.,.1'. 
D~pth 

(Inches) 

0-10 

Matrix 

Color (moist) % 

100 

Redox Features 

Color (moist) % Typel Texture Remarks 

sand/oravell cobble 

1Tvne: C=Concentration D-Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino_ M-Matrix. 

r--- Histosol (A 1) 

r--- Histic Epipedon (A2) 

r-- Black Histic (A3) 

r--- Hydrogen Sulfide (A4) 

r-- Stratified "ayers (A5) (LRR C) 

r--- 1 cm Muck (A9) (LRR D) 

r-- Depleted Below Dark Surface (A11) __ 

r--- Thick Dark Surface (A12) 

r-- Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4 I 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Restriql;".Layer(if ~""s~"tk .•.••.•..••• :,.",: .•••.•••.•.•.....•••.••••.•• '.' .' •.•.•.•.••..•...•.• •.•• ···.·i ................ ·.· .. ···i I;: .i(t; '.. .... ..... .. .: .. : :) .: 
Type: Gravellcobble I.....~.,r_cil .. y. •.. .• " ...•..••••• 
Deothiinchesl: 10 .•••....•. •.•••••• es, •. NQ:.A .• · 

Remarks: No evidence of hydric conditions. 

HYDROLOGY 
WeIland 

Surface Water (A 1) 

High Waler Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Field ObservatlQns: 
Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

SaltCrust(B11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ...x... Depth (inches): 

No ...x... Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift DepOSits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish BUrrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 24,2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah ·$ampHn~polnt: W2liA .. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Range: 24 39S 6W 

Landform (hlllsiope, terrace, etc.): dralnaoe floor Local relief (concave, convex, none): "none Slope (%): 1 

Subregion (LRR): 0 Easting: 36971 B Northing: 4141356 Datum: NADB3 

Soil Map Unit Name: No soil surveY is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon: Soli: or Hvdroloav: naturall disturbed? (If needed exnlain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showln ortant features, etc. 

HydrophytTc Vegetation PreMnt? 

Hydric Soil Present? 
Yes: ...2S.- NO; .~~-fl$llte$an\pledAr"a 
YeS: -X.....-.. No: Within a Wettand? 

Wetland H drolo ~re$eht1 Ya; )( No: 

Remarks: Kanab Creek floodplain. Sample point Is approximately B inches away from flowing water of Kanab Creek. Photos of site: 1042 - soil, 1043 -
southwest, 1044 - northeast. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator ..... 
••••• 

. .. . ........ 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance Test Work$heeti ............. 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q ...• = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. P;evalel1calndex WorksheeU ••..... ... ) .............. 
2. Total % Cover of: Multiply by: 

3. OBL species: 20 x1= 20 

4. FACW species: 20 x2= 40 

o ...... = Total Cover FAC species: 20 x3= 60 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4 = 0 

1. Eleocharis oalustris 20 Y OBL UPL species: x5= 0 

2. Poa pratensis 20 Y FAC Column Totals: 60 (A) 120 (B) 

3. Juncus arcticus 10 N FACW Prevalence Index = B/A = 2.00 

4. Juncus mexicanus 10 N FACW HVdroolilillc Vea~tatfor\ lndicat<)rs: ..••...•... .. ... 
5. X Dominance Test >50% 

6. X Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

B. 
data in Remarks or on a separate sheet) 

.. ... . ... ao .... ... . .. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: b .. HYd'OPhylie:,,,> .•... ••. •.• . •... <. . •.• 
0/1) Bare Ground in Herb Stratum 40 % Cover of Biotic Crust vogetatioR.Preseht? Ye,,:X • • No} •.•... 

Remarks: Wetland plant community. 



SOILS Sampling Poin!" W25A 

prOfll"De~~r;p;i~nl (De •• iib"t<i il\~d~"thne<l.d.ct til document th~iWJicai~,~~if~nfirm~h~ ~i5~~~g~\of lndicato~~:t "'<:, ''i,: "L; :~: 

Depth Matrix Redox Features 
(inches) 

Coior (moist) % Color (moist) % Type' Loc' Texture Remarks 

0-5 10YR 5/2 100 10YR 5/6 20 C M clay black organic streaking 

5 -12 10YR 5/1 100 10YR 5/6 20 C M clav Qravel present 

12 Restrictive Laver - - - - - gravel -

'Type: C=Concentratlon D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininq. M=Matrix. 
' •. '" '","', "" ,', ,""" '"",c',',"""';';""",>,""" 
HYdric Soil IndicaIQrs;(ApPlicable loaIlI.;RR$vnles$ olherwi •• noled.)' • ',"". ""'.'." :, '. indicaIQ;siQt~[oijie,OO~(iG Hydric son,,;; .'.'.," .'.',.;< 

- Histosol (A 1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

- Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

- Black Histic (A3) -- Loamy Mucky Minerai (F1) -- Reduced Vertic (F1B) 

- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) Other (Explain in Remarks) --
- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleyed Matrix (S4) 
problematic. 

.'" "", ,', .' 

• 
i , ... . 

> 
i; , .•.• '. 

,i' •. .....i;(LiI · · \,)r ,'. ' •. ,.' . 'i 'i .... '.' •. '. i.,......' Restrictive laver(lfpresentl"" 

Type: Gravel ......'.. .......' 
Deeth linches 1: 12 

HydrICSQill'rlls~nt?t· .• Yest X., .•..•••.• ·NM' 

Remarks: At 5 Inches there Is gravel mixed into the clay. 

HYDROLOGY 
Wetland H drolo Indicalo!"$': 

Prima Indicators Seconda Indicators 2 or more ra uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (61) (Nonriverine) 

Sediment Deposits (62) (Nonriverine) 

Drift Deposits (B3) (Nonriverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (67) 

Water-Stained Leaves 

FleldOb.e atlons, 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

____ Water Marks (B1) (Riverine) 

____ Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

Yes: No ..L Depth (inches): 

Yes: No ..L Depth (inches): 

Yes: X No o 
Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProjecUSite: Alton Coal Tract Citv/Countv: Alton / Kane Sampling Date: Mav 24 2012 

ApplicanUOwner: U.S. Bureau of Land ManaQement State: Utah Sampling .Point: W2liit·.·· .••.. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Ranae: 24, 39S, 6W 

Landform (hliisiope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): D Eastlng:369721 Northing: 4141353 Datum: NAD83 

Soil Map Unit Name: No 5011 survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon: Soli: or Hvdroloav: naturallv disturbed? (If needed exolain any answers in Remarks.) 

sampling point locations, transects, im 

H\,d rophytlc V",getatl,m Presen!? 

Hydrlo $oIIPI"s."[7 
WetlandHdrolo Pre5ent~ 

Yes: No, _XA,· """"-'"-I • . . Is IheSampled A,ea 
Yes: No: -"_-I Within a Wetland? No:X 

Yes: No: X 

Remarks: High point on an upland penrnsula approximately 12 inches above the wetland adjacent to Kanab Creek. Photos of site: 1045 - soil and 1046-
northwest. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
.. . .. ...... •• • 

Tree Stratum (Plot Size: 6' x 6' ) % Cover Species? status Oolinrna~c.e Test Worksheet, 
• • ••••••• . .. 

1. Juniperus osteosperma 30 Y UPL Number of Dominant Species That 

2. Pinus edulls 30 Y UPL 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 7 (B) 

60 .. = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6'x6' ) 
Are OBL, FACW, or FAC: 28.6 (AlB) 

1. Svmphoricarpos albus 15 Y FACU 
.. • _·0 .•• ...• .. ~. 

Prevalence Index Worksheell:' •.• 
• •••••••••••• 

.. ' 
2. Artemisia tridentata 10 Y UPL Total % Cover of: Multiplv bv: 

3. Quercus qambelii 10 Y UPL OBl species: x1= 0 

4. FACW species: x2= 0 

3& .• • = Total Cover FAC species: 12 x3= 36 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 16 x4= 64 

1. Poa oratensis B Y FAC UPl species: BO x 5;;:: 400 

2. Pascopyrum smithii 4 Y FAC Column Totals: 10B (A) 500 (B) 

3. Achillea millefolium 1 N FACU Prevalence Index = BfA = 4.63 

4. EQuisetum hvemale TR N FACW 
. .. ..... . .... ... 

Hvdto.,hvtlc Vegetation Indicators; •• . ....... 

5. Dominance Test >50% 

6. Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

B. 
data in Remarks or on a separate sheet) 

. .... 

.13. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 .. . •. ' •• ••••• • ••••••••••••• 
. . ... 

•••••••• Hydrophytic .. . 

% Bare Ground in Herb Stratum 87 % Cover of Biotic Crust 
Vegetation Pr¢sol1t? 
'. .... ... ...... Yes, •. : ••.•• "10'.)(. : •. 

Remarks: Upland plant community. 



SOILS Sampling Poin\" W25B 

pr~filQ pes~r;"t!om{Q~scrib. toth~d.llih".~~.<ltQdob~l11~!ltlhei~~i¢~t~rpteonflr"; ti,,,.b~~hri. pfindjcaW$;j··.'i ••.• . ... " .. " .. 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Lac' Texture Remarks 

0-18 - 100 - - - - Sand/Gravel Cobble 

'Tvpe: C=Concentration D=Depletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linino. M=Matrlx. I·.··· .... .... .... . ... ". ....... ."\,, ."".' ...\. 
MVdricSQillndicalors; [Aplllicable to all·LRR$.Ynless oillerwis .• .';; .......... i.';, .• ····I·.lndlcato~forl'r~IlI~,,;.ti"Hy~rICSoi,s'~;· ; ......... } 

f---- Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

r-- Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

f---- Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

r-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

f---- Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

r-- 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

f---- Depleted Below Dark Surface (A 11) -- Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

f---- Sandy Mucky Minerai (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

R~sti;cliveLaver.(if"res.nt)C .•.•.. .\...... .•.....• .••.••.. .•.•• •.••.•. .•• .•.•. • iX,> ................. . ·.·· ... · ... ···.·.r .. ·················'iii> ~X\) Type: ·.·u._ ··· ... ~L,'~;~$eot?)!J .•••• Kg: ••. , •..•••• .. L,~ "'Ye,,' ......... 
Denth linches 1: ·cc· .•..• 

Remark~: No soil development. Sand/Gravel/Cobble. 

HYDROLOGY 
WetlandHdrolQ Indlcalors; 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Water Marks (81) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Water Marks (B1) (Nonriverine) 

Sediment Deposiis (82) (Nonriverine) 

Drill Deposits (83) (Nonriver;ne) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aqullard (D3) Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Obs.rvatlon$' 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Thin Muck Surface (C7) 

No -L Depth (Inches): 

No -L Depth (Inches): 

No X 

----1 Wellandt-!ydrology 
Present? .. 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Sample pit is moist. No evidence of wetland hydrology. 



WETLAND DETERMINATION DATA FORM" Arid West Region 

ProiecUSite: Alton Coal Tract Cltv/Countv: Alton / Kane Samplino Date: May 24,2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah SaOO puna Point: .\NZM 
... 

Investloator(s): Dennis Wenger, Collin Covington Section, Township, Ranoe: 13, 39S, 6W 

Landform (hillslope, terrace,etc,): drainage floor Local relief (concave, convex, none): none 

Subregion (LRR): D Easting: 369873 Northing: 4141765 Datum: 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain in Remarks,) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X 

Are Veoetatlon: Soli: or Hvdroloav: naturallv disturbed? 

SUMMARY OF FINDINGS" Attach site map showln 

Hydtophyt)o Vege!~tIOrt F'res.nt~ 

Hydrtc soil Present? 

. Wetland Hdrolo PresenU 

Yor.' 
Yes: 
Yes: 

_X_ .. ·_ NO: 

...lL- No: 

X No: 

(If needed, explain any answers In Remarks,) 

I. thO sampled Atea 
wIthin a Wetland.? Ye'&:X No: 

Slope (%): 1 

NAD83 

No: 

Remarks: Kanab Creek floodplain. Sample point is approximately 25 feet away from low flow channel of Kanab Creek. Photos of site: 1049 - 5011, 1050 
"south, 1051 - west. 

VEGETATION" Use sCientific names of plants 
. . ....... . .. 

Absolute Dominant Indicator • •• . '. 

% Cover Species? Status O'om;rtanci> Test Worksheet, . ". .. . Tree Stratum (Plot Size: 

1, Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2, 

3, Total Number of Dominant Species 
Across All Strata: 2 (B) 4, 

Q = Total Cover Percent of Dominant Species That 

Saplina/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (A/B) 

....•. . .•. 'h~,t ' ..•. 
• ••••• 

. 
Prevalence Index Works.h. Q : .. 1, 

2, Total % Cover of: Multiply by: 

p3,-, --------------------------------1 OBl species: 50 x10 50 

4. FACW species: 47 x20 94 

= Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4 0 0 

1, Eleocharls palustrls 50 Y OBL UPL species: x5 = 0 

1-"2,-, ..::J'"un"'c"u"'s"a"-rc"'t"ic:::u"s ______________ -'-4,,5 ___ -'-Y ___ -'-F.o.A"C",W-'--I Column Totals: 97 (A) 144 (B) 

3, Eauisetum hvemale 2 N FACW Prevalence Index = BfA = 1.48 

4, Triolochin maritima TR N OBL ....... 

5, x Dominance Test >50% 

6, x Prevalence Index is <;;3.01 

7, Morphological Adaptations1 (Provide supporting 
data In Remarks or on a separate sheet) 

s, 
fJ1 .... 0 Total Cover Problematic Hydrophylic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1-'1.0.' --------------------------------1 11ndicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

2, 

I-___________ -..-:T"'o"'ta'-'I C",o"-ve",r,-:-,-,, .0_",--' ...."'-.•.•• '--______ -1 l-Iyd,,,phyti~ .. ' ••.• .... . ···<i 
I Veg.lat!<>npresent1 ..•. Yes:x N<>,i % Bare Ground in Herb Stratum 3 % Cover of Biotic Crust 

Remarks: Wetland plant community. 



SOILS Sampling Point" W26A 

pr()fil~Pe~crh'tion: {l)~~Crib. t<>th .. ctebtll nee"ed to ';t,cument th';iridi~~i"r<ir:C:"nfir';;tfi~al!ll~rt~~"J· irtClicators.l. i .. : ................... F' 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Loc2 Texture Remarks 

0-7 10YR S/2 8S 10YR SI6 1S C M clay -

7 - 15 10YR S/2 50 - - - - clav -
" Gley 1 2.S/N 50 - - - - clay -

1S Restrictive Laver - - - - - oravel -

'Tvpe: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 
iyel; • ..•..•• ····'·IAp·PI .......•..••...•.• ·····,~·<>···tr Ii ric Solllndicato,"'· A IIcable to aU~RRs l.IJ)les,,,)therwis~ noted; . . ·····')·llndiCalor$f()~~rObl~"'~li;,~v~rl~ s~n~;I····".· 

_ Histosol (A1) -- Sandy Redox (SS) 

_ Histic Epipedon (A2) -- Stripped Matnx (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

~ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Laye", (A5) (LRR C) _X_ Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surtace (F6) 

_ Depleted Below Dark Surtace (A11) -- Depleted Dark Surtace (F7) 

_ Thick Dark Surtace (A12) -- Redox Depressions (FB) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

Restrictive Laverlifpr~$~titl; ..•...• • .' •..••..•..•....•.•..•.... ' •..• ' ...•..••.•.•.• ' ••••.••.•...•.•••••.•••.••.•••.••••• • ••...•...•...•.•• • ..••.•••..... 

Tvpe: Gravel 

Death finches): 15 

Remarks: Strong hydrogen sulfide smell 

HYDROLOGY 
Wetland H drolo Indicalor$: 

Primar Indicators an one indicator is sufficient 

Surtace Water (A 1) 

High Water Table (A2) 

X Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surtace Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Field Observatlonsl 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

-2S.. Hydrogen Sulfide Odor (C1) 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surtace (C7) 

No 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Matenal (TF2) 

-- Dther (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

ILt.······ i\ ......){ i\; 
> 

Myelrl ... Sc:>lll>r.~"eJ\t? ·.·····.·.ye~:X ......• N~';j· 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (Ca) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquilard (03) 

Surface Water Present? 

Water Table Present? Yes: ...x... No 

Yes: X No 

Depth (Inches): -!1",S __ jWetlandHYd'9Io!lY 
Present? 

Saturation Present? incl. ca ilia frin e o 
Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Wetland conditions present. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract Citv/Counlv: Alton / Kane Samollna Date: May 24,2012 

ApplicanUOwner: U.S. Bureau 01 Land Manaaement State: Utah Sampli~g"olht:. W2!'lEJ.· 

InvestiDator(s): Dennis WenDer Collin Covington Section. Townshlo, Ranae: 13. 39S, 6W 

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%): 0 

SubreDion (LRR): D Eastina: 369866 Northina: 4141764 Datum: NAD83 

5011 Map Unit Name: No soil survey Is available NWI classificatian: Not Available 

Are climatic / hvdroloaic conditions on the site typical lor this time 01 year? Yes: X No: (II na, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed exolain anv answers in Remarks.) 

KYdrophyltcVegetaUon Present? Ves: -" .... -~·Is the$amPledAnla 

PreSent? 

YeS: 

ve$: 
No: -"'----I within" Weiland? Yl)S: 

No; X 
Remarks: Terrace approximately 12 inches above wetland sample point. Photos of site: 1052 - soil, 1054 - east, 1053 - Iris with Sagebrush. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
••••••• ••••••••• 

• ••• Tree Stratum (Plot Size: 6' x6' ) % Cover Species? Status DOminance TesIW(j!~S~e.c. ••.•• 
•• 

, 
1. Juniperus osteosperma 10 Y UPL Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total NUmber of Dominant Species 

4. 
Across All Strata: 4 (B) 

10· .••.• :: Total Cover Percent of Dominant Species That 

SaplinG/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 25 (AlB) 

1. Artem isia nova 35 Y UPL Prev.l~nc. [~d~l(Wlrt~sheelf.. . ..• ...... ••• •. • ••••.•.• 

2. Artemisia tridentata 5 N UPL Total % Cover of: Multiplv bv: 

3. Rosa woods!! 1 N FACU OBl species: x1= 0 

4. F ACW species: x2 = 0 

41 .... :;:;: Total Cover F AC species: 25 x3:: 75 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 3 x4= 12 

1. Medicaqo sativa 15 Y UPL UPL species: 65 x5= 325 

2. Poa pratensis 15 Y FAC Column Totals: 93 (A) 412 (B) 

3. Pascopvrum smithli 5 N FAC Prevalence Index::;: BfA :: 4.43 

4. Distlchlis spicata 5 N FAC Hydropli'lli"ltegetatfO~ Indicators: .. 
• ••••••••••• 

5. Achillea millefolium 2 N FACU Dominance Test >50% 

6. Plantago eriopoda TR N FACW Prevalence Index is .s:3.01 

7. Morphological Adaptations' (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

AZ. •• ••. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydriC soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 
q •.• 

Hydfoph\llic >. . .................................... 
....... 

% Bare Ground In Herb Stratum 58 % Cover of Biotic Crust Vegot"tIon Present? Yes, •.......... No,X,··· .. . ...... 
Remarks: Upland plant community. 



SOILS Point: W26B 

P(Qfll~'D~$!lriPti9n: l!lescrib~ lei the~~l'llhneededt~ dQ~UmMt Ihei';d;h~jQr~I'~<1nfirm'tti~~b~eoce' QfiO~JG.tJ;,;. \'. ,.X, 
Depth Matrix Redox Features 

(Inches) 
Color (moist) % Color (moist) % Type' Loe' Texture Remarks 

0·14 10YR 4/3 100 sand gravels Rresent 

14 Restrictive Layer 100 sand/gravel 

1Tvoe: C:::Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. l,'Location: PL::::Pore Lininq, M::::Matrix. 

Hydric SQillndicatol'$;, (ApPlicable \Qitl' tRR": ~fll.~$9ir,QrWiseirj<1\e.a.f ' .' ' . r~ die.torl; f!>r pit ~lell1~ti<; f-J ' .' .. ' ~,,' """ ", ,i" 
_ Histosol (A 1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

Remarks: Crumbly. No redox observed. 

HYDROLOGY 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

FleldObser'Vatlonsl 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (Fl) 

Redox Depressions (FB) 

Vernal Pools (F9) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Solis (C6) 

Thin Muck Surface (Cl) 

No 1- Depth (inches): 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A1Q) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 

No 1- Depth (Inches): ---'--I Wetland Hydrology 
PresenW . 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), if available: 

Remarks: Soil is moist, not saturated. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Proiect/Slte: Alton Coal Tract Cltv/Countv: Alton / Kane Samplina Date: Mav 24, 2012 

Applicant/Owner: U.S. Bureau of Land Manaaement State: Utah Sampliii9 P<ltf\(; W'1.7A 

Investigator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Ranae: 13, 39S, 6W 

Landform (hillslope, terrace, etc.): drainaae floor Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): D Eastlng: 369957 Northina: 4141883 Datum: NAD83 

Soli Map Unit Name: No soli survey is available NWI classifioation: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloav: natural Iv disturbed? (If needed exolain any answers In Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin oint locations, transects, im 

Hydmphytlc Vegetatlon~resant? 

HYdric $011 Present?· 

Wetland H droit) Present? 

yas1 _;..._-/ Is the Sampled Are.a 
Yes: ...il:........ No: wlth[)u Wetland? 

Vee;. X NO': 

Remarks: Kanab Creek floodplain. Sample point is approximately e feet away and 10 inches above the low flow channel of Kanab Creek. Photos of 
site: 1057 - soli, 1058 - northeast, 1059 - east. 

VEGETA TO I f I N • Use scientific names 0 Plants 

Absolute Dominant Indicator I. J ....•...•••..••• • •••• 
. 

Tree Stratum (Plot Size: ) 0/0 Cover Species? Status Dominanoe Ie"t WOfKs~eet: •• ' ...• ..' • •• 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 2 (B) 4. 

.0 ;:: Total Cover Percent of Dominant Species TIlat 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. Prevafeh"o'inclox Worksheet: •.•••..••. '.. .• . •••... ' .. " •. ' .••. 

2. Total % Cover of: Multiolv by: 

3. OBL species: 30 xl= 30 

4. F ACW species: 70 x2= 140 

0·· .• ··•••· :::: Total Cover F AC species: x3= a 
Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Juncus arcticus 65 Y FACW UPL species: x5= 0 

2. Eleocharis palustris 30 Y OBL Column Totals: 100 (A) 170 (B) 

3. Carex oraearacilis 5 N FACW Prevalence Index;:: BfA ;:: 1.70 

4. Iris missouriensis TR N FACW HvdrophYtlc Vegetation Indlcato!''':' . i···· • . ...•..•.• 

5. X Dominance Test >50% 

6. X Prevalence Index is :;;3.01 

7. Morphological Adaptatlons1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

'1Oif' . ;:: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless dIsturbed or problematic. 

Total Cover: O· • Hydrophytio 
........ ............ .. " . 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 
Vegflltafioh Pr~S,ent?: .... .... .c..... ye$:)(. No: 

••••••• 

Remarks: Wetland plant community. 



SOILS 

F>'~fil~!l"$CriptiQm(l;lesCrO'QtQttl"~pthhQedQ~to do';Um~t1lthQil1di~~tQr';t~QJJfirmthe. ab~"rici~Qfi;'dl;';'lors:f; .. 
Sampling Point· W27 A 

<c' 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Cotor (moist) % Type' Lac' Texture Remarks 

0-9 Glev 1 2.5/N 50 10YR 5/6 10 C M clav 

" 10YR 5/2 30 - - - - " 

" 10YR 6/3 10 - - - -
9 -18 - 100 - - - - sandlgravel 

1Tvoe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino. M=Matrix. 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

..2S...- Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matnx (F2) 

_X_ Depleted Matrix (F3) 

Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Restrictive Layjlt(lfP'esent):·.· •• ·;·· ••.••••••.•.••.•• ,./ •.•.•..•..•.•••••....•••.•.•••.•••..•..•.••.•.• <...... ....... ... ..........• ..f·. I'·~;'. ........ ... ........ . . .... ····.~'<i 
Type: .':v~"~~~ii~) .. ,·\··.· •. · .. ·.~;.·i_iI 
Depth (inches): ~ellt~i Ves, X ... ·.NO:(/ 

Remarks: Hydric soil. 

HYDROLOGY 

Wetland H <lrolo Indioators; 

Prima Indicators an one Indicator is sufficient 

Surface Water (A1) 

X High Water Table (A2) 

X Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Non riverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves B9 

Field Obsetvatlon$' 
Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

.2S.. Hydrogen Sulfide Odor (C1) 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ...x... Depth (Inches): 

Yes: ...x... No 

Yes: X No 

Depth (inches): ....!!10,-"---j 

o 

Seconda Indicators 2 or more ra ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patierns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecVSite: Alton Coal Tracl City/County: Alton / Kane Sampling Date: May 24, 2012 

ApplicanVOwner: U.S. Bureau of Land Management State: Ulah S~m~ilr1Q Polhl:Wz18 
InvestiQator(s): Jeff Boice, Dennis Wenger, Collin CovinQton Section, Township, RanQe: 13, 39S, 6W 

Landform (hillslope, terrace, etc.): hillslQge Local relief (concave, convex, none): none SlaDe (%): 5 

SubreQion (LRR): 0 EastlnQ: 369960 NorthlnQ: 4141880 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdroloQic conditions on the sile tvDical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are VeQetation: Soil: or HydroloQv: naturally disturbed? fit needed exolain any answers In Remarks. \ 

SUMMARY OF FINDINGS - Attach site map showing sam 

Hydrophyjio WgetaijOll Present? Yes: -"-"-'-" No: ' X. 

Hydric Soli Present? Yes: No:, X Yes: NO,X 

Yes; No: X 

Remarks: HiIIslope adjacent to wetlands around Kanab Creek. Photos of site: 1060 - soil and 1061 - west. 

VEGETATION U - t"f' fIt se sClen I IC names o' pi an s 
Absolute Dominant Indicator I'" ,''' .. ,' ..... , ". 

• ••• Tree Stratum (Plol Size: ) % Cover Species? Status DomlnancIIT".1 Worksh"".t: ... ' .' •••...•• '. ". '. ..... 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

a .:. = Total Cover Percent of Dominant Species That 

SaplinQ/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 33.3 (AlB) 

1. Chrysothamnus nauseosus 20 Y UPL ;>rev~len(>e iridex VV<>rksheet: •• ' .•. ' ..•.•.•..•. '. j •••• , 
2. Total % Cover of: Multiply by: 

3. OBL species: x 1;;:: 0 

4. FACW species: 30 x2= 60 

•. 20 ...• •....•• ...•.• = Total Cover FAC species: 15 x3;;:: 45 

Herb Stratum (Plot Size: 6'x6' ) FACU species: 7 x4= 28 

1. Juncus arcticus 30 Y FACW UPL species: 50 x5= 250 

2. Medicaao sativa 30 Y UPL Column Totals: 102 (A) 383 (B) 

3. Poa pratensis 15 N FAC Prevalence Index;;:: BfA;;:: 3.75 

4. Achillea millefolium 5 N FACU HVdrollhvfic YeaetatianlndicatQrs: •.••.•••••.•.•..•. " ••...• 

5. Taraxacum officinale 2 N FACU Dominance Test >50% 

6. Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

82. .... , ;;:: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

WoodY Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

:. . ... Hydiophyilli .' ... . ... , . .., ..• . ............. 
Total Cover: .0 ........•• 

VegetationPresent? '.' y ...•..• 
.. 

% Bare Ground in Herb Stratum 18 % Cover of Biotic Crust .. , ...... .., . ".,. No'X: ....••. 

Remarks: Upland plant community. 



SOILS Sampling Point- W27B 

Matrix Redox Features Depth 
(Inches) 

Color (moist) % Color (moist) % Type' Loc' Texture Remarks 

0-18 10YR 5/4 100 clav 

1Tvoe: C=Concentratlon D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino. M=Matrix. 

Ilv<ll'i~ SQIllnclica!ors' (A~~ti"<IIII~IQ .I]I..RRs uril"'s.." Qth~rwlsejjoi~d_ •. .•••...•...• it .•...•. ·It,,<llC)~tor~ forl'ro~;Joiaji"HJdilJ~~il~':; ...;.. 

f-- HIstosol (AI) 

f-- HIstlc Eplpedon (A2) 

,--- Black HIstic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (L.RR C) 

_ 1 cm Muck (A9) (L.RR 0) 

Sandy Redox (55) 

Stripped Matrix (56) 

Loamy Mucky Minerai (Fl) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (Al0) (L.RR B) 

Reduced Vertic (FI8) 

Red Parent Material (TF2) 

Other (Explain In Remarks) 

,--- Depleted Below Dark Surface (All) __ Depleted Dark Surface (F7) 

,--- Thick Dark Surface (AI2) 

__ Sandy Mucky Mineral (SI) 

Sandv Gleved Matrix (54) 

Redox Depressions (F8) 

Vernal Pools (F9) 
31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I--R"'...!:.l.ly:pp",I':th'-:li~-i:'-CLh-~-S'~_r:(_llf-p_'r·._"._n_ttl:'_.' ._ ..•• _><_. __ .... _._._ •••• _ ...... _.. __ ...••. _ .••.. _ .•..•.• _ ••....•• _ ..••••••.•.••..• _ •..•. _ .•.• _ ••.••.. _ "'_.._"_.'.---1'.' HYW~SOlll'r.s.nI7~:Y.S' "".. •..• N~,xl~l. 

Remarks: No redox present. 

HYDROLOGY 
Wetland H drolo Indicators: 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca lila frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (Bll) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) __ _ 

Thin Muck Surface (C7) 

Other Ex lain In Remarks 

No ..x.. Depth (inches): 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (Bl0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aqultard (D3) 

No ..x.. Depth (inches): 

No X De th inches: 

__ -I W~tl~nc! HydroloQY 
Present? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract CitY/County: Alton / Kane Sampling Date: May 24, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah Samb.llno point: . W28A 
.. 

Inyestigator(s): Dennis Wenger, Collin COYington Section, Township, Range: 13, 39S, 6W 

Landform (hillslope, terrace, etc.): drainage floor Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Easting: 370042 Northing: 4142110 Datum: NAD83 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hydroloaic conditions on the site typical lor this time 01 year? Yes: X No: (II no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or HydroloaY: naturally disturbed? (If needed explain any answers in Remarks.) 

ortant features, etc. 

Hydrophytlq vegetation Present? Yes: ....lL- No: is the Sampled Area 

Hydric Soli presenl1 Yes, ....lL- No: within a Wetland? Yes: X No: 

Wetlanct H &oio Present? Yest )( No: 

Remarks: Approximately 12 inches above the elevation of the flowing water in Kanab Creek and 3 feet to the west. Photos of site: 1066 - soil, 1067-
east, 1068 • north. 

VEGETATION U - tT fit se sClen I IC names 0 r plan s 

Absolute Dominant Indicator 
. ' .. . .' 

Tree Stratum (Plot Size: 6'x6' ) % Cover Species? Status Dominance rest Work.~.et' . 

1. Elaeagnus angustilolia 5 Y FAC Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

5 •• = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' 1 
Are OBL, FACW, or FAC: 66.7 (AlB) 

1. Rosa woodsii 5 Y FACU I>r.v~leri"elnd.x Workshe.t, •• ••••• 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. F ACW species: 48 x2 = 96 

5 '. = Total Cover FAC species: 5 x3 = 15 

Herb Stralum (Plot Size: 6' x6' ) FACU species: 15 x4 = 60 

1. Juncus arcHcus 35 Y FACW UPl species: x5 = 0 

2. Juncus mexlcanus 10 N FACW Column Totals: 68 (A) 171 (B) 

3. Phleum pratense 10 N FACU Prevalence Index = BfA = 2.51 

. 

4. Iris missouriensis 3 N FACW HvdrODhvtic Yea.tatio" Indical(>rll, •• •••• •• 

5. Carex sp. 2 N - X Dominance Test >50% 

6. Plantago erloooda TR N FACW X Prevalence Index is ;;;;3.01 

7. Morphological Adaptations1 (Provide supporting 
data In Remarks or on a separate sheet) 

8. 

. 6Q ....•.. 
= Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o. ... ..... ..... ... 
Hydrophytio .. • 

. ..... . ..... 

% Bare Ground in Herb Stratum 40 % Cover of Biotic Crust 
Vege!ationPreMnl'1 

Y's:X No: : .' ....... 
Remarks: Wetland plant community. 



SOilS Sampling Point' W2BA 
.. .... . ..•....•. c_ • ••.. •.. .........•. ". •... •• •• .•• ,J.,.._ ... ,;._,__;",-,,,_, 

Profile Deacriplion: (Oe.cribe to Ihe d""tto needed todocyment \hefnclic!llo,o,conflrmthe absence of Indicator.,)·,' •.••. - ." ".' ", 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Lac' Texture Remarks 

o -1B 10YR 5/2 70 10YR4/6 30 C M clav black oraanic streakina present 

1Tvne: C=Concentration D-Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains . 2Location: PL=Pore Lininn_ M=Matrix. 
. .... .. - ;.... . ...•. ..•... <.- .,.-. ........_>.:-,,) ········1· . .,. .-., ....... .. ~. 
Hvdrlc 5011 Indicator.: IAoolicable 10 all LRRs unless otherwise noted,l·· .•..••• ••.• •••..•••..• InclicatorsforProblematlc Hvdrlc Soils" '. 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histlc Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F1B) 

~ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (AS) (LRR C) _X_ Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S41 
problematic. 

Restrictive Layer (if present): •••• . ••. 
............... 

". •••••••••••••••••••••••• 
.. . ... ., .............. i 

Type; 

Deoth linches): 
Hydric SQlIPreaeol7 • Yo.,X. No: .....•. _ ••. ,.'. 

Remarks: Black, organic decaying material present along with course gravel and sand mixed throughout the column. 

HYDROLOGY 
WetlandH droit> Indlcatot$: 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

X High Water Table (A2) 

X Saturation (A3) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

..25.. Hydrogen Sulfide Odor (C1) 

Inundation Visible on Aerial Imagery (B7) 

Water~Stained Leaves 89 

Field ObservatlonSl 

Surface Water Present? 

Water Table Present? 

Saturation Present? Inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ..L Depth (inches): 

..lL No Depth (inches): 7 

X No 0 

Secondar Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

___ Crayfish Burrows (CB) 

___ Saturation Visible on Aerial Imagery (C9) 

___ Shallow Aquitard (03) 

Wetland. HYdtol"gy 
Present? Yl>s:X No: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos. previous inspections). if available: 

Remarks: ~ 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiecVSite: Alton Coal Tract CitY/County: Alton / Kane Samolina Date: Mav 24, 2012 

ApplicanVOwner: U.S. Bureau of Land Management State: Utah SampllngJ'olnt: W288 •... 

InvestiDator(s): Dennis Wenaer, Collin Covinaton Section, Township, Range: 13, 39S, 6W 

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope ('!o): 1 

Subregion (LRR): D Eastina: 370037 Northing: 4142105 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdroloalc conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloov: naturallv disturbed? (If needed eXDlaln any answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin oint locations, transects, important features, etc. 

Hydrophylio vegetation Present'? Yes~ '-'--'-" No: X Is the Samptild Area 
Hydric $011 Present? Yes: - No: wlthillaWetland? Yes, No:l( 

Wetland H drolo Presen? Yes: N<Y: X 

Remarks: Approximately 2 feet higher in elevation than the adjacent wetland sample point. Photos of site: 1069 - soil and 1070 - east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
, ..... ..... ' 

Tree Stratum (Plot Size: ) % Cover Species? Status DominanCe Test Worksheet: ... '. . .... 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (B) 

0' '. = Total Cover Percent of Dominant Species That 

SaplinQ/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 25 (AlB) 

1. Artemisia nova 15 Y UPL ... .... .'. . ".' Prevalene" Index Worksheet: .'. ' .•. , ........ 
2. Artemisia tridentata 15 Y UPL Total % Cover of: Multiplv by: 

3. OBL species: x1= 0 

4. FACW species: 5 x2= 10 

• 3() ... ' .•.• .•. = Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 5 x4= 20 

1. Medicago sativa 25 Y UPL UPL species: 55 x5= 275 

2. Poa oratensis 10 Y FAC Column Totals: 75 (A) 335 (B) 

3. Achillea millefolium 5 N FACU Prevalence Index = BfA = 4.47 

4. Juncus arcticus 5 N FACW HVdroolwtieVeaetation Indicators: •• 
.... " .. ', 

5. Dominance Test >50% 

6. Prevalence Index is ,.;;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

45 > = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0.· Hydropl1Ytfb .• ' 
, .••• '> •••... , '.' 

% Bare Ground in Herb Stratum 55 % Cover of Biotic Crust 
Veget.tilmF'r.s."t? y 

•... .......' .• _ ell: . No: X ••..•..•• , 

Remarks: Upland plant community. 



SOILS Sampling Pain\" W28B 

ProfilellescrID!ic,n: (D"."ri6 •. to.th~ depthn""dedto dO'1uin.nt f"<!indi~~lorQrdQnfirmth~abs"n~.of iI,dicators; .... ; ....... . 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) % Color (moist) 

100 

Redox Features 

Lac' Texture Remarks 

sand/gravel no soil development 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

r--- Histosol (A 1) -- Sandy Redox (S5) 

r-- Histic Epipedon (A2) -- Stripped Matrix (S6) 

r--- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

r-- Hydrogen Sulfide (M) -- Loamy Gleyed Matrix (F2) 

r--- Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) 

r-- 1 cm Muck (A9) (LRR Il) -- Redox Dark Surface (F6) 

r--- Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) 

r--- Thick Dark Surface (A12) 

r--- Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

Redox Depressions (F8) 

Vernal Pools (F9) 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

rR"",ceT"';:""pi,:."Ji.!l:Ve""l""a;"",erLirJi"-Jf p""rre""s",en",'tl,-::~·",--<· ••• -"." •.•. _ •.•...•.••• _ •• '_'-,-'_---'-' .. -". •.. ,",-i.·....;·· •.. "-" .....••...•. ..c. ..••••.• -"-' .••••••• _ .. '.-'. •. ~ •. _ .• ~ "~ ' •••. .., .. ·1 •• ·• ••• .i:. . ... ..... . .... 
f--'D.lleo"'tth'-, (-ilin-ch-e-s-):: ----------------------11· ':." J>resent~\ye~: 

Remarks: -

HYDROLOGY 
Wetland If dralo Indicator.: 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonriverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca illar frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor(C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ..L Depth (inches): 

No ..L Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

FAC-Neutral Test D5 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 24, 2012 

ADDlicanUOwner: U.S. Bureau of Land Manaaement State: Utah SamplinoJ"oint: .. W29A : 
Investlgator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hilisloDe, terrace, etc.): hillslope Local relief (concave, convex, none): none SloDe (%): 15 

Subregion (LRR): D Easting:369968 Northing: 4142148 Datum: NAD83 

Soil Mao Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: Significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloov: naturallv disturbed? (If nAeded exnlain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site ma showing sam oint locations, transects, important features, etc. 

l4ydtophyllo Vogel"tiM Present? Yes: _x __ NO, -~""""i. Is theSampl"d Area 

Hydric SoliPreseni7 Yas: ..l.L- No: -----I within·8 Wetland? Yes: .l( No! 

WetlandH drolo present'! Ys: X No: 

Remarks: Hilisiope seep area. Photos of site: 1072 - soil, 1073 - north, 1074 - west. 

VEGETATION - Use scientific names of plants . 
Absolute Dominant Indicator 

Tree Stratum (Plot Size: ) % Cover Species? Status DOminance Test Worksheet! .. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

o . = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. Prev.lencelnde1(WQr~$~eQH··· •. . ..... .. 

2. Total % Cover of: Multiply by: 

3. OBL species: 10 x1~ 10 

4. FACW species: 75 x2~ 150 

Q ..... = Total Cover FAC species: 10 x3~ 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1. Juncus arcticus 55 Y FACW UPL species: x5= 0 

2. Distichlls spicata 10 N FAC Column Totals: 95 (A) 190 (8) 

3. Plantaao erioDoda 10 N FACW Prevalence Index = BfA = 2.00 

4. Triglochin maritima 10 N OBL Hydrophvtr" Vegetation Indlcaiors; 
..... .. 

5. Carex so. 5 N - X Dominance Test >50% 

6. Carex praegracills 5 N FACW X Prevalence Index Is <3.01 

7. Juncus mexicanus 5 N FACW Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.1 Q()__ .. ~ Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 
••••••••••• 

Hydrophytil: • •••••• 
. > ....•.• 

• ••••••••• . ... 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Veg"tatro" PresMt? Ye,,, X ... No,. . . ... ... 
• •• 

Remarks: Wetland plant community. 



SOILS Sampling Poinl" W29A 

'P,,,!il,, DeseriP'i,,", (D"SQri~e' to theJeP\lin"ecJ~diQd!>!LOm~l1t tMinJi~atc:>For Qo!1flm1.the~b~~nc!lQijj,di~ato~.) ........... ·.X/ ••· ••• ··.1· ••... ··.·<· 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc' Texture Remarks 

0-18 Glev 1 5110Y 60 - - - - clav -
" 10YR 516 40 - - - - clay -

1Tvne: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore linina. M=Matrix. 
HI/'····· ." .' .. ·",IAoor ...• " •.•.•.•••. c •.. >··· ••..•.. ·,ioi······ ~g·.i it .•.. ' .• ···.··1····· "". .... ................ "~d ····II.j ,· ...... ::: •• H dric SoUIMlcator., A ncableto all LRRs unles. otherwl e not.d...· • .•.• • Indicators fo,Probl.matic H drlc 5011 ,. 

r-- Histosol (A 1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

f-- Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

r-- Black Histic (A3) -- Loamy Mucky Minerai (F1) -- Reduced Vertic (F18) 

rL--- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

r-- Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

f-- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Minerai (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrlx(S4) 
problematic. 

: .............. ". . ........ 
•••• 

•• 
•• •• ••••• 

•••• > • . ........... 1<+ ..... . ....• • '·i.} 
Restnetlv .. I.ayer (If P,esent); •• 

Type: I',' •· .•• i 
Depth (inches): HYdticIlOjIPresenI1· •.•..••.... Yes: l<. ••• ..No;.J •• 

Remarks: Organic material and gravel found throughout column. 

HYDROLOGY 
Wetland H drolo Indicators; 

Prima Indicators 

Surface Water (A 1) 

High Water Table (A2) 

X Saturation (A3) 

Water Marks (B1) (Non riverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca lila frin e 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

..2S.. Hydrogen Sulfide Odor (C1) 

Yes: 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) ___ _ 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No -L Depth (inches): 

No -L Depth (Inches): 

Yes: X No De th inches: 0 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). If available: 

Remarks: -

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 



\WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Samolino Date: Mav 24,2012 

Applicant/Owner: U.S. Bureau of Land ManaQement State: Utah SaniP!ingP()lnt:VV291f • 

Investigator(s): Jeff Boice, Dennis We'lller, Collin Covington Section, Townshia, Ranae: 13,39S,6W 

Landform (hillslooe, terrace etc,): hillslooe Local relief (concave, convex, none): none Slope (%): 15 

Subregion (LRR): D Eastlng: 369963 Northing: 4142143 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic f hydrologic conditions on the site typical for this time 01 year? Yes: X No: (II no, explain in Remarks.) 

Are Vegetation: ,Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (II needed exalaln any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin lin point locations, transects, important features, etc. 

Hydrophytiov"getation present? 

Hydric Spll present? 

Wetland H drolo Ptesent? 

YeS! 

Ves, 

Ves: 

-'--
No: 
~--f Is Ifte Sampled Area 
",X"""'"_-I within a Wetland? Yes, No: X 

Remarks: HiIIslope above the wetland seep area. Approximately 4 feet above the wetland sample point. Photos of site: 1075 - soil and 1076 - east. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
.' . <. ..... 

Tree Stratum (Plot Size: ) % Cover Species? Status D6mlnance restWOrksh.et: ..... . c.·i.· . .... 

1. Number of Dominant Species That 
Are 08L, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (8) 

G •. = Total Cover Percent of Dominant Species That 

Saollnq/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Artemisia tridentata 40 Y UPL "'1·· . .. ." . i: revalenc. Index WorKsl1 •• tr. • •• . 
2. Total % Cover of: Multiplvbv: 

3. OBl species: x 1::;; 0 

4. FACW species: 45 x2 ::;; 90 

40 >. ::;; Total Cover FAC species: x3::;; 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 10 x4= 40 

1. Juncus arcticus 45 Y FACW UPL species: 40 x5::;; 200 

2. Achillea millelolium 10 N FACU Column Totals: 95 (A) 330 (B) 

3. Medicaqo sativa TR N UPL Prevalence Index:::: BfA ::;; 3.47 

4. HydrejplWUe Vegeta!i6nlnrllcato,s:·· •...•.. . ........... 
5. Dominance Test >50% 

6. Prevalence Index is ::;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

. . 
55 ::;; Total Cover Problematic Hydrophytlc Vegetation' (Explain) 

Woody Vine Stratum (Plot Size, ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 •. · •.• IlfyclroPhytlc •.....•••••••••......••••. 
'.' ..... ....... 

% Bare Ground in Herb Stratum 45 % Cover of Biotic Crust 
Vegela!ion Pr."enl? ,··V 
.' " .•••. .•.•. es: 

•••••• 
No: X ...•.• 

Remarks: Upland plant community. 



SOILS Sampling Point· W29B 

. ProfileJ)"sCriIlIiQl1riD~'Gri6QtQ th.~~~i~nee~ed tQdQcumentth:indiccitQrQj'cdnfii.hth~ab'''hc. OH~dl~ilt~rs.\·· ..i·· c" ..... , ..... 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Lod~ Texture Remarks 

0-18 10YR 412 100 - - - - clay -

tTvne: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

Hydric SoUlndicalc;>rs;(APpllcable to~iILRR~unl~.~JlllenNi~" noted:" ··.t ..............,. ···.·llnQicatClrsfQrf'robl~~.;i,,~YdrICSOif~'i .; ...•... ;. 

- Histosol (A1) -- Sandy Redox (S5) 

- Histic Epipedon (A2) -- Stripped Matrix (S6) 

- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

- 1 cm Muck (A9)(LRR D) -- Redox Dark Surface (F6) 

- Depleted Below Dark Surface (A11) -- Depleted Dark Surfilce (F7) 

_ Thick Dark Surface (A 12) -- Redox Depressions (Fa) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandy Gleyed Matrix (S4) 

Rest,iclly.L.ver (i{Ptesentl; ••.. ........................... / ......... . .................. 
Type: 

Depth (inches): 

Remarks: No redox present. White calcium carbonate nodules present below 10 inches. 

HYDROLOGY 
Weiland Hdrolo Indicators, 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Salt Crust (B11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present. unless disturbed or 
problematic. 

17 > \ < .••..••.•.•.•.•...•..••..•••.•••..••.•.•••.••. "i(F; 
! ..••••••• <i). 
!.... ....1" .. ..... ~. 
Hydnc$QIL.re§e~t'r. . Yes.~> 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonrlvorlne) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial ImageI)' (C9) 

Shallow Aquitard (D3) Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Thin Muck Surfilce (C7) 

Other Ex lain in Remarks 

Yes: No ...x.. Depth (inches): 

Yes: No ...x.. Depth (inches): 

Yes: No X De th inches: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 01)' and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: May 24, 2012 

Aoplicant/Owner: U.S. Bureau of Land Manaaement State: Utah SampllrlQPQlnt; W3D 

Investlgator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 18 39S,5W 

Landform (hili slope, terrace, etc.): drainaoe floor Local relief (concave, convex, none): none Slope (%): 1 

SubreQion (LRR): D EastlnQ: 370127 Northing: 4142333 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or H droloCl\J: naturallv disturbed? fit needed exnlain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, important features, etc. 

Hydrophyl1c VegetatlOhPresent? Yea: 

Hydric Soli Pteseht? Yes: 

Wetland H drolQ Present? Yes: 

L-. Nb: 

L-. No: 
X No: 

~~~~' Is the Sampled Area ____ + within a Wetland? Yes::K 

Remarks: Within Ordinary High Water Mark of Kanab Creek. Approximately 3 feet west of the low-flow channel and 3 inches higher In elevation. Photos 
of site: 1084 - soil and 1085 - north. 

VEGETATION - Use scientific names of plants .. .. . .. .. ... .... . . 

• 

Absolute Dominant Indicator .. 

Tree Stratum (Plot Size: ) % Cover Species? Status DOrftln~nCe reS! Worksheet, •.. .. ... . .. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

Q = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 66.7 (NB) 

1. ·······de)··h , ...• Prevale~e.lnd "Works .et: •... 

2. Total % Cover of: Multij)iyby: 

3. OBL species: x1= 0 

4. FACW species: 6 x2= 12 

0 •• = Total Cover F AC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) F ACU species: 1 x4= 4 

1. Medicaao sativa 7 Y UPL UPL species: 7 x5= 35 

2. Carex praegracills 3 Y FACW Column Totals: 14 (A) 51 (B) 

3. Juncus arcticus 3 Y FACW Prevalence Index = B/A := 3.64 

4. Bromus inermis 1 N FACU Hvdt6Ph'ilic Vegelali<>I1lndlcators; 
. .. ... 

5. X Dominance Test >50% 

6. Prevalence Index Is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

14.' := Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: • 0', HydrQphYtic ••••• ..••••• ....f ..... 
% Bare Ground in Herb Stratum 86 % Cover of Biotic Crust ~e9.I.tion pre"ent? Yes, X •• No> ...... ..<:' 
Remarks: 



SOILS SampJing Point: W30 

Profil~ DQ~~ripjiQ": (De.crlb~ jOlh~ depth n.~<fediQ d""umenUl1e I';d;~';t~rht c6~tiitn tll~ ab~e ,,~e~' Indl~~t6r".) ..•.•.••.••••.•••... ' ..•.• • .: •.••..•.••••••.• "Y:;' 
D~pth Matrix Redox Features 

(Inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 - 100 - - - - sand/oravel -

1Tvne: C=Concentration D=Denletion RM-Reduced Matrix CS+Covered OLCoatedSand Grains. 2Location: PL=Pore Linlno_ M;::;Matrix. ...... ... ..... .......... ...... <,. 
Hvdrlc Soil Indicator.: (!\pplicable.la alllRR$ unle •• otherwise noled.\ 

.; .... ·····'1·· .... . .. : ............................. '.' .j ...••.• c.· •• .... • •• ··llndJca!o.rsJorprol!l.ma!lc HYdri.soil.', .•••••••••. 

_ Histosol (AI) -- Sandy Redox (SS) 

_ His!ic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (Fl) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (AI2) -- Redox Depressions (F8) 

_ Sandy Mucky Minerai (SI) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

ke.trlcllveLayer (II pr ••• nth .•.. ; ............. . . . ....... . .••...•..•... " ........ .< .. 
Type: 

Depth (inches): 

Remarks: No soil development. Within active floodplain of Kanab Creek. 

HYDROLOGY 
Wetland H drolo Indicators: 

Prima Indicators an one indicator Is sufficlent 

Surface water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (B2) (Nonrlv.rine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations, 

Surface water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No .lL 
No .lL 
No X 

-- I cm Muck (A9) (LRR C) 

-- 2 cm Muck (AID) (LRR B) 

-- Reduced Vertic (FI8) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I .•• i •• · .•.•• ·· ••.••••• ;: ••.•• i .... ··.·.· ....... .................................... · .... ··.···"I:;. 
;" . .'. ..:. 

H)I!I"G!lQilPre~eQ!?ye~:l( •••• 

Seconda Indicators 2 or more re ulred 

Water Marks (Bl) (Riverine) 

Sediment Deposit. (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (CQ) 

Shallow Aquitard (03) 

WellandH)I!Irology 
Present1 

Describe Rerorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: Dry and friable. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 4, 2012 

Applicant/Owner: U.S. Bureau of Land Manaaement Slate: Ulah • 8ambliliOPolnl: WiiJ1A 

Investigator(s): Jeff Boice, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): blocked drainage Local relief (concave, convex, none): concave Slope (%): >1 

Subregion (LRR): 0 Easting: 369671 Northing: 4143268 Datum: NAD83 

Soil Map Unit Name: No soli survev Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloov: naturall disturbed? Ilf needed explain an answers in Remarks.) 

sampling point locations, transects, important features, etc. 

HydrophytlcVegetalion F'resenIT Yes: ~ N<Y: I" the Sampled Are. 

Hydtle Soil Presenl? VM: ~ No: within II Wetland? Yes: X N6~ 

Wetland H drolo Pro.ont? Yes: X No; 

Remarks: Man~made livestock pond that blocks an upland drainage swale and captures upland runoff from hillslope to west. Has historically held water 
and appears to be transltloning to drier conditions. Photos of site: 1119 - soil, 1120 - south, 1121 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
..... . 

Tree Stratum (Plot Size: ) % Cover Species? Status OomlnanceT •• ! Worksh."tr ; '.' 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

0 . . :::: Total Cover Percent of Dominant Species That 

• 

Sapling/Shrub Stratum (Plot Size: l 
Are OBL, FACW, or FAC; 100 (AlB) 

1. Preva[en~e Index Worksheell 
.... ... ....... 

2. Total % Cover of: Multiply by; 

3. OBl species: x 1= 0 

4. FACW species: x2= 0 

il •• ;. = Total Cover FAC species: 33 x3= 99 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 7 x4= 28 

1. Hordeum jubatum 20 Y FAC UPL species: 10 x5= 50 

2. Xanthium strumarlum 13 Y FAC Column Totals: 50 (A) 177 (B) 

3. Medicago sativa 5 N UPL Prevalence Index = BIA :::: 3,54 

4. Lactuca serriola 5 N FACU Hvdtor>hvtic V.i1elatiQ~ Indicators; ...•......• ' .. . 

5. Convolvulus arvensis 5 N UPL X Dominance Test >50% 

6. Chenopodium sp. 2 N - Prevalence Index is <3.01 

7. Bromus inermis 2 N FACU Morphological Adaptatlons1 (Provide supporting 

8. Agropyron crista tum TR N UPL 
data In Remarks or on a separate sheet) 

. 
52 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Q ..••••• Hy(lropltytlc 
..... . .... 

% Bare Ground in Herb Stratum 48 % Cover of Biotic Crust Vegetalion Pr ... "nt? y' X . . •.. . . .... ;. _ es, .' . No. ... '. 

Remarks: Wetland plant community. 



SOILS Sampling Poinl' W31A 

Profile Description: IDescribelo Ilia d.1thn~.de<l todQc~~enh~~i~(jicirt;PJ~li~t1tir," the~b~.nc. of.itldl<l.tors.1Z .. •· •• •·· •.••.• ····.···.·.} ••••• ··C.·; 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Texture Remarks 

O-S 2.SY 6/2 90 2.SY S/2 10 C M clav crumblv, anaular 

S - 18 2.SY 5/6 80 10YR 5/2 20 C M clav crumblv, anoular 

1Tvoe: C;::::Concentration D:;::Deoletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Llninn M;::::Matrix. 

HYd'f~Soillndic~tQro;:. (Appl!cabletoaIILRSs ·VI)I.'."I~ .. i.r.ti;'~~OI.d.). ....... •..•...... "'I-'ndfcalor~ f<1rprQbi~~~!i~~~dii" SQils',' '.' •• ' .••.•..•.• 

r---- Histosol (A1) ___ Sandy Redox (SS) __ 1 cm Muck (A9) (LRR C) 

r-- Histic Epipedon (A2) 

r---- Black Histic (A3) 

r-- Hydrogen Sulfide (A4) 

r---- Stratified Layers (AS) (LRR C) 

r-- 1 cm Muck (A9) (LRR D) 

--
--
--

X 

--

Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

Depleted Matrix (F3) -- Other (Explain in Remarks) 

Redox Dark Surface (F6) 

r---- Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) 

r---- Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

Redox Depressions (F8) 

Vernal Pools (F9) 
31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

... ......... '.. ...... ........ ..... . ......(T .......... .... .ii 
Tvpe:rr 

f---'D"e""'Dttlh-, (j-iln-ch-e-S-)::-------------------------+ HYctfiQSqiIPre$.nl't ••.• • ••• Yes:)(' .•. NO'·· ••....... ' ... 
Remarks: -

HYDROLOGY 
W.tland H ctr"lo Indicators; 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Non,iverine) 

Dlift Deposits (B3) (Nonriverine) 

X Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observallons' 

Surface Water Present? 

Water Table Present? 

Saturation Present? incL ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ..L Depth (inches): 

No ..L Depth (inches): 

No X De th inches: 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Rlve,lne) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 

F AC-Neutral Test D5 

Wetland HYdrol9aY 
Pr~St;mt?: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Prolect/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 4,2012 

Aoolicant/Owner: U.S. Bureau of Land Management State: Utah SamollnaPolnt, W31 E! 

Investigator(s): Jeff Boice, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): terrace Local relief.(c;:oncave, convex, none): none Siooe (%): >1 

Subregion (LRR): 0 Easting:369673 Northing: 4143276 Datum: NAD83 

Soli Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvolcal for this time of year? Yes: X No: (If no, exolaln In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Vegetation: Soil: or Hydroloav: naturally disturbed? (If needed explain any answers in Remarks. \ 

ortant features, etc. 

Hydrophytlc vegetatlonpreselil? Yes~ ~ No:' X I" the Sampled Area 
Hydric Soli present? Yes: No: X within a Wetland? Yes: No: X 

Present? Yes: No: X 
Remarks: On the terrace above the man-made pond. Approximately 2 feet higher In elevation than the wetland sample point. Photos of site: 1122 - soil, 
1123· south, 1124· east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
.'. 

••• 
.' .' 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance Test Worksheet: .......... 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

0 :;: Total Cover Percent of Dominant Species That 

.. 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. 
. .. '. .... '..' ><. . .•. 
Prevalencelndel< WorKsheetL ..•.• . ..• 

2. Total % Cover of: Multiply by: 

3. OBl species: x 1::: 0 

4. FACW species: x2= 0 

[) ••. = Total Cover FAC species: 5 x3= 15 

Herb Stratum (Plot Size, 6' x6' ) FACU species: 35 x4= 140 

1. Melilotus officinalis 35 Y FACU UPL species: 15 x5= 75 

2. Aoroovron cristatum 15 Y UPL Colum n Totals: 55 (A) 230 (B) 

3. Poa pratensis 5 N FAC Prevalence Index = BfA ::: 4.18 

4. livdroohvtic V.a.t~tlon IndiclliotS:' ..•.••..•••.• '. . .•. 

5. Dominance Test >50% 

6. Prevalence Index is :;;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

•• '5$ ::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric 5011 and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: q ••••• IiY(ltOPhytlc .•..•...••• ' ......... i .>. 
Vegelation p,e.ent? •• 

% Bare Ground In Herb Stratum 45 % Cover of Biotic Crust .. .... . Yes:- No:X 
• 

Remarks: Upland plant community. 



SOILS Point: W31B 

Matrix Redox Features Depth 
(inches) 

Color moist % Color moist Loc' Texture Remarks 

0-18 10YR 5/2 100 cia fine ranular 

1T e: C=Concentration D=De letion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linin M=Matrix. 

Hdrl6 Solllndicato,., A IicabJa to. all LRRsunle"s"lherwl •• holM_ Indic.i6,;"f6;:·Proi;I~"'aticH ,Ie Soils'!' . 

Histosol (A 1) 

Histic Epipedon (A2) 

Black Hlstlc (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) (LRR C) 

1 cm Muck (A9)(LRR D) 

Depleted Below Dark Surface (A11) 

Thick Dark Surface (A12) 

Sandy Mucky Mineral (S1) 

T e: 

De th inches: 

Remarks: No redox observed. 

HYDROLOGY 
Indlcato,s: 

an one Indicator Is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F1B) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more fe ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Recent Iron Reduction in Plowed Soils (C6) ___ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

Other Ex lain in Remarks F AC-Neutral Test D5 

No -2L Depth (Inches): 

No -2L Depth (Inches): 

No X De th Inches: 
Vel!t 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), If available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProlecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

ApplicanUOwner: U.S. Bureau of Land Management State: Utah SamPlina point: W32A .. ' 

Investigator(s): Jeff Boice, Coliin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hilislope, terrace, etc.l: dralnaae bottom Local relief (concave, convex, none): concave Slope (%1: 1 

Subregion (LRR): D Easting: 369106 Northing: 4142479 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: 

Are Veaetation: Soil: 

Hydrophytlc vegetation Present? 

HydrJcSoll Prasant? 

Wetiand H drolo Present? 

, or Hydrology: 

or H droloav: 

Yes: 

Yes: 
Yes: 

significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

naturallv rlisturbed? (If needed exnlain anv answers In Remarks.) 

ling point locations, transects, im ortant features, etc. 

~, Nor 

~ No; 

X No; 

-",--~. Is the SamPled A'ea 
_-"-_I within a Wetland? Yes: X No:. 

Remarks: Adjacent to drainage bottom, no defined channel. Photos of site: 1130 - soil, 1131 - north, 1132 - west. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance Test Worksheet: '. 

•• 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 3 (A) 2. 

3. Total Number of Dominant Species 
Across Ali Strata: 3 (9) 4. 

.Q ::;: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: I 
Are OBL, FACW, or FAC: 100 (N9) 

1. I Pr.val~n.e Index Worksheet: 
> ......... 

2. Total % Cover of: Multiplyj>y: 

3, OBL species: 50 x1= 50 

4. FACW species: 20 x2 ::: 40 

O· -- :::: Total Cover F AC species: x3:::: 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4:::: 0 

1. Trlalochin maritima 35 Y OBL UPL species: x5= 0 

2. Eleocharis palustris 15 Y OBL Column Totals: 70 (A) 90 (B) 

3. Juncu5 arcb'cus 15 Y FACW Prevalence Index:::: BfA;:::: 1.29 

4. Carex praegracills 5 N FACW HVClrophvtlc lIegelall¢n lnc!lcators: ' ••• . .... 
5. X Dominance Test >50% 

6. X Prevalence Index is :::3.01 

7. Morphological Adaptations1 (Provide supporting 

a. 
data in Remarks or on a separate sheet) 

ZO° •.•• ::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: I 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: O· 
.. 

. Hy~top"yli" .•..••• 
••• 

. . 

• •• % Bare Ground in Herb Stratum 30 % Cover of Biotic Crust 
Vegelation .presel1t? 

Ves:X ... No: 
•••••••••••••• 

........ 
Remarks: Wetland plant community. 



SOILS Point: W32A 

P,pfile [)e$cc,ipliol1; (Descrill. to the depth needed to dQ""fli.;'ith~ iridlc~t"r()r~()nfi""tHQ ~A~jlilceoiindi.llt()r$:)· .. .• · .... ··· .. i·.· .. · .. ·•·· .. · .. · ... ·· ..... •·.··.·.· 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-6 Glev 1 2.5/N 100 - - - - clav -
6 -18 10YR 5/1 80 10YR 5/6 20 C M clay -

1Tvne: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina, M=Matrix. 

HvdriGSoil Indicatprs:(ApPJicabJe'o 3JI LRRSu"l"s~ot/tQrwi~~no;~d,H .••...•..•.•• ··llndl"alorsfOfP.obl~m~ti. Hvdric !lOll"'; ••.• • i .•• 

_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

~ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark surface (F6) 

_ Depleted Below Dark Surface (A 11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandy Gleved Matrix (S4) 

Restrictive Layer (if ,,'esent): •.••••• .' ..............•..... .. ..... · .... · .. ·.· ... ···.·.· .. ·.·r 
Type: 

Depth (inches): 

Remarks: Alkali powder on surface 

HYDROLOGY 
Indlcalors: 

an one indicator is sufficient 

Surface Water (A 1) Salt Crust (B11) 

High Water Table (A2) Biotic Crust (B12) 

X Saturation (A3) Aquatic Invertebrates (B13) 

Water Marks (B1) (Nonriverine) X Hydrogen Sulfide Odor (C1) 

Sediment Deposits (62) (Nonriverlne) Oxidized Rhizospheres along Living Roots 

Drift Deposits (83) (Nonriverine) Presence of Reduced Iron (C4) 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

••••• ••••••••••••••••••••••••••••••••••• 

. ..... 
.···.it· ••• •· •..•...••.•..•..••..••. /; 

Ye$: X .;NQ:r{ HydrJ" SQilPrM"Il!~ 
••••••••••• 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Rtverlne) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

____ Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aqultard (D3) Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) 

Water-Stained Leaves 89 

Field Observations' 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

No ..lL Depth (inches): 

..lL No Depth (Inches): 

X No 

14 Wetland Hyd,ology 

10 
Present? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), if available: 

Remarks: Flowing water on the surface approximately 12 inches to the west, no channel Indicators present. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSlte: Alton Coal Tract Citv/Countv: Alton / Kane SamDlina Date: June 5 2012 

AnnlicanVOwner: U.S. Bureau of Land Manaaement State: Utah . nolinoi .c.· Sarnlln PO nt: W32B" ... 
Investioator(s): Jeff Boice, Collin Covinnton Section, TownshlD, Ranoe: 13, 39S, 6W 

Landform (hills lODe, terrace, etc.): hlllsloDe Local relief (concave, convex, none): none Siooe (%l: 10 

Subreolon (LRR): D Eastino:369113 Northino: 4142480 Datum: NAD83 

Soil Mao Unit Name: No soil survey is available NWI classiftcatlon: Not Available 

Are climatic / hvdrolonic conditions on the site tvnlcal for this time of vear? Yes: X No: IIf no, eXDlain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or Hvdrolonv: naturallv disturbed? fIf needed exnlain any answers in Remarks,) 

ortant features, etc, 

HydrophytfO VegetatloiiPresent? 

HydriO Soli Present?' 

Yes: -:l'--';';'~' Is the Sall1pl.aA'eli 
No: within Ii vvetJand7 Yes: Yes: No: X 

Pre enl1 Yes' No: X 

Remarks: Hliisiope adjacent to drainage bottom. Approximately 3 feet above the wetland sample point. Photos of site: 1133 - soil, 1134 - west, 1135-
south. 

VEGETATION Use scientific names of plants -
Absolute Dominant Indicator I ... ' .•..•..• .> ...•••.••.••..•••..••...• 

Tree Stratum (Plot Size: ) % Cover Species? Status DOminance Test Worl!she.el: .•• '. '" •. 

1. Number of Dominant Species That 

2. 
Are OSL, FACW, or FAC: 0 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

o. . ..... ". ~ Total Cover Percent of Dominant Species That 

Saolino/Shrub Stratum (Plot Size: 6' x 6' ) 
Are OBL. FACW, or FAC: 0 (AlB) 

1. Artemisia trldentata 10 Y UPL 
....... ... . .... . .. 

I'r¢valQnoQ Index Wor)(snllllll··.' / ............... 
2. Total % Cover of: MultiDlv by: 

3. OBl species: x1~ 0 

4. FACW species: x2 ~ 0 

10- •.• :;::: Total Cover FAC species: x3 :;::: 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 65 x4 ~ 260 

1. Melilotus officlnalls 45 Y FACU UPl species: 20 x5 ~ 100 

2. Bromus inermis 15 Y FACU Column Totals: 85 (A) 360 (B) 

3. ThinoDvrum intermedlum 10 N UPL Prevalence Index:;::: BfA :;::: 4.24 

4. Achillea millefolium 5 N FACU HVdt6l1hvtlc Ye"el.tlooIndicatots,> •.•• 
.. 

•• 

5. Dominance Test >50% 

6. Prevalence Index is .5:3.01 

7. Morphological Adaptations 1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

...... ; .... 
75 .. --- . :;::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

.. ..... ........ ' . 
Total Cover: 0 Hydtophytl" ... 

% Bare Ground In Herb Stratum 25 % Cover of Biotic Crust 
\legefiliion presenf1/ 

Yes, .••...• '.' No:X 
;. ". .............. ' .. 

Remarks: Upland plant community. 

. 



SOILS 

Depth 
(Inches) 

Histosol (A 1) 

Matrix 

Histic Epipedon (A2) 

Black Histic (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) (LRR C) 

1 cm Muck (AS) (LRR D) 

Depleted Below Dark Surface (A 11) 

Thick Dark Surface (A12) 

Sandy Mucky Mineral (S1) 

Remarks: No redox observed. 

HYDROLOGY 
Wetland Hdtolo Indlcalors, 

an one indicator'is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracl<s (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

FJ.ldObservations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Redox Features 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucl<y Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vernal Pools (FS) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -X.... 
No -X.... Depth (Inches), 

No X 

1 cm Muck (AS) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F1B) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Yes: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), If available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract City/County; Alton / Kane Samelina Date: June 5, 2012 

Applicant/Owner: U.S. Bureau of Land ManaQement state: Utah samplingPDin!: . W3SA •.• 

Investiaator(s): Jeff Boice, Collin Covlnaton Section, Township, Range: 13, 39S, 6W 

landform (hillslope, terrace, etc.): drainaae floor Local relief (concave, convex, none): none Slope (%1: 2 

Subrealon (lRR): 0 Eastlng: 369012 Northing: 4142559 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? lit needed exelain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin 

Hydrophy\IG VegetatIon Present? Yes, _x_·_._ 
Hydric SoU Present? Yes: .Jl..-

No: 

No: 
-~'-Ils the Sampled Area C-.._....,. Within a Wetland? Ves,X 

Wetland H drolo present?· Yes: X No: 

Remarks: Adjacent to intermittent stream channel above the ordinary high water mark on the terrace. Photos of site:' 1136 ~ soli, 1137 - southeast, 1138 -
southwest 

VEGETATIO T f I N - Use sCientl IC names 0 ' plants 

Absolute Dominant Indicator 
.... , 

Tree Stratum (Plot Size: ) % Cover Species? Status O\>rnlnance rest Worksh •• t:: ...•. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

Q .... = Total Cover Percent of Dominant Species That 

Saolina/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 66.7 (AlB) 

1. Salix exigua 5 Y FACW ,. ... . ·hel .... . .. 
Prevalence.lndeXWorksh el: .... . ... 

2. Chrvsothamnus nauseosus 2 Y UPl Total % Cover of: Multiplv by: 

3. Artemisia tridentata TR N UPl OBL species: 2 x1= 2 

4. FACW species: 85 x2= 170 

7 • •.. •• = Total Cover FAC species: 18 x3= 54 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4 = 0 

1. Juncus arcticus 80 Y FACW UPL species: 2 x5 = 10 

2. Hordeum jubatum 13 N FAC Column Totals: 107 (A) 236 (B) 

3. Poa .oalustris 5 N FAC Prevalence Index = B/A = 2.21 

4. Eleocharis palustris 2 N OBl HydrophYlic Vegetation Indicalor.: 
..... 

5. X Dominance Test >50% 

6. X Prevalence Index is s:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.100 = Total Cover Problematic Hydrophytic Vegetatlon' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o .• , .•. .. . ....... 

Hydrophy\lc 
... ... ~ ~ . ... 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 
Vegetalion Presenl,! y X ....•••• es:, No, . .... .• 

Remarks: Wetland plant community. 



SOILS Sampling Point· W33A 

Depth Matrix Redox Features 
(inches) 

Color Imoist\ % Color I moist\ % Tvne' Loc' Texture Remarks 

0-6 10YR 5/2 90 10YR 5/6 10 C M clav -
6 - 18 10YR 4/1 80 10YR 5/6 20 C M, PL clav -

. 

1Tvne: C:::Concentration D-Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininn_ M=Matrix. 

f-- Histosol (A 1) 

f-- Histlc Epipedon (A2) 

f-- Black Histic (A3) 

L- Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sand" Gle"ed Matrix IS4' 

--

--

--
--
_X_ 

--
--
--
--

Sandy Redox (S5) 

S~ipped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

i--!!Re!'3~!!!vtr",.!J:i:~~iV![!!ec'!'L:l!:a:!!!=IJril!Iiif.!!·n ~.re!l!!;;:!!!n!!!rll"L' __ ··· .~.~.7 ... __ .~ __ .• ~ ____ ... ____ ........ ____ > ____ .• __ ... ____ ,,~ _____ -:.-,;-:.-....-:.-. "-:.-'-:.-' ·--·41······· •. 'j 'I»t .. ' ........•.. " .•.•.•..•...•.•••••.••.•. 
Denth linches': Hydri<;§QiJpYesenlT ••.•..... Yes.: ~" . .. ·•·· •• ·.·Nmr:< .... 

Remarks: Black streaking present below 6 inches. 

HYDROLOGY 
weiland H dtolo Indicators: 

Prima Indicators an one indicator is sufficient Seconda Indicators 2 or more re uired 

Surface Water (A 1) Salt Crust (B11) 

High Water Table (A2) Biotic Crust (B12) 

Saturatlon (A3) Aquatic Invertebrates (B13) 

Water Marks (B1) (Nomiverlne) X Hydrogen Sulfide Odor(C1) 

Sediment Deposits (82) (Nonrlverlne) Oxidized Rhizospheres along Living Roots 

Drift Deposits (B3) (Nomiverlne) Presence of Reduced Iron (C4) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) __ _ 

Inundation Visible on Aerial Imagery (B7) thin Muck Surface (C7) 

Water-Stained Leaves 89 

Field Observations I 

Surface Water Present? 

Water Table Present? 

Yes: No -'L Depth (inches): 

Yes: No -'L Depth (inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), if available: 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Remarks: Moist, not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton / Kane Samolina Date: June 5, 2012 

AppllcanUOwner: U.S. Bureau of Land Management State: Utah • Samplingpolnt:WS3B 

Investiaator(s): Jeff Boice, Collin Covinaton Section, Township, Ranae: 13, 39S, 6W 

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 30 

Subreaion (LRR): 0 Eastine: 369007 Northing: 4142556 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are cllmallc / hvdroloelc conditions on the site typical for this time 01 year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed exolaln any answers In Remarks.) 

ortant features, etc. 

Hydfophytlc Vegetatidn Present? Yes: ~ No: X. Is the Sampled Area 
Hydric Soil. Ptesent? Yas: Nt" X within a Wetland? Yes: No: X 

Ptesent? Yes: No; X 

Remarks: Located on the hlllsiope approximately 2 feet above the wetland sample point. Opposite bank has evidence of slumping and seepage. Photos 
of site: 1139 - soil and 1140 - east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator I' .. . .... ..•.•. 
, . 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance. Test Wl)rksheel: ." 
.... 

.. ' 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 0 (A) 

3. . Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

D .. •.•... ::::: Total Cover Percent of Dominant Species That 

Saolina/Shrub Stratum (Plot Size: 6' x 6' ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. Artemisia tridentata 35 Y UPL 
. ... ... ..' .............. preValence. Index Work:$heet: " ..... 

2. Chrvsotham nus nauseosus 5 N UPL Total % Cover of: Multiolv by: 

3. Salix exigua 5 N FACW OBL species: x1= 0 

4. Rosa woodsii 2 N FACU FACW species: 10 x2= 20 

41 ' ..• = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' 1 FACU species: 69 x4= 276 

1. Bromus inermls 60 Y FACU UPL species: 40 x5= 200 

2. Achillea millefolium 5 N FACU Column Totals: 119 (A) 496 (B) 

3. Juncus arcticu5 5 N FACW Prevalence Index = BfA = 4.17 

4. Melilotus officinalis 2 N FACU HvdiQPhYilc Vegetation Indlealo.,,!·· .... . .'. 
5. Dominance Test >50% 

6. Prevalence Index is s:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

72 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Q 
..... 

HY!lrophylld 
... . ........... 

% Bare Ground in Herb Stratum 28 % Cover of Biotic Crust Vegel"IIM Pr"sohl? 
'. .... .... 'I'"s: No:X •. -'--' .•. 

Remarks: Upland plant community. 



SOILS Sampling Point: W33B 

Prolile DO$criolion; IDescribe to tit. d~OIIt no"dJd 14 d()!lJj"'~"t tbJ l~di"8.t~''';~''nfi,,,, the 8.b$'",cet>fi~ai~~IQ,s'.l·· .•..••••..•..••••••.• y;)].' 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 5/2 

% 

100 

Redox Features 

Color (moist) Texture Remarks 

clay granular 

1Tvoe: C::::Concentration D::::Deoletlon RM::::::Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

tii,d'jc.SoO Indjc'lors:(A"olicablet~111 L~~~~t1lQ$l! otf1~~i~.""t.d.li>·T·i •..•.•.••..••••...•.. r IndlcatO;."f()'~r"~I~lnali~ Hvdrl<;$ol!~~~ •••.••. • • ••• ·.·.i. 
_ Histosol (A1) 

_ Histic Epipeoon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix IS41 

Remarks: No redox observed. 

HYDROLOGY 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonnvorlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water~Stained Leaves 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? Inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Malrix (F2) 

Depleted Matrix (F3) 

Reoox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ..L Depth (inches): 

No ..L Depth (inches): 

No X 

1 cm Muck (A9) (LRR C) 

2 em Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndlcators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Proiect/Slte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

Applicant/Owner: U.S. Bureau of Land Manaaement State: Utah Samolina point: W3"A·L 
Investigator(s}: Jeff Boice, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hillslooe, terrace, etc.): drainaae floor Local relief (concave, convex, none): none Slooe(%): 2 

Subregion (LRR): D Easting: 369217 Northina: 4142612 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydroloalc conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdrolonv: naturallv disturbed? (If needed exnlain an answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin 

Hydrbphytlb Vegetation Present? Ye.; ~ No: 

Hydric SoilPre.el1!? Ve.: ~ No: Yes: X 

Wotlamj H drolo Pres~nt Yes: X No; 

Remarks: Wetland area adjacent to intermittent stream channel. Photos of site: 1141 - soil, 1142 - south, 1143 - west. 

VE GETATIO N - Use scientific names of plants 

Absolute Dominant Indicator 
...... . .. ' '. . ... ' . 

.. ... 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance test Worksheet: ............ .. 

1. Number of Dominant Species That 

2. 
Are OSL, FACW, or FAC: 3 (A) 

3. Total Num ber of Dominant Species 

4. 
Across All Strata: 3 (B) 

oi '.' ... = Total Cover Percent of Dominant Species That 

Saplina/Shrub Stratum (Plot Size: ) 
Are OSL, FACW, or FAC: 100 (NB) 

1. 
.' '.> .... .. .............. ~. •• 
prev~le"oQ Index Worksheet: '. •...• . .••. . . - - .. . 

2. Total % Cover of: Multiply by: 

3. OBL species: 2 x1= 2 

4. FACW species: 50 x2 = 100 

O· •.•• = Total Cover FAC species: 45 x3= 135 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1. Hordeum iubatum 40 Y FAC UPL species: x5= 0 

2. Juncus arcticus 30 Y FACW Column Totals: 97 (A) 237 (B) 

3. Carex oraeoracilis 20 Y FACW Prevalence Index = BfA = 2.44 

4. Carex sp. 5 N - flvclroohVU" Vecietation.lndicators: • • .....•.• 
. ......... 

5. Poa. P!atensis 5 N FAC X Dominance Test >50% 

6. Eleocharis palustris 2 N OBL X Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

10~·· ....•..•. = Total Cover Problematic Hydrophytlc Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and vvetland hydrology must 

2. 
be present, unless disturbed or problematic. 

, 
••• 

Hydrophyti~ .•.••...•• 
. ................ . ........... 

Total Cover: . 0, 
veigelalionPresen!?' ••••••• • 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust . . .. ..... ..... Y"s, X ..... III"; .•. 
Remarks: Wetland plant community. 



SOILS Sampling Point" W34A 

I'roiilQ PescriPtion;(Oe •• rlbe!o th~d~~thn~~d.dtd <lQ<;Y;"~ntlli~ !ridioal'<!I''<!tC()l1firlbt~. abse""e'" j"dio~t(lrs.' •.• .' ··.···;···.·.·y·.·····.;S/'i·i.'. 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color Imoist) % Type' Loe' Texture Remarks 

0-9 10YR 412 98 10YR 516 2 C M clay denselv rooted 

9-18 10YR 411 90 10YR 516 10 C M clav calcium carbonate nodules 

lTvoe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linino. M=Matrix. 
f!Vd, '. . . .•..•..•.... •. '.' ..••....•.•..••. -'. ....... ' ..................... " ....•...••••• : rr····: .. ·i ··.·•·. i >·. ' •. ·c .. ······,.. ... 
f! ,ioS<1.i!lndicaIQrs;IAnolicableiIQ aIlL.R.R. unlessotherwls.e noleifl' . . •••• '/i' Indicator. forProblematioHvdriQS!!j(s~l 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) -- Other (Explain in Remarks) 

r-- 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

r-- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present. unless disturbed or 

Sandy Gleved Matrix (S4) 
problematic. 

R.estrjci;V"La~t(ifptes.nt):·.··...; ." •.••.••..•.•.•••.• .• f ••.••........•.•• • ..• ·· ••• ··.··..·i .............. L.I ... ·· ' .. J~.:lLii· •• •• , .••............. ...• i .' iii, 
Type: I> .,,~rr.L.:...E ••..... ••..•••.••.••..• 

.Hyc!"" ill y.s, X < .. N.O! •.•• 
Depth (inches): 

Remarks: -

HYDROLOGY 
Weiland H drolo IndicatorS: . 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves B9 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust(B11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ..lL Depth (inches): 

No ..lL Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry. It Is assumed that early season water levels are sufficient to support wetland conditions. 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (Ca) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

FAC-Neutral Test D5 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

Applicant/Owner: U.S. Bureau of Land Manaaement State: Utah S~n1plln~.p¢int: WMa .. 
Investigator(s): Jeff Boice, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hillslooe, terrace, etc.): hillslooe Local relief (concave, convex, none): none Siooe (%): 15 

Subregion (LRR): D Easting: 369222 

Soil Map Unit Name: No soil survey is available 

Are climatic / hydrologic conditions on the site tvoical for this time of vear? Yes: X 

Are Vegetation: , Soli: 

Are Veaetation: Soli: 

ffYdroplfyUe Vegetation present? 
Hyddc Soil Prasent? 

Wetl~nd H drolo Present? 

, or Hydrology: 

or Hvdrolonv: 

Yes: 

Yes; 

significantly disturbed? 

naturail disturbed? 

~ 
No: X 
No; X 

Northing: 4142607 Datum: NAD83 

NWI classification: Not Available 

No: (If no exolain in Remarks.) 

Are "Normal Circumstances" present? Yes: X No: 

Of needed exnlain an answers in Remarks.) 

Nb:X 

Remarks: Located on a hillslope adjacent to wetland, approximately 18 inches higher than the wetland sample point. Photos of site: 1144 - soil, 1145-
north, 1146 - east. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator···· ..•.. .< • ." '. .• 
Tree Stratum (Plot Size: % Cover Species? Status DonllnMCe r •• tWQrksha.tr., ••..•. " 

1-'1,-. --------------------------------1 Number of Dominant Species That 
Are OBL, FACW, or FAC: 

2. 
o (A) 

f-"3,-. _______________________________ -1 Total Number of Dominant Species 
Across All Strata: 4 (B) 4. 

o. . ". = Total Cover 

Sapling/Shrub Stratum (Plot Size: 6' x 6' ) 

1. Rosa woodsii 7 Y FACU 

2. Artemisia tridentata 3 Y UPL 

3. 

4. 

10 .•.• = Total Cover 

Herb Stratum (Plot Size: 6' x 6' ) 

1. Bromus inermis 35 Y FACU 

2. Melilotus officinalis 15 Y FACU 

3. Achillea millefollum 10 N FACU 

4. Juncus arctlcus 5 N FACW 

5. Thinopyrum intermedium 5 N UPL 

6. Poa pratensis 2 N FAC 

7. 

8. 

72 ••.••. ; = Total Cover 

Woody Vine Stratum (Plot Size: ) 

Percent of Dominant Species That 
Are OBL, FACW, or FAC: 0 (AlB) 

PtQY~I~r1C. IndQx Worksheet: ••••••••••••••••••••••• 
Total % Cover of: Multiply by: 

OBL species: x1= 0 

FACW species: 5 x2 = 10 

FAC species: 2 x3 :;: 6 

FACU species: 67 x4 = 268 

UPL species: 8 x5 = 40 

Column Totals: 82 (A) 324 (B) 

Prevalence Index:;: BfA:;: 3.95 

HvdtoohvtJC Vea~fatloh i"dlcat<lrs: .• • •..•. ' .'. • .. 
Dominance Test >50% 

Prevalence Index is ::;3.01 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain) 

1-'1,-. _______________________________ .,1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

2. . ... ,. 
No:X ... ·· 

Total Cover: Jj' •.. '. HydroPhytic ..•••.•... 

r-,;,-, -B-ar-e-G-ro-u-nd-in-H-e-r-b-S-tr-a-tu-m--2-8---'-'=-"""'%"'C'"o-v-e"'r ";Of~B~i-o~tic-c'-ru-s-t -------1 vegetation prest>"!?'.. Y~.: '. 

Remarks: Upland plant community. 



SOilS Sampling Point: 

lI,eml" Desc:,iolion: lllesc,lbllto the d~Jth"e<iil~dtojJoolJm.hf th~ Indic~t~r6.~6!1fi;h11tte a)J~~!10~'>f indiGatd,,,.j ..........> , \ ... : 
Depth 

(inches) 

0- 1B 

Matrix 

Color (moist) 

10YR 5/2 

% Color (moist) 

100 

Redox Features 

% Tvoe1 Loa' Texture Remarks 

clay granular 

1Tvoe: C=Concentration D=Deoletion RM;:::;Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Unina. M=Matrix. 

W34B 

Hvdrl'lSoillndicalors:(ADDlicableto aIlI.RIt"~ril~~;i~th~rwls~nQled,].·· .... '1Indic~tQr$fQrpr"bi;;irl~ti~HJdri,,$~i[;!r .•• , , 

r-- Hlstosol (A1) 

f-- Hlstic Epipedon (A2) 

r-- Black Histic (A3) 

f-- Hydrogen Sulfide (A4) 

r-- Stratified Layers (AS) (LRR C) 

f-- 1 cm Muck (A9) (LRR D) 

f-- Depleted Below Dark Surface (A 11) 

f-- Thick Dark Surface (A12) 

f-- Sandy Mucky Minerai (S1) 

Sand Gleved Matrix IS4) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F?) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain In Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Re~:~:~iV" Lav$r IlfDresentl: • '.. .•••••••••. .•••..•• ...:/)!·.:lj~ .. ...• ..... ·t..·a 
f--D'""e=Ptth'-' (-iin-C-he-S-)::---------------------------l H,YI!rIOSQltP.r~"en!~ · •. · ...• ·.·.Ye.: ••..•.. .~Q:)(;T 

Remarks: No redox observed. 

HYDROLOGY 
WellandHdrolo Indicators! 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (82) (Nonrlverlne) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery .(87) 

Water-Stained Leaves 89 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) Water Marks (B1) (Riverine) 

Biotic Crust (B12) Sediment Deposits (B2) (Riverine) 

Aquatic Invertebrates (B13) Drift Deposits (83) (Riverine) 

Hydrogen Sulfide Odor (C1) Drainage patterns (B10) 

Oxidized Rhizospheres along living Roots Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) Crayfish Burrows (CB) 

Recent Iron Reduction In Plowed Salls (C6) ____ Saturation Visible on Aerial Imagery (Cg) 

Thin Muck Surface (C7) Shallow Aquitard (D3) 

Other Ex lain in Remarks 

No ..L Depth (Inches): 

No ..L Depth (Inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Powdery dry and friable. Approximately 18 inches above the wetland. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Prolect/Slte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5,2012 

Aoolicant/Owner: U.S. Bureau 01 Land Manaaement State: Utah Samolina polnl: W35/5 . 

Investlgator(s): Jeff Boice, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landlorm(hillslope terrace, etc.): drainaae fioor Local relief(concave, convex, none): none Siooe (%): 1 

Subregion (LRR): 0 Easting:369201 Northing: 4143123 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydroloqic conditions on the site tYOical for this time 01 year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veeetation: Soil: or Hvnroloev: naturaliv disturbed? Ilf needed exnlain an answers in Remarks.) 

sampling point locations, transects, important features, etc. 

Hyorophytlc Vegetatioll Present? 

Hydrlo Soli Present? 

Present? 

Yes: .2L...... No: 
ves: .2L...... No: 
Yes: X No: 

'""--"--Ilslhe Sampled Area 
_ ..... ""'i withh} iI Wetland? Ves:X 

Remarks: Wetland area adjacent to intermittent stream channel. Photos of site: 1147 - soil, 1148 - south, 1149 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
...... .. ..... .... 

• 
... 

Tree Stratum (Plot Size: ) % Cover Species? Status DOminance Te.t WQrkshOetl ..• '. 
" ... > 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

O· .' :::: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: \ 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
'; .....' c· 

Pr~val.e"Q~ Index Worksheel, 
....... .:' 

2. Total % Cover of: Multiply by: 

3. OBL species: 20 x1= 20 

4. FACW species: 65 x2= 130 

tJ· • :::: Total Cover F AC species: x3= 0 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4= 0 

1. Juncus arcticus 65 Y FACW UPL species: x5= 0 

2. TriQlochln maritima 20 Y OBL Column Totals: 85 (A) 150 (B) 

3. Juncus sp. 10 N - Prevalence Index:::: BfA :::: 1.76 

4. Hvdroohvtic Veaetathm Indicator,,; .' •.•• '. . .......... 
5. X Dominance Test >50% 

6. X Prevalence Index is .-;:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

i15' •.•..• :::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

. -' .. 
Total Cover: .0 ;., , Hy"drllphytlil ..•.•• ' ••••• • ' .•. ' ....• •••••••••••• 

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust 
Vegetation Presellt?· 

';,.' '. ' .. ,' ..... V •• ,X .•• ; 1'101' . .•..••. 

Remarks: Wetland plant community. 



SOILS Sampling Point: W35A 

.. Profile DestrIPtlon;,D •• cribe I<tl" .. a~pth .need.d;';doc"",,,!1tt~~i;~ti~iQr';;~';"fii~ th~ ab"eOJ'11 of indi"a!()r$J •• ·, •• ·•• .{ .•..•• •..••.•. .• ...• . .• ••... •• .;'} ••.• 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-5 2.5Y 5/2 80 10YR 5/6 20 C M clay black streakino 

5 -15 Gley 1 2.5/N 90 10YR 5/6 10 C M clay 

15 - 18 10YR 5/1 60 10YR 5/6 40 C M clay 

1TvDe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linino_ M-Matrix. 

HYdric S~II Indicators! (A"Dlicabl~ to ali LRRs J.ll\le"~ Olh~""i~. ';ot~J<I.'·· • •. •..•. .. if. Indicator. fot~;i)6;;''''~ticHY''M$''il$~~'' ••.. 

_ Hislosol (AI) 

_ Histlc Epipedon (A2) 

_ Black Histic (A3) 

~ Hydrogen Sulfide (A4) 

r-- Stratified Layers (A5) (LRR C) 

f-- 1 cm Muck (A9) (LRR D) 

r-- Depleted Below Dark Surface (All) 

f-- Thick Dark Surface (AI2) 

r-- Sandy Mucky Mineral (SI) 

SandyGleYed Matrix (S4) 

x 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (Fl) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (Ala) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I--R",e",~:"-,rpi"'E:~,,,-iY",",. L",a",,·ye "-,r(",iifu:'p"-,,"',,".se,,,,n:u.tt)::,--_·_ •••••.• _ .• _ .. _ ...._ .. _ ....... _ •••..• _ .••.• ___ ..._ •.• ·_·_L_·· .'-'-' ......... >;....'--••.•• '.;.; .•• ""'-'-•••...•• >.;...;... •. _ ..••• _. ···.···.··--j·····llI;i . .>1f; 
Depth (inches): Hydric1l0ilP~e!!ent?;..Yes:K.. .• No:E. 

Remarks: ~ 

HYDROLOGY 
Wetland H dr!>lo Indicators! 

Prima Indicators an one indicator is sufficient 

Surface Water (AI) 

High Water Table (A2) 

X Saturation (A3) 

Water Marks (Bl) (Nonriv.,in.) 

Sediment Deposits (B2) (Non'ive'ine) 

Drift Deposits (B3) (Non,iv.rine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Field Ob ervations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? Incl. ca ilia frin e 

Salt Crust (Bl1) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

X Hydrogen Sulfide Odor (Cl) 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ..L Depth (inches): 

Yes: ..L No 

Yes: X No 

Depth (inches): ---,-1,,-5 ----f 
De th inches: 0 

Seconda Indicators 2 or more re uired 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Rlve,'ne) 

Drift Deposits (B3) (Rlve'ine) 

Drainage patterns (Bl0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aqultard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos. previous inspections). if available: 

Remarks: Alkali powder on the suface. 



WETLAND DETERMINATION DATA FORM" Arid West Region 

Proiect/Site: Alton Coal Tract City/County: Alton / Kane Samplino Date: June 5, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah &ampUngE'oint: W35B •.•.. 

Investioator(s): Jeff Boice, Collin CoYlnoton Section, Townshlo, Ranoe: 13,39S,6W 

Landform (hills lope, terrace, etc,): hliisiope Local relief (concave, convex, none): none Slope (%): 65 

Subreolon (LRR): D Eastino: 369196 Northino: 4143122 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hVdroloolc conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.t 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetatlon: Soil: or Hvdroloov: naturallv disturbed? (If needed explain any answers in Remarks. \ 

SUMMARY OF FINDINGS" Attach site map showin sampling point locations, transects, im ortant features, etc, 

Hyd(ophy(lt; VegetatibnPtesent7 

Hydric Soll!"r;,senl? 

Wetland H drolo 

YeST 

No: 

-c..X_...,. I. thEf Sampled Area 
_x",."_-1lwlthln aW"tland? 

X 

Yes: N6:X 

Remarks: Sample point Is approximately 3 feet above the wetland sample point. Photos of site: 1150 - soil, 1151 - north, 1152 - east. 

VEGETATION U " tT fit se SCI en I IC names o' plan s 

Absolute Dominant Indicator 
.. 

•• 
• ••••• 

." .... 
Tree Stratum (Plot Size: ) % Cover Species? Status Oornmance rest WbrkSheel!·. . ..... ' .. ' 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (B) 

O· ..•. 

•• = Total Cover Percent of Dominant Species That 

SaplinQ/Shrub Stratum (Plot Size: 6'x 6' ) 
Are OBL, FACW, or FAC: 25 (AlB) 

1. Artemisia tridentata 20 Y UPL 
...• ... .'. .. ..... . ...... 
PrevalenCe Ind." Wor~shO.t: ••••••••••••••••••••••• 

2. Rosa woodsii 5 Y FACU Total % Cover of: Muillpiv by: 

3. Chrysothamnus nauseosus TR N UPL OBL species: x1= 0 

4. FACW species: 15 x2= 30 

• 211" .'. = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' \ FACU species: 65 x4= 280 

1. Bromus inermis 80 Y FACU UPL species: 20 x5= 100 

2. Juncus arcticus 15 Y FACW Column Totals: 100 (A) 390 (B) 

3, Cirsium sp. TR N - Prevalence Index = BfA = 3.90 

4. HYdri)phytlc Veget.tion'nciio.j(,ts, ..• . ... '.' ... 
5. Dominance Test >50% 

6. Prevalence Index Is 5:3.01 

7. Morphological Adaptations1 (Provide supporting 

B. 
data in Remarks or on a separate sheet) 

7$ ......• = Total Cover Problematic Hydrophylic Vegetation 1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0" 
.... 

Hydro-phytie· .•.. • ••• 
•• 

% Bare Ground in Herb Stratum 25 % Cover of Biotic Crust 
Vegetation Pre'sent?, 

" "', '.' ....... Yes,< •.... NOiX •• 

Remarks: Upland plant community. 



SOILS Point: W35B 

PrQfil~O~$criptiQri: (Oeseribeto Iheci~Pth ~e~d.dto d~c';ili"111 ih~lncl[~;i"r',,~~,,~firrn t~~ab~"rle~"f i~di~~t!lr$J ••••. ". (i •..••• : \ ••..•.• 

Depth 
(inches) 

0-18 

Matrix 

Coior (moist) 

10YR 5/2 

% 

100 

Redox Features 

Coior (moist) % Type1 Texture Remarks 

clav qranular 

1TvDS: C;::;Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linino. M-Matrix. 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR 0) 

_ Depleted Below Dark Surface (A 11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv.Gleved Matrix (S4) 

Remarks: No redox observed. 

HYDROLOGY 
Weiland H drolo Indicatol'll: 

Sandy Redox (SS) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck(A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

:.llndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

WaterwStained Leaves 89 

Field Observatl.onsl 

Surface water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -'L Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. Approximately 3 feet above the wetland. 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Rtverlne) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaaement State: Utah Sarnplino.PQlnl: W3~A.·.·. 
Investigator(s): Jeff Boice, Collin Covington Section, Township, Range: 13, 39S, 6W 

Landform (hillslooe, terrace, etc.): drainaae floor Local relief (concave, convex, none): none Slooe(%): 1 

Subregion (LRR): D Eastlng: 368884 Northing: 4142823 Datum: NAD83 

Soil Mao Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdrolo"" naturail disturbed? ntneeded explain anvanswers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, im ortant features, etc, 

Hyd,ophytioVegetalibn Preseiit? Yes~ ....&-.- No: I§ theSampiedArea 
Hydrlo SoliPressht1 Ves: . ..L..., No: WJlh1ha Wt!tland? Ye$:X No: 

Wetland H.drolo Present? Ves: X No: 

Remarks: Intermittent stream channel above the ordinary high water mark, approximately 2 feet above and 5 feet east of the channel bottom. Photos of 
site: 1153 - soil, 1154 - northwest, 1155 - northeast. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I . '.. ........ .. .. ..... . ... 

• ••••••••••• 

Tree Stratum (Plot Size: ) % Cover Species? Status Dorninaric"nsl WorKsheet: 
•• • 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

0 ... . ~ Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. PtevalenceJndex W!lr~$h.et: ...••..••• '> ... 
2. Total % Cover of: Multiply by: 

3. . OBL species: x1~ 0 

4. FACW species: 90 x2~ 180 

o .. ..•••.. ~ Total Cover FAC species: 7 x3;:::;: 21 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 2 x4~ 8 

1. Juncus arctlcus gO Y FACW UPL species: x5~ 0 

2. Hordeum iubatum 5 N FAC Column Totals: 99 (A) 209 (B) 

3. Poa pratensis 2 N FAC Prevalence Index;:::;: BfA;:::;: 2.11 

4. Achillea millefolium 1 N FACU HVdto';hVticVeaetatio" roelle.IOrs; .....•.••••..•.•• . ... 
5. Melilotus officinalis 1 N FACU X Dominance Test >50% 

6. Chenooodium sp. 1 N - X Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

1M .' ~ Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydriC soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: tr< .••••• Hydrol>hytlc •.•.•••..••..••..••••.••••....•. 
• ••• 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Veg"tatlon Pr"."nt? YeS: X .•.... No, ........... .... ....... 
Remarks: Wetland plant community. 



SOILS 

Depth 
(inches) 

0-5 

5 -18 

Matrix 

Color (moist) % 

10YR 512 100 

10YR 411 98 

Sampling Point" W36A 

Redox Features 

Color (moist) Texture Remarks 

clay 

10YR 516 2 C M clav 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (M) 

f-- Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

x 

_ Depleted Below Dark Surface (A 11) __ 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix {S4l 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vemal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F1S) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Re~:::ti"e Laver Iii Dr"'''ntl,·· .. •..• ..< .\ ..................................................................... · ............................. ···I· •••.•• ··.~l···.····;j,_~! ...•.......................•. ? ...........•••••.....•....•.•.•...•..•. t ...•.... jJ;If 
1-~'--------------_____ -1I,·;~._ .,," ;.Yea:x .··.·NQ;. 

Denth linches l: IJiyd,!~. •••. .. .... 

Remarks: -

HYDROLOGY 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca lila frin e 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor(C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced [ron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (Cl) 

Depth (Inches): 

No ..L Depth (Inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage paitems (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CS) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Soil was moist. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProlecUSlte: Alton Coal Tract Citv/Countv: Alton I Kane Samplino Date: June 5, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaoement State: Ulah Sarl1lllirtgpolnl:W36B 

Invesljgator(s): Jeff Boice, Collin Covi"ll!on Section, Township, Range: 13,39S,6W 

Landform (hillslope, terrace, elc.): base of hillslope Local relief (concave, convex, none): none Slope (%): 10 

Subregion (LRR): D Eastlng: 368884 

Soil Map Unit Name: No soli survey is available 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes: X 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? 

Are Veaetation: Soil: or Hvdroloav: natural! disturbed? 

SUMMARY OF FINDINGS - Attach site map showing sam 

HydrophytioVegetalion preSent? 

Hydrlo soil Present? 

Wetland H dralo Pre!;Eml? 

Yes, 

Yes, 

Yes: 

- No: ....A~-l 

No: ...... =~-l 

No: X 

Northing: 4142831 Datum: NAD83 

NWI classification: Not Available 

No: (If no, explain in Remarks.) 

Are "Normal Circumstances" present? Yes: X No: 

Ilf needed explain anv answers In Remarks.) 

ortant features, etc. 

Yes: No:X 

Remarks: Base of hills lope at the edge of channel bottom, approximately 12 inches higher than the adjacent wetland sample point. Photos of site: 1156 -
soil, 1157 - southeast, 1158 - southwest. 

VE G TATION U E - se sCient I IC names of plants 

Absolute Dominant Indicator 
••• ••••• • •••••••••••••••• 

. ... 
... 

Tree Stratum (Plot Size: ) % Cover Species? Slatus Oo"Hilallcilfe8tWork~HI"'t' •... • .• .. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 3 (B) 4. 

0· ..• • = Total Cover Percent of Dominant Species That 

Saplina/Shrub Stratum IPlol Size: 6' x6' ) 
Are OBL, FACW, or FAC: 33.3 (A/B) 

1. Artemisia tridentata 10 Y UPL . ...... ······.t:·· Prevalence Index Wor~s" •• : ••••••••••••••••••••••••••••••••••• 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 15 x2 = 30 

10 ..•• = Tolal Cover FAC species: 5 x3= 15 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 55 x4:;: 220 

1. Achillea millefolium 35 Y FACU UPL species: 10 x5= 50 

2. Juncus arctlcus 15 Y FACW Column Totals: 85 (A) 315 (B) 

3. 8romus inermis 10 N FACU Prevalence Index:;:: BfA :;:: 3.71 

4. Melilotus officinalis 10 N FACU Hydrophvtic ltegeiatiOl'1lndicaiors/ ••.••... . ...... 
5. Poa pratensls 5 N FAC Dominance Test >50% 

6. Prevalence Index is s3.01 

7. . Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

75"· ..•• = Tolal Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 
••••••••••••••• 

HYdrophylic 
; .... ' 

• ••••••••••• 
Ve9$iaiiOnPresenl'1 ••• 

% Bare Ground in Herb Stratum 25 % Cover of Biotic Crust ... .... ... .. y".,.. . ·.No;)<··. 

Remarks: Upland plant community. 



SOILS Sampling Point' W36B 

P rolU~ O~$cription' (Deserl be: 10 th~ <i~P!h n~,,<i.<i 10dOC~';'~l1tlh~lritJii:~f';;';~ J~nfit"'lh!!absencQ !lfin<licill~'; •.••....•.. • i' ..................................... ' ···.·i·. 

Depth Matrix Redox Features 
(inches) 

Color (molsl) % Color (moist) % Type1 Loc2 Texture Remarks 

0-18 10YR 4/2 100 - - - - clav aranular 

1Tvoe: C::::Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino, M=Matrix. 

Hv~ric J~lIllidl~aIQr$:(ADDII~al>i~I~~nI.RR;u~IO:.~~lh~rWl~~"~i.<l.I>i.' ••.••••.••.•••..•••• (j'll~diC~IQr!Of~7pipbl~maflhHYdrICSolI~'1.···.··i .•• H .•• ·· 
_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

- Black His,c (A3) -- Loamy Mucky Mineral (F1) 

- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

- Stratifted Layers (A5) (LRR C) -- Depleted Matrix (F3) 

- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F?) 

- Thick Dark Surface (A12) -- Redox Depressions (F8) 

- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

Rest,lcllveLaye, (Irpresenl):. .<'i ............... ··i •.••.....•.••.•. 
••••• •••••• 

Type: 

Depth (inches): 

Remarks: Red fragments of native stone present. 

HYDROLOGY 
Weiland H .drolo Indicalors: 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

No redox observed. 

SaltCrust(B11) 

Bio,c Crust (B12) 

Aquatic Inverlebrates (B13) 

Hydrogen Sulfide Odor(C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduoed Vertic (F18) 

-- Red Parent Material (TF2) 

-- Olher (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I ••.•• ••• •••.•.•.•. ·.;.._;~;.i ... ' .. · ..•... ··..i 
Hydrj~~bn····· :c~i:))'.~t ' .... NP:X); ... 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patierns (B 1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observall'ms, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Thin Muck Surface (C?) 

Other Ex lain in Remarks 

Yes: No -1L. Depth (inches): 

Yes: No -1L. Depth (inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProjecVSite: Alton Coal Tract City/Counjy~ Alton / Kane Samolina Date: June 5,2012 

Applicant/Owner: U.S. Bureau of Land ManaQement State: Utah Sampling!"oln!: W37A ..• 

Investlgator(s): Jeff Boice, Collin Covington Section, Township, Range: 13, 39S, 6W 

landform (hilisiooe, terrace, etc.): dralnaae fioor Local relief (concave, convex, none): none Slope (%): 2 

Subregion (lRR): 0 Easting: 368747 Northing: 4143012 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or H droloav: naturallv disturbed? (If needed emlaln anv answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin orlant features, etc. 

HyClrophylto Vegetation present? Yes, ~ 

Hydric Soli Present? Yes; ~ 

No; 

Nor 
.~-...;..; Is lheSampled Area 
-'-"-"""I. within a W.UMd? No: 

Welled H drolo Present? Yes: x Nil; 

Remarks: Sample point is adjacent to intermittent stream channel below reservior. Photos of site: 1159 - soil, 1160 - southeast, 1161 - northwest. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
... . ... ..... . . 

Tree Stratum (Plot Size; ) % Cover Species? Status Domirtan~~ 1'\1$\ WOrksheet>. 
.-

1. Number of Dominant Species That 
Are OBl, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

0 . = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size; \ 
Are OBl, FACW, or FAC: 100 (AlB) 

1. prevalence Indel< Worksheet:>.·. . •....• . .. 

2. Total % Cover of: Multil1iyJ'y: 

3. OBL species: 95 x1= 95 

4. FACW species: x2= a 
.(j> :; = Total Cover F AC species: x3= a 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= a 
1. Carex nebrascensis 95 Y OBl UPL species: x5= a 
2. Carex sp. 3 N - Column Totals: 95 (A) 95 (B) 

3. Carex praegracilis TR N FACW Prevalence Index = B/A = 1.00 

4. Hvdtopllvlic veg';!atib~ Illdleal6rs: .....•.•..•. ••••••• •••• ••• 

5. X Dominance Test >50% 

6. X Prevalence Index is ::;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

9& ..••••.. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: \ 

1. 11ndicators of hydriC soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0·" ..••..•..• Hd hyl". .i .........•....................................... · ... 
yrQP Ie ...................... 

% Bare Ground in Herb Stratum 2 % Cover of Biotic Crust I Vegelation ~re •• ht7 .. V·, XN.'. . ..•.••••• ... • •••.• es. .....0 •• > ... 

Remarks: Wetland plant community. 



SOILS Point: W37A 

profil~pe"crloti~n:1 p~"drlb!> III Ihed~1!11i "~~<led t~<lbCurn.nllh~Jndld'\t~r/l~ g"nflrm tlt"ab ... nc"6fi;'<llc"t"r~.) •.•. 
..\..... . •.•. ,c'.'C. 

Depth Matrix Redox Features 

(inches) Color (moist) % COIOf (moist) % Tvoe1 Loc2 Texture Remarks 

0·18 10YR 411 90 10YR 516 10 C M clay black orj:Janic streaking 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linina. M-Matrix. 

Hvclrlc Solllndicato,", rAnnlicabietoanLRRsunf~.),· "tli.IiNI~~> •.••..•• . ••.••.••.••.•..•..••.. ··..ii· .. 11.;<li~.torS for I'rdbi~lfI~tl~livdrlc SQII"i[ . 
_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR 0) 

x 

_ Depleted Below Dark Surface (A 11) __ 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv Gle ed Matrix IS4 \ 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Minerai (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 em Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

R~$\r;ctiv.l...yer (if pre.ent)' •.•............•... •• ·•· •• ·· .• ·· •• · ••. ··i< •...• 
• •••••••••••••••••• NQ:Ji; Type: 

Depth (inches l: 

Remarks: Dense root matter throughout the column. 

HYDROLOGY 

an one Indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial imagery (C9) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

No ..L Depth (inches): 

No ..L Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is moist. It is assumed that early season water levels are sufficient to support wetland conditions. Wetland Is below reservoir. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaaement State: Utah $ampjfna Pplnt: W37B ...• .' 

Investigator(s): Jeff Boice, Collin Covington Section, Township, Range: 13,39S 6W 

Landform (hllisiope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 15 

Subregion (LRR): D EastlnQ: 368741 NorthlnQ: 4143012 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hvdroloaic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soli: or HvdroloGv: naturali disturbed? III needed exnlain an answers In Remarks.} 

SUMMARY OF FINDINGS - Attach site ma showing sam oint locations, transects, im ortant features, etc, 

HydrophyUc Vegetation Present1 Yes: ~ No: X Isth"SamPtedArea 
Hydric Soli Present? YeS: ~ No: within a Wetland? Yes: 

Wetland H deolo Present1 Yes; Nu: X 

Remarks: Located on hills lope above the drainage floor approximately 18 Inches above the wetland sample pOint. Photos of site: 1162 ~ soil and 1163 -
west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I ..•.. ' ....•.......•........ " ......, .... 

Tree Stratum (Plot Size: ) % Cover Species? Status DomlOance Test WOrKsheet,.>. .• 

1. Number of Dominant Species That 
Are OSL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (B) 

Q>" ;:::: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OSL, FACW, or FAC: 0 (NB) 

1. Artemisia tridentata 10 Y UPL Provalone& Index Worksheet: ............ ". •• 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: 10 x2;:::: 20 

fa . ...• •• = Total Cover FAC species: 5 x3= 15 

Herb Stratum (Plot Size: 6'x6' ) FACU species: 40 x4= 160 

1. Achillea millefolium 20 Y FACU UPL species: 40 x5= 200 

2. Melliotus offlclnalls 20 Y FACU Column Totals: 95 (A) 395 (B) 

3. Thinopyrum intermedium 20 Y UPL Prevalence Index = BfA ;:::: 4.16 

4. Juncus arcticus 10 N FACW HVdr6phvllc Veaetatlon !ndlcatQI'~;; 
................ 

5. Medicago sativa 5 N UPL Dominance Test >50% 

6. Poa pratensis 5 N FAC Prevalence Index is <3.01 

7. Agropyron cristatum 5 N UPL Morphological Adaptations 1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.' 8.11 .• .' = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0·' .•..•.••.•• ' Hyd,ophytic • •••••• •• 

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust 
Veget'atibfl Ptesent1 .... . ...•.... < ... Ye,,,.· 

.... > ..• No,lC •. 

Remarks: Upland plant community. 



SOILS Sampling Point" W37B 

profile l:Jes.criptiQi1' (O~$Crlb.t<>.tl\edJ"!hn~~ii~dl~d()~UU1Jnt 1~~lndi~aJ~ o~';d~ti;lIltll.al>~ence ·';fil1dicaIQis~f . . .•••. : ••••. ... iP.'·.'·· .. 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 5/2 

% 

100 

Redox Features 

Color (moist) % Type' Texture Remarks 

clav qranular 

1Tvoe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M:::Matrix. 

_ Hlstosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

--
--
--
--
--
--
--
--
--

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

:llndlcators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Remarks: Native red stone material found throughout the column. No redox observed. Calcium carbonate nodules present throughout the column. 

HYDROLOGY 
Wetland H diolo Indicators: 

Prima Indicators an one indicator Is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturalion (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soli Cracks (66) 

inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves B9 

Field Obs.rvatlo 5: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (613) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -.L 
No -.L Depth (inches): 

No X 

Seconda Indicators 2 or more ra uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (03) 

Describe Recorded Data (Stream gauge, monitoring well. aerial photos, previous inspections), if available: 

Remarks: Dry. Higher in elevation than the wetland sample point. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProlecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

ApplicanUOwner: U.S. Bureau of Land Management State: Utah $~m"nna point: wa8A ; .• 
Investloator(s): Jeff Boice, Collin Covington Section Township, Range: 12, 39S, 6W 

Landform (hillslope, lerrace, etc.): hillslope Local relief--'-concave, convex, none): none Slooe(%): 4 

Subregion (LRR): 0 Eastino: 368733 Northing: 4143270 Datum: NAD83 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hvdrolooic conditions on the site tvplcal for this time of vear? Yas:X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yas:X No: 

Are Veoetatlon: Soil: or HVdroloav: naturallv disturbed? (If neaded explain anv answers in Remarks.) 

sampling point locations, transects, important features, etc, 

l-Iy<!roPhyjl¢ Vegetatiori F'resetlt? Yes: ~ NQ:-
telhellampledArea 

Hydric Soli F'rasent1 Yes: ~ No: within a Wetland? Ye",X 1110: 

Weiland H drolo F'resent1 Y(lS; X No: 
Remarks: Groundwater surfacing in the area and draining tovvards the reservoir, no defined Channel. Photos of site: 1164 - 5011, 1165 - soil, 1166 -
northwest, 1167 - southeast. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator .' 
.... .............. . ..... 

Tree Stratum (Plot Size: ) % Cover Species? Status DOminance Test Worksheet:. ' ..•.• . 

1. Number of Dominant Species That 
Are OBL, F ACW, or F AC: 1 

2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 

0" _ -, = Total Cover Percent of Dominant Species That 

(A) 

(B) 

..".. 

• " . 

Sapllna/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (A/B) 

1. P,,,,yalenca Index Worksheet: 
......... 

•••••••••••••••••••••••• 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 100 x2= 200 

0 >.. = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4= 0 

1. Juncus arcticus 100 Y FACW UPL species: x5= 0 

2. Column Totals: 100 (A) 200 (B) 

3. Prevalence Index = B/A = 2.00 

4. HvdrobhvtleVeCleiatlo!llndlcators: .•..•.....•. .~ .. 
5. X Dominance Test >50% 

6. X Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

100" '. = Total Cover Problematic Hydrophytlc Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 ... ;. IHydrophyti~ ...•..•...•••• i •••• 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 
ve!!"latio~f'res.ht? Y"s:X .. " No: ................... ' ...... 

Remarks: Wetland plant community. 



SOILS Sampling Point· W38A 

F>iofll.I)""C~iptiom <Pescribetolhec!eDth nee.ded .10 d~CUm"otth~il1di<;~IOfQr"'~nfjrtl1 theal>senc~Qfi~dicalors;{ •••••.••. • ".: 
.. ; .. 

Depth Matrix Redox Features 
(Inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 Glev 1 2.S/N 100 - - - - clav -

. 

1Tvne: C=Concentration D=Denletion RM::::Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore LlnloQ. M=Matrix. 
.' • . .. • •.... .•.• ' •.• ' ...,cc·> ............. ,.... ", ..........,. 

HYd~c Soillndicalors: (Applicable to aULRRs unless olhemisenoled') .. ,. •• •·•• •• 1 

'. ···.· ... t··'.L······· '.. . ...........•........ ;; 
IndiC<I\orsfor ProblernalicHYdrio Soilsl~ •• ;c.·. 

_ Histosol (M) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A 10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

L- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F?) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Minerai (S 1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

.... ............ .... ,.. ..... ......... -., .............. .' .... ' l"f_r!;'_~Ij_ . .......... ...... . ....... "ILj Restriotiv!!. Layer (ifi>resent): •• •. ••• ••.....•••..... 
k .•• . .•.••...•••.••. Yes' x ]:}I Tvpe: 

DeDth (inches): 
HyqriOS~ilp> «{.NOL 

Remarks: -

HYDROLOGY 
W~tlandHrolo Indicators, 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A1) 

X High Water Table (A2) 

X Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverlne) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Salt Cnust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

2.. Hydrogen Sulfide Odor (C1) 

Yes: 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

No -2L Depth (Inches): 

Yes: -2L No 

Yes: X No 

Depth (inches): -".4_-1 

o 
Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: -

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProJect/Site: Alton Coal Tract City/County.: Alton / Kane SamDlinn Date: June 5, 2012 

AoplicanUOwner: U.S. Bureau of Land Manaoement State: Utah S'''lujli~gPolntf W3gB. -.. 
Investlgatar(s): Jeff Boice, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hilislaDe terrace, etc.): hillslape Local relief (concave, convex, none): none Slope (%): 10 

Subregion (LRR): 0 Easting: 368729 Northing: 4143275 Datum: NAD83 
-

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlan: Soli: or H droloav: naturallv disturbed? (ff needed eXDlaln anv answers in Remarks.) 

sampling point locations, transects, important features, etc. 
Hydrophytio Vegetation presenT?· 

HydrfcSoi! Present? 
Wetland H -droTo 

ies: 
__ Ya: 

Remarks: Transitional area impacted by upgradlent groundwater surfacing. Photos of site: 1168 - soil and 1169 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I , 
--" .. --.--.. -.. '-. ._- -:. 

Tree Stratum (Plot Size: ) % Cover Species? Status Oomlnanci!Te$t Worksheet: - .. ;; - •••• 

1. Number of Dominant Species That 
Are 08L, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (8) 

0< = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are 08L, FACW, or FAC: 50 (A/B) 

•. ~ •.•.....•.• ···'~WI'rki·· ••.•••...•.•. .... 
1. Prevalenc.e. ,"de~ IIr sh ... Il. • .'.' 
2. Total % Cover of; Multlplv by: 

3. OBL species: x1= 0 

4. FACW species: 8 x2 = 16 

0·· = Total Cover FAC species: 30 x3 = 90 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4 = 0 

1. Thinopvrum intermedium 55 Y UPL UPL species: 55 x5 = 275 

2. Poa pratensls 30 Y FAC Column Totals: 93 (A) 381 (8) 

3. Juncus arcticus 5 N FACW Prevalence Index = BfA = 4.10 

4. Plantago eriapada 3 N FACW HvdrQPhvtl<lNeget.IIQnlri<!ICa!ors: .• .•.. •. ,'..... . •.••.. 

5. Dominance Test >50% 

6. Prevalence Index is ,.:;:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

:11:1·-•. _ - = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Waadv Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematlc. 

0> .•..•.• HYlf'clphytic .. ' .') •• ' ••.• ;>i.·· .. . .... 
-Total Cover: 

% Bare Ground in Herb Stratum 7 % Cover of Biotic Crust VegetalionPreseht7 y. ..•• i. No: X '. ,. 
-... ..•. > ... s. -,'. 

Remarks: Upland plant community. 



SOILS 

Depth 
(inches) 

0-18 

Matrix 

Color (moist) % 

10YR 4/1 100 

Sampling Point: W38B 

. 

Redox Features 

Color (moist) % Type' Texture Remarks 

clav 

1TvDe: C-Concentration D::::Deoletion RM::::Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linlno. M=Matrix. 

HVdrlcSoil·.lndicatQrs, (ADllli~abl"I."~II'::RR!;·.~·~I""·QI6",:w[.~;;<)t~,{;····· •..• •.•••.••.••.•.• ····I,ridi~~toi$f;,iWrobl~~~II~H,jdrl~Soil$·; •••.•.••.•...• \ ..••. '."'. 

r--- Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

r--- Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (A 10) (LRR B) 

r--- Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 

r--- Hydrogen Sulfide (A4) Loamy Gleyed Matrix(F2) Red Parent Material (TF2) 

r--- Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

r--- 1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

r--- Depleted Below Dark Surface (A 11) Depleted Dark Surface (F7) 

r--- Thick Dark Surface (A 12) Redox Depressions (F8) 

r--- Sandy Mucky Mineral (S1) Vemal Pools (F9) 

Sandv Gleved Matrix (S4\ 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Remarks: No redox observed. Calcium carbonate nodules present in the column. Dense roots and rocks also present. 

HYDROLOGY 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (83) (Non riverine) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (B7) 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ..L 
No ..L Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (810) 

Dry-SeasonWater Table (C2) 

Crayfish Burrows (Ca) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge. monitoring well, aerial photos. previous inspections), if available: 

Remarks: Dry and friable to 4 inches and moist below that, not saturated. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiecUSite: Alton Coal Tract Cltv/Countv: Alton / Kane Sampling Date: June 5, 2012 

ApplicanUOwner: U.S. Bureau of Land Management State: Utah Sampllno point W31lA ...•. 

Investigator(s): Jeff Boice, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hills lope, terrace, etc.): hillslope Local relief (concave, convex, none): none SIQ~e (%): 2 

Subregion (LRR): D Easting: 368651 Northing: 4143264 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hvdrologlc conditions on the site tvoical for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Vegetation' Soil: or Hvdroloav: naturallv disturbed? (If needed eXDlaln anv answers in Remarks.) .' 

SUMMARY OF FINDINGS· Attach site map showin oint locations, transects, im ortant features, etc. 

HydrophytICVe~etation pr.sent? Yesi ~ No~ - ";"...;..""'""i Is the SaltlpledArea 
Yes: ....lL..;.... No: wifhinaWetland? Yes: X 

Yes, x No; 

Remarks: HiIIslope drainage area seep. It appears the boundary line has been established for agricultural uses. Photos of site: 1177 M soil, 1178 - south, 
1179 - north. 

VEGETATION U . ff' fit se sClen I IC names 0 plan s 

Absolute Dominant Indicator ',; . ... ;. .,""." . ... 

Tree Stratum (Plot Size: ) 0/0 Cover Species? Status bomfnanee restWorkshee!! .. , ................. ' 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 
Across All Strata: 1 (B) 4. 

• O· .' ....• 0 Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. Pr."al~"¢~ 1"<fel<Worksft~.t~· .', ' •.• '. •......... 

2. Total % Cover of: Multiply by: 

3. OBL species: x10 0 

4. FACW species: 90 x20 180 

0:' = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x40 0 

1. Juncus arcticus 90 Y FACW UPL species: x5 0 0 

2. Carex so. 5 N - Column Totals: 90 (A) 180 (B) 

3. Juncus sp. 5 N - Prevalence Index = BfA = 2.00 

4. Juncus sl{, TR N - Hydrophyt;c Vt!!I!!tati~nlndi¢"tors: .•.••. . .••.. . ....• 

5. Thinopyrum intermedlum TR N UPL X Dominance Test >50% 

6. X Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.100 ..... = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover:O' •.. HYdrQpnYlle .• ' '. .••• •• i . .... i .' .......... " .' .......... 

V .' '''1'> .... • .. 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust • "gelatloriPreseo 'Yesl X I'IOC •••.. 

Remarks: Wetland plant community. 



SOILS Sampling Point· W39A 

P'ofile D~sc;'IPtl'>m '(Describe tOlh"d~Pth~~edidIQdOJ!um!tnlth~iridlcator";'&"~fil11t;l!eabsenc~"1' iridic~toi".l.·· .••..•••.••.•••.••.•..•.•••••••. '.~I .··.f',· 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 Glev 1 2.5/N 100 - - - - clav -

1Tvoe: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand GraIo.s. 2Location: PL=Pore Linina. M=Matrix. 
Hvd. ". ." $,jAPPI" ...., .........: .•.• s'" .·i· "'>"L{ 
Ii ric 5011 Indicator., IIcable toallLRRsunleSl; QlheOWi.enQled, I ........... ·.·i":···.···.:···. 'ljndiJalois;irpr~hl~~aij"~Ydr)~$OiJ~;i ............. 

r-- Hlstosol (A1) -- Sandy Redox (S5) 

f--- Hlstlc Epipedon (A2) -- Stripped Matrix (S6) 

r-- Black Histlc (A3) -- Loamy Mucky Mineral (F1) 

rL- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

r-- Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

f--- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (A 11) -- Depleted Dark Surface (F7) 

f--- Thick Dark Surface (A 12) -- Redox Depressions (Fa) 

r-- Sandy Mucky Minerai (S1) -- Vernal Pools (F9) 

Sandy Gleved Matrix (S4) 

R""irictiv~Layor (ifpr~sentjF .,>< ................. . .: •• <," 
> ....••.........•.•••• > 

Type: 

Death (inches): 

Remarks: -

HYDROLOGY 
WeUandH drQIQ Indic.tonl; 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

X Saturation (A3). 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Ob~.rvatlon.; 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Salt Crust (B 11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron ReduGton in Plowed Solis (C6) 

Thin Muck Surface (C7) 

Yes: No -2L Depth (inches): 

Yes: ~ No Depth (inches): 15 

Yes: X No o 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

r .'i; iji~, ". ..' ·r.n 
.' .L . .:U '1 .•.......•• '........ • >i' 

:::.:. •••••..... Yes:. 1<, ••. ' •• '. No: < i 

Seconda Indicators 2 or more fe uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage pattems (B10) 

Dry-Season Water Table (C2) 

___ Crayfish Burrows (C8) 

___ Saturation Visible on Aerial Imagery (C9) 

___ Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Groundwater seepage area. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProjecVSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

AoolicanVOwner: U.S. Bureau of Land Manaaement State: Utah $amp!lh~f>ointW$9a .•.. 

Investigator(s): Jeff Boice, Collin Covington Section, Township, Ranae: 12,39S,6W 

Landform (hillslope, terrace, etc.): hilisloDe Local relief(concave, convex, none): none SloDe(%): 2 

Subregion (LRR): D Easting: 368647 Northina: 4143265 Datum: NAD83 

Soil Mao Unit Name: No soli survev Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or H drology: naturallv disturbed? Ilf needed eXDlaln anY answers In Remarks.l 

ortant features, etc. 

Hjldrophytl"Vegetalion'P,esent? 

Hy~rl,,$~l1 present? 
Yes: ."-" ........... + Is the Sarnpl&d Area 

Yes: No: within a Wetland? 

Wetland Adiol6 Presllnt? Yes: No: X 
Remarks: Area has been tilled and replanted for agriculture. Photos of site: 1180 - soil and 1181 - east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant indicator I • ••••••••• • ••••••••••••••••••••••• 
Tree Stratum (Plot Size: ) 0/0 Cover Species? Status 061ltIhanCe.Testvvor~sheeh· ..• ••.•.•.. •• ...... . ....• '. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 0 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (8) 

Q . ... ;:::: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 1 
Are OBL, FACW, or FAC: 0 (AlB) 

1. Pr.valenQ~ IndexW<l,ksheel1. >..... . .. ' .... · ..... 
2. Total % Cover of: Multiply by: 

3. 08l species: x1= 0 

4. FACW species: x2 = 0 

o .'. .'. = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 65 x4;:::: 260 

1. Melilotus officlnalls 40 Y FACU UPl species: 10 x5 = 50 

2. Bromus inermis 20 Y FACU Column Totals: 75 (A) 310 (B) 

3. Agropyron cristatum 10 N UPL Prevalence Index;:::: BIA ;:::: 4.13 

4. Helianthus annuus 5 N FACU HvdrQohvticV~jj,,!aiiQhlhdlcators, •••••••• 
'., ........ 

5. Dominance Test >50% 

6. Prevalence Index is ::::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

75.': ... > ;:::: Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: . C.> Hy(ltophyt[q •.•.. • •••••••••• '.' • •••••••• 
...... . ......... 

% Bare Ground in Herb Stratum 25 % Cover of Biotic Crust 
Vag.laHon Pr ••• nf? 

' ...... " Ves:> ••••.•...• N"'~.. 

Remarks: Upland plant community. 



SOILS Sampling Point- W39B 

PfQfjl~ Peserl pil"n~ (D~$Cril)e.tQ "th"(I~Pthn",,iI$!I' f<i··d""u.n~~1 t6~ j"'(ii~~t~I"t""~flrh.llie "b~~nc~ .~." .. , ..•.. , •... 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0·18 10YR S/2 100 . . . . clay Qranular 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linino. M-Matrix. 

HvdM SCli! In~icato'Sl'IADDII"abJe ioallLRRS lI';ie~~"the!'Afi~~ n~t~J,r •.••.•.•....•• ·f.. •• ' •.••• lrndlcal"t~("Epro~i~"'~ti~ HYlI,icsoUS'" 

.. 
.. 

" 

_ Histosol (A1) -- Sandy Redox (SS) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) -- Other (Explain In Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Park Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

R~strictl~~ LaY~r (iIP,esentlt ..•.•.. '" ...••••••••• ;... ..•.•.•••.. •.• •.• • ••. ••.... •..... . i»li . ··i.·x..·.L·, 
Type:; __ jUu~; ....... ····.·· ... ·>:~tlot~";~; 
DeDth (inches): I Hydfi<l •• "Y~S:J ......... ; •.•.•. 

Remarks: No redox observed. 

HYDROLOGY 

an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonrlve,lne) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Nomlverlne) 

Surface Soli Cracks (86) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

field·observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Seconda Indicators 2 or more re uired 

___ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patierns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Salls (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

No ..L Depth (inches): 

No ..L Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

Proiect/Site: Alton Coal Tract CitY/County: Alton / Kana Sampllno Date: June 5,2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah S~mPling j>olnt( W40A< .• ' 

Investlgator(s): Jeff Boice, Collin CoYinoton Section, Townshlo. Ranoe: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): drainape floor Local relief (concave, convex, none): none 

Subregion (LRR): D Easting: 368519 Northing: 4143293 Datum: 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no exolain In Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X 

Are Veaetation: Soli: or Hydroloav: naturally disturbed? (If needed exolaln any answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin 

HYdrophytt6 \/egetatiohPreseht? Yes~ ___ K __ , __ No: 

Hydric Soil Present1 Yes': ...ll- No: 

W~tf~ndH drolo Present? Yes:. x No; 

·~~-i I~ the Sampled Are" 
.. ~_ .... --I within a Wetland? Yi!S:X 

Remarks: Wetland drainage swale, no defined channel. Photos of site: 1182 ~ 5011, 1183 w northwest, 1184 ~ southwest. 

v EGETATION U . IT f I se sClen I IC names 0 plants 

Absolute Dominant Indicator 

No: 

Slope (%): 2 

NAD83 

No: 

Tree Stratum (Plot Size: ) % Cover Species? Status 
'.. . ............. ) 

oomfnan!:e r •• tWorksheetl .' . • . ..' •.•... ' ••.•• 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 2 (B) 4. 

... 0 .: = Total Cover Percent of Dominant Species That 

• 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
...... ..... . .... 
preValen ... ll1del( Worksheet: . .......... ' 

2. Total % Cover of: Multiply bv: 

3. OBL species: x1= 0 

4. FACW species: 100 x2 = 200 

0> . = Total Coyer FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1. Juncus arcticus 60 Y FACW UPL species: x5= 0 

2. Carex praegracilis 40 Y FACW Column Totals: 100 (A) 200 (B) 

3. Prevalence Index = BfA = 2.00 

4. HYc:/rophYli(! Vegetatioll Indicators: •.•. ••• ••... • . . . 
5. X Dominance Test >50% 

6. X Prevalence Index is ,.,3.01 

7. Morphological Adaptations' (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

100 
. ... 

= Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 
o ....•..•• Hy(irophyti~ ., .••..•••• ....... ....... ' 

VegeMi()"pr •• eht1 . ..... . '.. . ..........•..... 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust : ..................... VOSI X.. No:' .•. • ..•.• 

Remarks: Wetland plant community. 



SOILS Point: W40A 

P,ofUeDe$ori ption: IDesch tiet" tliedellth n •• ((edIQ (fQcJ"'~nt the i"di~~jC),Qrco;lnfirti1tb .. ab;'e~ceofindi~ator"I···i :., : .. '.T. 

Depth Matrix Redox Features 
(Inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

o -1S 10YR 3/2 gO 10YR 5/6 10 C M clay granular 

'Tvpe: C=Concentration DoDepletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Unino. M=Matrix. . ,. .... ..' ...... , ... , .,> 
HYdric l!oillndicaIQ's: fApp)icablelo allLRRs unle$j:f~tti~JWh;?~-r19t~d, ' ... ':". ····if ;rl· •.. ~ ...... '., .... ,. '. __ii . 

.• '.Indioators· fof I'rpblomatic H 
.. ~,;.;.' ," 

_ Histosol (A1) -- Sandy Redox (SS) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F1S) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) _X _ Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F?) 

_ Thick Dark Surface (A12) -- Redox Depressions (FS) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

Restrictive LaVer (ifDresent): ',: ,,' ••...•.•••• ,., ..••..•• , .•.•.. , •..••. ' •.•. ' ••.•..••..••• ' •••.... ,' .•••. , , .••.• , .•• '."' ...•.... , ............ " .... , 

Tvpe: 

Deoth linches): 

Remarks: -

HYDROLOGY 
Weti~nd H drorC) Indi~atcjrs: 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B?) 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

No --"'-- Depth (Inches): 

No --"'-- Depth (inches): 

No X 

hydrology must be present, unless disturbed or 
problematic. 

1··'·····~ii·.·.·····.,··L. 
............. ',. > 

• •••••••••••••• " ,- ---,----- -,--,", .; 
Hydri"SpllP~~$ent'j' . '. yes;.l{ .. 

~"I 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CS) 

'" ••••••• 

•••••••• 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is moist, not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Prolect/Site: Alton Coal Tract City/County: Alton / Kane Samolina Date: June 5, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah $~rr)pllngpoihi: W40B. . •.•. 

Investlaator(s): Jeff Boice, Collin Covinaton Section, Township, Ranae: 12, 39S, 6W 

Landform (hliisiope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 5 

Subreaion (LRR): D Eastlna: 368518 Northing: 4143289 Datum: NAD83 
. 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hvdrologic conditions on the site typical for this time of year? Yes: X No: (If no, e~Qlaln In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon: Soil: or Hvdroloav: naturallv disturbed? (If needed exalain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, important features, etc, 

Hydrophylio veget"tionf'resent? 

HydrIc Soli Present'! 

Wetland Mdrolo I'resen!7 

Yes: 

Yes: 

Yes; 

- No: 

No: 

No: 

-"~-I Is theSampteciArea 
"<>="-1 Within a Wetland? 

X 

Remarks: On the hillslope near the top of the terrace. Approximately 3 feet above the wetland sample point. Photos of site: 1185 - soil and 1186 -
northeast. 

VEGETATION U - tT se SCien I IC names of I t . plan s 

Absolute Dominant Indicator 
• ••• •••• •• ••••• ••• • •••••••• • ••••••••••••••••••••••• Tree Stratum (Plot Size: ) % Cover Species? Status DomltianMTesl WorksheetL .• . • •• ..•. ..•• . ..••.••••. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: o . (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

<E ·.c:> = Total Cover Percent of Dominant Species That 

Saplina/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. 
. ............ .... ......... . ... 

Prevalenc" lndell W!>rksheeb.. ... •.•.• •. •• 

2. Total % Cover of: Multlolv by: 

3. OBl species: x1= 0 

4. FACW species: x2= 0 

<E •••• = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 61 x6' ) FACU species: 56 x4= 224 

1. Melilotus officinalis 40 Y FACU UPl species: 10 x5 ::; 50 

2. Achillea millefollum 15 Y FACU Column Totals: 66 (A) 274 (B) 

3. Bromus tectorum 10 N UPL Prevalence Index::; BfA = 4.15 

4. Helianthus annuus 1 N FACU HVQroohytjc Vegetall!>n Inc(jcalors; ........... •.•..•..... . .. 

5. Dominance Test >50% 

6. Prevalence Index is ::::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

66 ::; Total Cover Problemalic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Q ••.•..•... HydrophYf,ie i . •• . ••.. . •..•.•..•.•••. 

% Bare Ground In Herb Stratum 34 % Cover of Biotic Crust Vege!ali,!" Preseht? Yo '/ .·.·.N .• X •• ··•• .. •. ....••.•... ... ....• ..•• . s. ... 0.. • .. 

Remarks: Upland plant community. 



SOILS Sampling Point: W40B 

Profil"O~~Qril)tion'fljQ.crlbe t" tI;~d''';th n.ed~!fiQ dQ~Ym.l'1tthe In(]i"atl,f';~J~nf;',;ril tll."b~ijo;ofi~!llcators. Dc ...••..•••..• '. ·.;'ci· .•.. '.'/ 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 5/2 

% 

100 

Redox Features 

Color (moist) % Type' Texture Remarks 

clav granular 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino, M=Matrix. 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (AS) (LRR 0) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S 1) 

Sandv Gleved Matrix (S41 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (FS) 

1 cm Muck (AS) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

R.~:::lv';Lawrlif IlresenO, > ••••.••.... " ...•..•..•.•.••.••. •..••.•• ..••••• ' •••.••.•. • • ' .• ". ' •.•.•.•••••....• ' .•..•••.••••...•. • ..•.. • .' .••.•• .•. •. .•• .... • •.•••.•..••••..• ' •••..••.••..• · .•••.• l: ..... " .1; .•..•.•..•........ · .......•..•. ( .. ' .••.•. " .. ,)j .•. t.: .••. ·..; .. _~l~ii 
Deoth (inchesl: IiYdr!~SQ11 Pre",.n!.? .. '. Ve., •.•. '. ,.NO;!<. 

Remarks: No redox observed. Soil appears to be worked. 

HYDROLOGY 
Wetland H drQlo 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonrivorine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Field Ob.orvall ns! 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca iIIar frin e 

Yes: 

Yes: 

Seconda Indicators 2 or more re ulred 

Salt Crust (B11) Water Marks (B1) (Riverine) 

Biotic Crust (B12) Sediment Deposits (B2) (Riverine) 

Aquatic Invertebrates (B13) Drift Deposits (B3) (Riverine) 

Hydrogen Sulfide Odor (C1) Drainage patterns (B10) 

Oxidized Rhizospheres along Living Roots Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) ____ Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 

Thin Muck Surface (C7) Shallow Aquitard (03) 

No .lL Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProiecUSite: Alton Coal Tract CitY/County: Alton / Kane SamplinQ Date: June 5, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah • SamPling Point: W41A' 

InyestiQator(s): Jeff Boice, Collin COYinQton Section, TownshiD, Ranoa: 12,39S,6W 

Landform (hillslope. terrace, etc.); drainaQe floor Local relief (concave, convex, none): none Slope (%): 1 

Subrealon (LRR): D Eastina: 368559 Northino: 4143393 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydroloaic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetation: Soli: or HydrolooY: naturally disturbed? (If needed explain any answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showing samplin oint locations, transects, important features, etc. 

HyctrophytiOVegetatioh Present? Yes! .JL..... No: 

HydriC> Soli present? Yes: ..A...;.,... No: 

Weiland H drolo present? YeS! X No: 

;';':';';':'-1 Is the Sampled Area 
---I within a Weiland? Yes! X Nor 

Remarks: Located in a wetland drainage swale, no defined channel. Photos of site: 1187 - pit, 1188 - soil, 1189 - northeast, 1190 - northwest. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
Tree Stratum (Plot Size: ) % Cover Species? Status 'Oominaiice Te.st Worksfle~t~ , 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 3 

2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 

0 •• = Total Cover Percent of Dominant Species That 

... 

(A) 

(B) 

, 

SaplinQ/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. Prevalence IndexWorksneet~ 
....... 

2. Total % Cover of: Multiply by: 

3. OBl species: 20 x1= 20 

4. FACW species: 60 x2= 120 
.. 

0 = Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 10 x4= 40 

1. Juncus arcticus 40 Y FACW UPl species: x5= 0 

2. Carex nebrascensis 20 Y OBL Column Totals: 100 (A) 210 (B) 

3. Carex praegracilis 20 Y FACW Prevalence Index = BIA = 2.10 

4. Phleum pratense 10 N FACU HV<lrODhvtio Y.aelatlonlndicators; ..... , 

5. Pca pratensis 10 N FAC X Dominance Test >50% 

6. X Prevalence Index is ,.:;:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

JOO . ..... = Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: l 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

, . 
Hyd,ophytic . 

• •• ...... .. ' 
Total Cover: 0 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 
Vegetation .pre"ent? . . ...' Yes: X .' .' NOl •• , 

Remarks: Wetland plant community. 



SOILS Sampling Point' W41A 

Profile Description: (Describe to the d~Pth needed to document the indicator orc"bfirintll~ ab"ence ofil'1(lIcai"'~'lx, '·F; 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc~ Texture Remarks 

0-18 10YR 4/1 100 - - - - clav -

1TvDe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains . 2Location: PL=Pore Lininn_ M=Matrix. 
. ', ." ... "', .. ' .... ,' .. ".',." ", .... ...... , ... 

I'Ivdnc Soil Indicators: IAlloUt.ble to all LRRs unl •• solherwl ... noled.l ,." •. 
»,.1 ", .'. ,.', , ....... ,..,'''. .. ' ...... ,. '" ....;.:., 

,... ' .. '.. Indicators fo'ProblemajlC I'IYd,icsoils', ' .• ,.. > 
rL- Histosol (A1) -- Sandy Redox (55) 

I- Histic Epipedon (A2) -- Stripped Matrix (S6) 

I-- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

rL- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

I-- Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

I- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

I- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

I- Thick Dark Surface (A12) -- Redox Depressions (FB) 

I-- Sandy Mucky Minerai (S1) -- Vernal Pools (F9) 

Sand Gloved Matrix (54) 

Res;ricli~. Layer (if pr~sentl; ,'" ',' ,," '. ,', .................................... < .••..•.......•.•.•.•. . .... 
Type: 

Depth (inches): 

Remarks: Mostly decaying root material and organics, minimal amount of soil. 

HYDROLOGY 
Wetland 1'1 drolo Indicators:' 

an one indicator is sufficient 

Surface Water (A 1) 

X High Water Table (A2) 

X Saturation (A3) 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (86) 

X Hydrogen Sulfide Odor (C1) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves B9 

Field ObservatlonS1 

Surface Water Present? 

Water Table Present? 

Saturation Present? Inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Oxidized RhlzQspheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (Ce) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ..lL. Depth (inches): 

...2L No Depth (inches): 8 

X No 0 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless,disturbed or 
problematic. 

••••••••••• 
' . 

• ••• • 

"r 
••••• 

Hydric Soli Pres.<>nt'1. •.• Yes: X 
.' .'. ..' .... 

No: ••.••.•.•.•. 

Seconda Indicators 2 or more re ulred 

Water Marks (81) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 

Wetland Hydrology 
Pre$~!Jt:'?_ YeS1X No.:' 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProlecUSlte: Alton Coal Tract CitY/County: Alton / Kane Samplino Date: June 5, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaoement State: Utah $~mPJllm point, VV41B ........ 

Investloatorls): Jeff Boice, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): terrace hili slope Local relief (concave, convex, none): none Slope (%): 10 

Subregion (LRR): 0 Easting: 368563 Northing: 4143391 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloov: natural! disturbed? lit needed exolain an answers in Remarks,) 

SUMMARY OF FINDINGS - Attach site map showing sampling oint locations, transects, important features, etc. 
HydrOPhytl6Vegeiation Present? Yes, _._ .. _ .. - N6~ X 15 the $ampled Area 
Hydrlo Soil present? Yes: No: within aWetland? Yes: 

Wetland H dralo Present? Yes] No: X 

Remarks: Located on hillslope adjacent to wetland. Approximately 18 inches above the wetland sample point. Photos of site: 1191 - soil and 1192 -
southwest. 

VEGETATION U - f f I se scienti ic names o' ptants 

Absolute Dominant Indicator ...> .... < ... 
.. 

Tree Stratum (Plot Size: ) % Cover Species? Status bominance· tesfWorkshl>ett ... . .. ..... 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across Ali Strata: 4 (B) 

o .• :::: Total Cover Percent of Dominant Species That 

Saolino/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Artemisia tridentata 15 Y UPL 
.. ... .. •... .. .. .! .......;.. :. 
Frevalen<re Inde" Worksheet:. ..• •. 

2. Total % Cover of: Multiolv by: 

3. OBL species: x1= 0 

4. FACW species: 30 x2= 60 

15 .. :::: Total Cover FAC species: 20 x3= 60 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 30 x4= 120 

1. Juncus arcticus 30 Y FACW UPL species: 25 x5= 125 

2. Achillea mHlefolium 20 Y FACU Column Totals: 105 (A) 365 (B) 

3. Poa oratensis 20 Y FAC Prevalence Index;:: BfA ;:: 3.48 

4. Melilotus officinalis 10 N FACU HYdr(jPhvtli:Ve!l~tallon IndIC~I~r$t ..•...•......•.••.... ~ .• 

5. Thinopyrum intermedium 10 N UPL Dominance Test >50% 

6. Cirsium sp. TR N - Prevalence Index is ,.;:3.01 

7. Taraxacum officinale TR N FACU Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

. 9(} • ::: ;:: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum IPlot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

0 ........ ..... HydrophYtI<j •.. 
.. 

••••••••••••• • •• 
<.. . 

Total Cover: 

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust Vegelalion»resen!? Va NOll( ..... ...... .... .'. 
.-

Remarks: Upland plant community. 



SOILS Sampling Point· W41B 

profilOi De.",,';1,6n, (;;esG'il.J~to the de~;~~~~d~~t"do';JinQl1lth;irjdii:atQrQr~Qrlflrm \11<1 aps;;n~" of i~dica{Qr$.I.'· ." i.... .... .< 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 5/2 

% 

100 

Redox Features 

Color (moist) % Tvpe' Texture Remarks 

clay granular 

1TvDe: C=Concentration D-DeDletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

H./drIC SOillndlcato..s: lAoolicablE! 10 '1IlRR"'u"IOi.lIill1"e;Wls~nQi.dJ··· ...••.••..• •..••.•. •..• •..•..•.• IridicatQ~·torprQI>I"~atl.Hvdri"$<>il,,ti·< 
_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR 0) 

Sandy Redox (55) 

Stripped Matrix (56) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

_ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (Fl) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (51) 

Sand Gle ed Matrix (54\ 

Redox Depressions (Fa) 

Vernal Pools (F9) 
31ndicators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I-'~R.~str!!!!. iC!!l.!ti~v.:..=lL!!laaye :l!!lr..1!nifufP!!.5rre~se<!.!nt!l!.j·'::-,-· ";..e: .,,;..e:··""""<i.;..e: •. · •• ;..e:.··· •• """" •••.•.•..••• ;..e: .••••.. """" •..••..•.••. ;..e: ... ;..e: .;..e: •... """" . i·. ..~ .. '-",-' .: ..• ~ .. '~ •.. " .... ~_ .• _ ••. ~ ••.• ~ ......... ~ •••• -'-1.... < ....•.••••..•... ·...L/ ...........•..•...••...• '. ..j; 
Type: ····: •. L.u«'.t 

f--'D.Le"'Ptt""h-(jin-c-he-s-)::----------------------l BY'llic .,,'" .....•••.•.. Ye.$~ .NI>:.~:. 

Remarks: No redox observed. 

HYDROLOGY 
Wetlad H d,olQ l"dfcatQr$: 

Surface Water (Al) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Non,lve,lne) 

SedIment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Non,lve,lne) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Pleld Observations> 

Surface Water Present? 

Water Table Present? 

Saturation Present? Incl. ca lila frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Water Marks (81) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) Thin Muck Surface (Cl) 

No -1L- Depth (inches): 

No -1L- Depth (inches): 

No X 

___ ~. Wetl.and H)(dtoIQ~y 
P,esen!? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProiecVSite: Alton Coal Tract City/Countv: Alton / Kane SamDlIna Date: June 6, 2012 

ApplicanVOwner: U.S. Bureau of Land Manaaement State: Utah SamplinQ point: W4ZA 

Investiaator(s): Jeff Boice, Collin Covlnaton Section, Township, Range: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): drainaae floor Local relief (concave, convex none): none Slope (%): 1 

Subreaion (LRR): D Eastina: 368568 Northing: 4143485 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or HVdroloav: naturallv disturbed? (If needed eXDlain any answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site ma showing samplln oint locations, transects, important features, etc. 

Hydrophytic Vegetation present? 

HydriC Soli Present1 

Yes: ..lS..-
Yes: No: 

-""'-.....J Is Ih~ Sampled Area 
__ ....-I wilhlnaWelland? 

Wetland H drolo Present? No: 

Remarks: Trampled by livestock. Photos of site: 1193 - soil, 1194 - north, 1195 - south. 

VEGETATION U . ff' fit se sClen I IC names 0 . plan s 
. 

Absolute Dominant Indicator 
Tree Stratum (Plot Size: ) % Cover Species? Status DOin'nance Test Worksheet; .. ' .. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

O. .' = Total Cover Percent of Dominant Species That 

Saplina/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

. '. one'" . 
.. 

1. Prev"lo • IndllX Worksheet, 

2. Total % Cover of: Multiplv by: 

3. OBl species: 45 xl= 45 

4. FACW species: 50 x2= 100 

Q '. . .. = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Juncus arcticus 50 Y FACW UPl species: x5 = 0 

2. Eleocharis palustris 30 Y OBL Column Totals: 95 (A) 145 (B) 

3. Carex nebrascensis 15 N OBL Prevalence Index = BfA = 1.53 

4. Hliqr<>phYlic Vegeta!io~ Indlcalors: '.' '" . 

5. X Dominance Test >50% 

6. X Prevalence Index is ..;;3.01 

7. Morphological Adaptatlons1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.95 
. .... ". 

= Total Cover Problematic Hydrophy1lc Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 . Hydropny11C " ......•...• ' •.••. •••.• • . ". ..•. ...••.•.. ••.... . . 

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust 
vegetatie," Pre$enI1' 

Yes: X Ne>l .•.•..• .. . . ... 

Remarks: Wetland plant community. Grazed upon by livestock. 

. 



SOILS Sampling Point" W42A 

P rollleD.serIOII,,", . roe'cribelo IIi.deOlh· h •• d.itt~ <!OC\l"'."IIIi.indlc~I"r ";~"nl'ir"'>I~~ l!bll~nq.oll~dic~t9 f$/· •.••....•. ; .•..... ;; ....•. ". • •........••••. ;..... .....; 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Lac' Texture Remarks 

0-5 10YR 5/2 100 - - - - clay -
5 -18 Glev 1 2.5/N 100 - - - - c1av -

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

-- Stripped Matrix (S6) 

-- Loamy Mucky Mineral (F1) 
, 

Loamy Gleyed Matrix (F2) --
-- Depleted Matrix (F3) 

-- Redox Dark Surface (F6) 

-- Depleted Dark Surface (F7) 

-- Redox Depressions (F8) 

-- Vernal Pools (F9) 

Remarks: Soil is saturated and trampled by livestock. 

HYDROLOGY 

Wetland H droit> Indicators.: 

Prima Indicators an one indicator is sufficient 

X Surface Water (A 1) Salt Crust (B 11) 

High Water Table (A2) Biotic Crust (B12) 

Saturation (A3) Aquatic Invertebrates (B13) 

Water Marks (B1) (Nonriverine) X Hydrogen Sulfide Odor (C1) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along living Roots 

Drift Deposits (B3) (Nonriverine) Presence of Reduced Iron (C4) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) 

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) 

Water-Stained Leaves 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Other Ex lain in Remarks 

Yes: ...x... No 

Yes: ...x... No 

Yes: X No 

Depth (inches): 

Depth (Inches): 

De th Inches: 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage pattems (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Surface water present. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Prolect/Site: Alton Coal Tract CitY/County: Alton / Kane Samplinq Date: June 6, 2012 

ApplicanVOwner: U,S, Bureau of Land Management State: Utah SamplingPo)n!! W42B ...•.. 

Investiqator(s): Jeff Boice, Collin Covlnqton Section, Townshia, Ranoe: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): hilislope Local relief (concave convex, none): none Slope (%): 5 

SubreDion (LRR): D Eastlnq: 368564 Northing: 4143485 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydroloDic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: ,Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are VeDetation: Soil: or HydroloDY: naturaliY disturbed? (If needed exalain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site rna showing samplin oint locations, transects, im 

Hydrophytlc Veg9taBofl. Presenti 

Hydrio$oilPresent? 

Yes: Nm -,X"""";,,,,,, Is thi! Sampled Area 

Yes: No: withIn a Wetl~hd1 

. Weiland H drQlo' Present?' Yes, No: 
Remarks: Sample point is approximately 18 inches above wetland sample point. Photos of site: 1196 - 5011 and 1197 - east. 

VEGETATION U - tT fit se selen I IC names o' PI an s 

Absolute Dominant Indicator 
. , .... ' .. , .....•.•.... , .... 

Tree Stratum (Plot Size: 6' x 6' ) % Cover Species? Status Oomlnance TestWorkshe.t< .. , •.... , , .. ' . 

1. Juniperus osteosperma 15 Y UPL Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (B) 

1t; ....... ;::: Total Cover Percent of Dominant Species That 

SaplinD/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Rosa woodsii 15 Y FACU Prevalence Il1dexV\lQtkshl!llf: ••••••• 
.............. " . . ... 

2. Total % Cover of: Multiplv by: 

3. OBL species: x1= 0 

4. FACW species: 40 x2= 80 

15 ..•. ;::: Total Cover FAC species: 20 x3= 60 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 40 x4= 160 

1. Juncus arcticus 40 Y FACW UPL species: 25 x5;::: 125 

2. Poa pratensis 20 Y FAC Column Totals: 125 (A) 425 (B) 

3. Melilotus officinalls 15 N FACU Prevalence Index;::: BfA ;::; 3.40 

4. Achillea millefollum 5 N FACU Hvdropl\vt]c veg"tlttj~hindli:at'Ol'S: •••..•••. ' ...•• , 

5. Aqropvron cristatum 5 N UPL Dominance Test >50% 

6. Bromus inermis 5 N FACU Prevalence Index is ~3.01 

7. Bromus tectorum 5 N UPL Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

• 95 •. 
. .. 
•.. = Total Coyer Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydriC soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0... •.• '. H'y!lrophytlll •••••••••••••••• • • •••• 
• ••••••••••••••••••• 

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust 
Vtigef~tlonPre""jjl'1 V 

'. • •••. '. ..••.•...•..•• es.' .•• Nc"X,. 

Remarks: 



SOILS Sampling Point: W42B 

Pro.flreO"scrl ri!i<:>"' (1l~.qriQ!>tQ· !h~ ij.l!tli"~l!de<:l.t" il.<lcll;" .. nt lI'~·in~ic~i~i!>'"r;!>~f&''' tR."b~~;'c~';' l"lliOal<>t$.l i.· .. ...•.... ··i:.. . .j ..... 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 5/2 

% 

100 

Redox Features 

Color (moist) Loc' Texture Remarks 

clay granular 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

_ Histosol (A1) Sandy Redox (S5) 1 em Muck (A9) (LRR C) 

_ Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (A 10) (LRR B) 

_ Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 

_ Hydrogen Sulfide (M) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

_ Stratified Layers (AS) (LRR C) Depleted Matrix (F3) Dther (Explain In Remarks) 

_ 1 em Muck (A9) (LRR 0) Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) Redox Depressions (FB) 

_ Sandy Mucky Mineral (S1) Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

31ndicators of hydrophytic vegetatIon and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Re~:::~i~Q~aver (ii~r~~~ntjr •.•.•.•••. • •. ' •.•••.•••••...•.• :;;1 .••.. · •••. ·. .............;\;} 
f--'"Duen'"'(t""h-(ji-,nc-h-e-S-)"---------------------------i •• Hl'd;i"SM~re.~nt'?···.·· •• • •• "es' 

.... •.. > •••.•... \ .•..•••.•....• 

Remarks: No redox observed. 

HYDROLOGY 
Weiland H drolQ IhcliatQt1I' 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water~Stained Leaves 

Field Qbseria!lon&l 

Surface Water Present? 

Water Table Present? 

Saturation Present? Incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Ddor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Solis (C6) 

Thin Muck Surface (C7) 

No ...x..- Depth (inches): 

No ...x..- Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (63) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 5, 2012 

AoolicanUOwner: U.S. Bureau of Land Manaaement State: Utah Sam plloo"olnl: .W43A 

Investlgator(s): Jeff Boice, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslooe, terrace, etc.): drainaae floor Local relief (concave, convex, none): none Siooe (%): 1 

Subreaion (LRR): 0 Easting:368517 Northina: 4143573 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdroloalc conditions on the site tvoical for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: 

Are Vegetation: Soil: or Hvrlrologv: 

Hydfophytlc Vegetation Present? Yes: 

Hydric €loll. Present? Yes: 

WeUimdH drolo Preseht? Yes; 

significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

naturallv disturbed? (If needed exnlain an answers in Remarks.) 

oint locations, transects, im ortant features, etc. 

..lL...- No; 

..lL...- Not 

X No: 

- ..... "'""11" the Sampled Area 
_;";"-1 within a Wetland? Yes: X 

Remarks: Wetland drainage swale. Photos of site: 1198· soil, 1199· north, 1200· south. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
.. .... 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance rest Worksheet: ... . ...... 
1. Number of Dominant Species That 

Are DBL, FACW, or FAC: 3 (A) 2. 

3. Total Number of Oom Inant Species 

4. 
Across All Strata: 3 (B) 

0 .. = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are DBL, FACW, or FAC: 100 (AlB) 

1. Prevele"''''' IndeX WorksMot: 
... > > ••. 

••••••• 

2. Total % Cover of: Multiply by: 

3. OBL species: 50 xl; 50 

4. FACW species: 50 x2 = 100 

n ..,. ; Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 61 x6' ) FACU species: x4; 0 

1. Juncus arcticus 35 Y FACW UPL species: x 5 = 0 

2. Carex nebrascensis 30 Y DBL Column Totals: 100 (A) 150 (B) 

3. Eleocharis palustris 20 Y OBL Prevalence Index = BfA = 1.50 

4. Carex praeQracilis 10 N FACW HVdroPhvtlc Veoelalionlndlc;l16,S:' •.•. :. 
5. Mentha piperita 5 N FACW X Dominance Test >50% 

6. X Prevalence Index is :;;3.01 

7. Morphological Adaptations1 (Provide supporting 

B. 
data in Remarks or on a separate sheet) 

. 

.100 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 
.... ,. •••..• ' C 

......) ; . .. 
Hydrophylic .. 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust V"lIetalion Pteseht'! ....... .. , Yes: X.. ., No; . .. 

Remarks: Wetland plant community. 



SOILS Sampling Point· W43A 

.p.Pfile Oeseri pli,,';, . (De~.rlb~t",;h", dePtll n~ed.d to dO<;Ulmi~IIi11if1di,,~ior ';xJ';~ftrrn t~!! ~l>s~n~<!~l'~di"ator~I ... ·..i LL2' ····.··j'ec 
Depth Matrix Redox Features 
(inc~es) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 10YR 4/1 100 - - - - clay -

. 

-

1Tvne: C-Concentration D~Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2-Location: PL -Pore Linino, M::;Matrix. 
:'<1,' ..•..•.•.. " ..............; ............. ; 

Hvdrl<>Sojllndjc.tors:· APplicable to <Ill (;'RRs uoles1\olherwis .• noted.)', .' ........ 
_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

~ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

Restri"tive LaYer (ihr~i;enl);"> < .••.. ... •••••••••••••••••••••••••••••••••• ••••••••• •••• 
Type: 

Deeth (inches): 

Remarks: Pit is mostly fibric material, minimal soil development. No redox observed. 

HYDROLOGY 
Wetland Hdrolo lridlcators, 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

X High Water Table (A2) 

X Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift DepOSits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves B9 

fleldObs.ervatlan.: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

X Hydrogen Sulflde Odor (C1) 

Yes: 

Oxidized Rhlzospheres along Uving Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Salls (Ca) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No --"-- Depth (inches): 

1··lndj""tor~fo~~~.;bl~"'''ticHydri. Soil~; .·C~·i·.·.·. 
-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

• ••••••••••• .. .... 
• ••••••••••••• 

IH¥drl.SoJfpr~!I~o!1.· •.••• · •••. Yes,X • .•• Nq,·(jl 

Seconda Indicators 2 or more fe ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

FAC-Neutral Test D5 

Surface Water Present? 

Water Table Present? Yes: ~ No 

Yes: X No 

Depth (inches): --'!.5_-I 

Saturation Present? Incl. ca lila frln e De th inches: 0 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: -



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton / Kane Samplina Date: June 6, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaaement State: Utah Sa!l)pllngPoint: VV43B • ... 

Investiaator(s): Jeff Boice, Collin Covinaton Section, Township, Range: 12 39S 6W 

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 3 

Subreaion (LRR): D Easting: 368518 Northing: 4143576 Datum: NAD83 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hvdrolooic conditions on the site typical for tills time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetation: Soil: or HVdroloov: nalurallv disturbed? (If needed exolain any answers In Remarks.) 

oint locations, transects, im ortant features, etc, 

Hydrophytlc Vegetation Preseht? 

HydriC SiJllF'reseht? 

Prese"t? 

....L1 ..... -j Is tt1eSanipledArea 
YeS: X within a Weiland? 

Ya, No; X 
Remarks: Hillslope off upland terrace. Approximately 18 inches above the wetland sample point. Photos of site: 1201 - soil and 1202 - west. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator • • •• •• 
. ..... 

Tree Stratum (Plot Size: ) % Cover SpeCies? Status Dominance TeSI Worksheet! •••• ......... . . 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC; 1 (A) 

3. Total Number of Dominant Spedes 

4. 
Across All Strata: 2 (B) 

0 . .......... ::; Total Coyer Percent of Dominant Species That 

Saplinq/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Prevalence Index Worksheel: • ...• ..•.. .•.• .••. . ••....••..••••.•. 

2. Total % Cover of: Multiplv bv: 

3. OBL species: x1= 0 

4. FACW species: 40 x2 ::; 80 

o ... .•.. = Total Cover F AC species: 10 x3 = 30 

Herb Siratum (Plot Size: 6' x6' ) FACU species: 35 x4 = 140 

1. Melilotu5 officinalis 35 Y FACU UPL species: 10 x5 ::; 50 

2. Juncus arcticus 30 Y FACW Column Totals: 95 (A) 300 (B) 

3. Carex praeQracilis 10 N FACW Prevalence Index::; BfA ::; 3.16 

4. Poa pratensis 10 N FAC HYdroJ)hyti~Vegetatro"l"dlcalor$~ ..••. • ••••• • •••••• 

5. Thinoovrum intermedlum 10 N UPL Dominance Test >50% 

6. Prevalence Index Is ~3.01 

7. Morphological Adaptationsf (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

95 .••• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: .:Q •.•.... .... .... ..... 
•• • • .. 

• • ••• Hydrophytic 

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust 
Vegetation Presel)t? 

.. . .. ..... Yes: •• · ••.• NO'X.: .•....• 

Remarks: Upland plant community. 



SOILS 

Depth 
(inches) 

0-18 

Matrix 

Color (moist) % 

10YR 5/2 100 

Sampling Point' W43B 

Redox Features 

Color (moist) % Tvpe' Texture Remarks 

clav aranular 

lTvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linina. M-Matrix. 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A 10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) __ Redox Depressions (Fa) 31ndicators of hydrophytiG vegetation and wetland 
_ Sandy Mucky Mineral (S1) __ Vernal Pools (F9) hydrology must be present, unless disturbed or 

,_ .. problematic. 
Sandv Gleved Matrix {S4} 

Re~:::tiveL"ver(iIPr" •• nt)' ....•. ' ............•......•...•.. ' ...•.••...••.•...•.•.•..•...•.••.•.•.••..•••. ·.....c·. . .... ·.·.·.··.··· ... ·1... .j~T:;ii ... n ~l 
Denth linches l: !i¥~ric §gjl "r~~~n.t'1 •• · •••.• • •.•.•• Ye~' ......... LNQ,j{} 

Remarks: No redox observed. Densely compacted. 

HYDROLOGY 
WetlandH drolo Indicators: 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlv.rine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation VIsible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No 1- Depth (inches): 

No 1- Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation VIsible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

WetlMd. H¥.droJogjl. 
Presf;lnt?- ' 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is moist, not saturated. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecVSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6,2012 

ApplicanVOwner: U,S, Bureau of Land Management State: Utah .SampliM poin!: VV44A.·· • 

Investigator(s): Jeff Boice, Collin Covington Section, Township, RanQe: 12, 39S, 6W 

Landform (hllisiope, terrace, etc.): dralnaae floor Local relief (concave, convex, none): none Slope (%): 3 

Subregion (LRR): D Easling: 368636 

Soil Map Unit Name: No soil survey is available 

Are climatic / hvdrologic conditions on the site tvpical for this time of vear? Yes: X 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? 

Are Venetation: Soil: or Hvdroloav: naturallv disturbed? 

SUMMARY OF FINDINGS - Attach site map showin 

Hydrophyflo Vegelalicnpresenl? 

Hydrlo Soli Pres en!? 

Wetland H drclo Presenl'/' 

Yes: ~ 

Yes: ~ 

x No: 

Northing: 4143464 Datum: NAD83 

NWI classification: Not Available 

No: (If no, explain in Remarks.) 

Are "Normal CIrcumstances" present? Yes: X No: 

fit needed explain any answers In Remarks.) 

ortant features, etc, 

Yes: X No: 

Remarks: Wetland drainage swale, no channel present. Photos of site: 1203 ~ soil, 1204 - west, 1205 - north, 1206 - south. 

VEGETATION U - tT fit se sClen I IC names o' plan s 

Absolute DOOlinant Indicator I,; '.' .. .. .... 
•••••••••• 

. . . . 
Tree Stratum (Plot Size: ) % Cover Species? Status D()lnlriar1c.'te~IW()rk$h··l! ••. ' •.• •. •• .. 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 2 (B) 4. 

0 
. .. 

::; Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. Prevalelice Index Work$he~t: ........................ . ...... 
2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 90 x2= 180 

0 .' ." = Total Cover FAG species: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4:::: 0 

1. Carex praegracllis 55 Y FACW UPL species: x5= 0 

2. Juncus arcticus 35 Y FACW Column Totals: 90 (A) 180 (B) 

3. Poa sp. 10 N - Prevalence Index::; BfA::; 2.00 

4. HVdropl1V!i!> VOQ"tatlQuJndicalor$; .•. .' 

5. X Dominance Test >50% 

6. X Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

100 .•.••.• ::; Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o ....•....••... lfydroPhytiq ". .. ... ••... ····..i ' ..... '.' ••.•••..•.. 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Vegetation !'resent? y. lC ,. N . • •.... .. ; .. ;. .• ". •. .• ..... es: .•• •.• c>: .• 

Remarks: Wetland plantcommuniiy. 



SOILS Point: W44A 

PrQf!I~ D~scriptiQn: co •• crib.to th .. if~Pthn."ded tOdoctim~nttheindicai~!'~redn(ir"'We~b.eijQ~~f indic<ltofflJ • • 
.;; 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc:!. Texture Remarks 

0-8 10YR 5/2 98 10YR 5/6 2 C M clav denselv rooted 

8 -18 10YR 5/1 95 10YR 5/6 5 C M clay -

'Type: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininn_ M-Matrix. 
.•... : ..••. .... . <.>( ....• '.,.. ...\'",' .. <·· ... ··/·:·1··· .. ,,, .... ,'.' .,:.. ....• .:.\ " .. :"'.:( 

HYdri!> Soil 'odicator.: (Applicable toallLRRli. unless otherWise noted,F:,'lndicatof$ fo,Prob(ematicI:lYc:iric $()iLsI,: 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stnpped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix.(F2) -- Red Parent Matenal (TF2) 

_ Stratified Layers (A5) (LRR C) _X_ Depleted Matnx (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surfaoe (F7) 

_ Thick Dark Surfaoe(A12) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

R~stri"tive Laverdf pr~sel\tj; ..................... 
••••••••••• • 

..... 
• ••• • .0 .................... 

.................... ;~] •• · ••• i\ji·· •• : •••..••.••••••..•.. iiim 
. ...... " ·.·..:ii 0 . NP;i; Tvpe: 

Deoth linches): 

Remarks: Densely compacted 

HYDROLOGY 

Wetland H drolo Indicators: 
Prima Indicators an one indicator Is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Observ lions' 

Surface Water Present? 

Water Table Present? 

frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Hydridoi! I, ft Y~s: J( '. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment DepOSits (B2) (Riverine) 

Drift DepOSits (B3) (Riverine) 

Drainage patierns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (03) Thin Muck Surface (C7) 

No ..lL. Depth (inches): 

No ..lL. Depth (inches): 

No X De th inches: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Dry and friable. It is assumed that early season water levels are sufficient to support wetland conditions. 

. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProlectiSite: Alton Coal Tract CitY/County: Alton / Kane Samollno Date: June 6, 2012 

ApplicanUOwner: U.S. Bureau of Land ManaQement State: Utah $arnpJj~g"olot; VV44B •...... 

Investlaator(s): Jeff Boice, Dennis Wenaer, Collin Covington Section, Townshio, Ranae: 12, 39S, 6W 

Landform (hillslooe, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 5 

Subregion (LRR): D Easting: 368630 Northing: 4143469 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, exolain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloov: natural! disturbed? (If needed exolaln anv answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site ma showing sam lin point locations, transects, important features, etc. 

HydrophytlO:Vegetatlon Present? Ye., ~ No: I. the sampled Area 
Hydric Soil "tesent? Yes; dL... NO: Within" Wetland? Yes:X No: 

Wetland H drolo PIllset? Ye" X Nd: 

Remarks: HllIslope that Is potential groundwater seepage area. Photos of site: 1207 - soil and 1208 - west. 

v EGETATION U . se sCient I IC names of plants 

Absolute Dominant Indicator .' .... .. 
:. 

. . 

Tree Stratum (Plot Size: ) % Cover Species? Status DomiMllce Test Worksheeh 
~~ 

.. .. '..,' 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (8) 

o ., ;.;: = Total Cover Percent of Dominant SpeCies That 

Saollna/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 66.7 (AlB) 

1. . .... ··(Wc'~h' PtevalenceJndex orks eel: ., ............ ~... ' ......... 
2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 55 x2= 110 

'0··.· = Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 27 x4= 108 

1. Juncus arcticus 35 Y FACW UPL species: x5= 0 

2. Carex praegracilis 20 Y FACW Column Totals: 92 (A) 248 (8) 

3. Melilotus officinalis 20 Y FACU Prevalence Index = BfA = 2.70 

4. Plantago major 10 N FAC HYdrophytic Yegeialionlndloators;·· .• ,. ,~, .. , ••..•.•••• 

5. Achillea millefolium 5 N FACU X Dominance Test >50% 

6. Taraxacum officlnale 2 N FACU X Prevalence Index is :::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

92<:'. .. = Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 1fndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o· ... HY<lroPhyt;G ..••••..••••••••.••••.....••...•... . .. 

% Bare Ground in Herb Stratum 8 % Cover of Biotic Crust 
Vegelalianpresent?ys' X No: •.......• ····· .. < . ..... ..... ••. 

Remarks: Wetland plant community. 



SOILS Sampling Point: W44B 

Pro~!e p~;"riptlol!; (1l~$crib.tQ the (i;'"th n~"c:I~JltQd&~Q",.~lt"i,j..di~~t~r~~~Q"lirmlh"ab$.!1~~Qfindica\&(;,1. . ...•• ..2 .... ': ...... . 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-7 10YR 5/2 98 10YR 5/6 2 C M clay root material 

7 -18 10YR 7/1 90 10YR 5/6 10 C M clav 

. 

1TVp.e: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand __ Gralns. 2Locatlon: PL=Pore Linino, M=Matrix. 

r-- Histosol (A1) 

r-- Histic Epipedon (A2) 

r-- Black Histic (A3) 

r-- Hydrogen Sulfide (A4) 

r-- Stratified Layern (A5) (LRR C) 

r-- 1 cm Muck (A9) (LRR D) 

r-- Depleted Below Dark Surface (A 11) 

__ Thick Dark Surface (A12) 

r-- Sandy Mucky Minerai (S1) 

Sandv Gleved Matrix (S4) 

x 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Re~::::IV. Layer (if present), •..•... .• •.• .... • ...•...• • ...•.... . .•••.. . •. • • ... •. ..< . ..... . ... .... .... . .......... / ...................•..•...•...................... 1 ........ T ...•• " (··<··iiI .... .. i .. i.... .•..•... .. ..••... ••.• Ko,t·r 
1--'-"=-,,--,------------------------1 HydricSQU ··Yes')(· ...•. . .••.. 

Deoth (inches I: ....• .. 

Remarks: -

HYDROLOGY 
Weiland. H drolo !ndicator., 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Nonriverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water~Stained Leaves 

Field Observations' 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

___ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) Thin Muck Surface (C7) 

No -1L Depth (inches): 

No -1L Deptll (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Moist, not saturated. Potential groundwater seepage on terrace. It is assumed that early season water levels are sufficient to support wetland 
conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProlecUSlte: Alton Coal Tract CitY/County: Alton / Kane Samolino Date: June 6, 2012 

Applicant/Owner: U.S. Bureau of Land Mana!:)ement State: Utah SaOOplfngl'611\1: W44C 

Invesllaator!s): Dennis Wenaer, Collin Covington Section, Township, Range: 12,39S,6W 

Landform (hillslooe, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%): >1 

Subregion (LRR): D Easting: 368324 Northing: 4143473 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: ,5011: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or HvdroloDv: naturallv disturbed? (If needed eXDlain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, important features, etc, 

Hydrophytfo Vegetatioh!"!",,"'n!? 

Hydrlo Soli Presel1i1 

WetlandH dralQ . Preseh!? 

Yes: 

, -Yes~ 

Yes: 

No: 
No: 

...£1_--,-1 Is tMSampled Area 

....,X=-4 wilhihil Wetland? 

No: X 

Yes: No: X 

Remarks: Terrace outside of drainage and the seepage area influence. Photos of site: 1209 - soil, 1210 - east, 1211 - south. 

VEGETATION - Use sCientific names of plants 

Absolute Dominant Indicator 
Tree Stratum {Plot Size: 6' x 6' % Cover Species? Slatus 

1. Juniperus osteosperma 5 Y UPL 

2. 

3. 

4. 

5;; = Total Cover 

Saolinq/Shrub Stratum (Plot Size: ) 

1. 

2. 

3. 

4. 
() .' .... '. = Total Cover 

Herb Stratum (Plot Size: 6' x 6' ) 

1. Melilotus officinalls 25 Y FACU 

2. Achillea millefolium 20 Y FACU 

3. Poa pratensls 20 Y FAC 

4. Juncus arcticus 10 N FACW 

5. Bromus tectorum 5 N UPL 

6. Chenopodium sp. 5 N -
7. Thinopyrum intermedium 3 N UPL 

8. Bromus inermis 2 N FACU 

90 ". ::: Total Cover 

Woody Vine Stratum (Plot Size: ) 

. ". , .' 

Dominance Test-Worksheet: . ....... 

Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 

Total Number of Dominant Species 
Across All Strata: 4 (B) 

Percent of Dominant Species That 
Are OBL, FACW, or FAC: 25 (AlB) 

. ..., , 
Prevalence Inde" VVoi~$Mi1t'. " ... ,.,. ,' ...... '., . 

Total % Cover of: Multiolv by: 

OBl species: x1= 0 

FACW species: 10 x2 = 20 

FAC species: 20 x3 = 60 

FACU species: 47 x4= 188 

UPl species: 13 x5= 65 

Column Totals: 90 (A) 333 (B) 

Prevalence Index = BfA::: 3.70 

Hyd,c)pl1Ytic veg.i~tiorJ Indicalol'$' , .••.. " .'., 

Dominance Test >50% 

Prevalence Index is .5:3.01 

Morphological Adaptations1 (Provide supporting 
data In Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain) 

~1""' _______________________________ -I1Indlcators of hydric 5011 and wetland hydrology must 
be present, unless disturbed or problematic. 

2. 

Total Cover: ()",.' ••.. ·Hydrophylil: .' ,. , •. '~ .••... ,' . 

f-o;.-,-B-a-re-G-rO-U-nd-in-H-e-r-b-S-t-ra-tu-m--10--"':':=-"""%""cc.o-v~e"r"'o~f B'-i'-o-'tic-"'-C-ru-s-t---------! ~e~~t~tioh_prese~t'l ;_ Yes::: --:-' ':--::;':- __ N~:,X,:::- ::--:- ' 

Remarks: Upland plant community. 



SOILS Sampling Point: W44C 

F>r()fil~ bQ!lqtiPiiQ~: (Dl!$¢,iI)Qt<itI1Qd~P!" ~~~d~d i"dQ~um.;'t me Jndi ".td:rC)~"onlir~ tti .. l,s.nCQ()lilidicat()r~< ,c f .' .•..•.•.• : ....: •. '. ....• .•.•.•• ....c· 
Depth 

(Inches) 

0-18 

Matrix 

Color (moist) 

10YR 0/2 

% 

100 

Redox Features 

Color (moist) Texture Remarks 

clay granular 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore LininQ, M=Matrix. 

_ Histosol(A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (Ao) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A11) 

_ Thick Dark Surface (A 12) 

_ Sandy Mucky Mineral (S 1) 

Sandv Gleved Matrix (S41 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

R.~::::i~e [avern!Pfesentl,· ••..•.•.••.•.••••. ' •...••...• • • ... •..•. .•.• •••. ..• .•• . ••. ' .•..••••••••..••.••..•...•••. " .•.•.•.•••.. ' ..•••••.•.•• ·····I~·i·;;;~·;!I •.••..•.•... . •.•.• i .... ',' 
Deoth (inches1: H¥<l'iI!'SOilprti'!l!nt'V yes,.....> No: jt'.i· 

Remarks: No redox observed. 

HYDROLOGY 
W~tlan" Ii .drolo Indicators: 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

WaterwStalned Leaves 89 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ....L Depth (inches): 

No ....L Depth (inches): 

No X 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Wetland H)lQrololW 
Yes' Pr •• ent? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. Soil was moist at 15 inches, not saturated. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6, 2012 

ApplicanUOwner: U.S. Bureau of Land Management State: Utah SambllM .POin\: W45. . .•. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, RanQe: 12, 39S, 6W 

Landform (hllisiope, terrace, etc.): drainaae swale Local relief (concave, convex, none): none Slope (%): 2 

Subregion (LRR): 0 Easting: 368640 Northing: 4143639 Datum: NAD83 

Soil M"p_ Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic I hydroloQic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soli: or H droloov: naturallv disturbed? {If needed explain anv answers In Remarks. \ 

Hydtophyllo Veg.tatI6~ Present? 

Hydric Soli PreSent? Yesl ~ No~ 
~~~~. 1$ the Samph,cI Area 
_~_+ within II Wetland? v"s,x 

Wetland H drolo Pres nt1 Yes: x No: 

Remarks: In bottom of drainage swale. Photos of site: 1216 - soil, 1217 - south, 1218 - north, 1219 - east. 

VEGETATION U . tT fit sa sClan I IC names 0 plan s 

Absolute Dominant Indicator 
I .. . ......... 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance Test WorkSMel: ;':.:;. 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 
Across All Strata: 2 (B) 4. 

0 ; 
::: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
;~,.'.. .... . ...... J'., Prevalence Index Worksh~etL ." ..,' .• .. ..' 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 90 x2= 180 

Q" .: = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Carex praegracllis 50 Y FACW UPL species: x5= 0 

2. Juncus arctlcus 40 Y FACW Column Totals: 90 (A) 180 (B) 

3. Hordeum jubatum TR N FAC Prevalence Index = BfA = 2.00 

4. HVdroDhvtlcVea"t~tiOr) Ind;c~l<>r$l' . .•.•••• ..• • ...• '" .•... 

5. X Dominance Test >50% 

6. X Prevalence Index is s3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

SQ ..• '.' = Total Cover Problematic Hydrophytlc Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: (f\ ~;,..' , .. ;i·····.··. Hydrophytic.;··; .....•..... 

% Bare Ground In Herb Stratum 10 % Cover of Biotic Crust 
VegetafionPresenl? 

Yes,XNOl ..•••.•.••..•. '.' ...... ....... . 
Remarks: Wetland plant community. 



SOILS Sampling Point' W45 

Profile DescriPlion:(IJ~.~rib.·t<5.lhe"~Plllh .. ~lled.I';·d"Cum~';it~l~diC~I~I~~~j)riilin\·tfl~~h •• nc. ..; ."' .. ,",. : " .... 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loe' Texture Remarks 

0·18 10YR 5/2 90 10YR 5/6 10 C M clav aranular 

'Tvpe: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

HYdrlc'sriillndlcatoro, (Applicable !o.~ilt~RSJJnles;"Ji,~..wJ,,~not~dil .. ... .•.•...•••••.••..•..•• : , .••••.• '.. ••. .'n<l'ca,,,,.s:£irpr~l:lr.mati~ ll~rlC s"N"j,'" 
~_w 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR 8) 

_ Black Hlstic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

r--- Hydrogen Sulfide (M) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

r-- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) Other (Explain in Remarks) --
r-- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S 1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

• ..' . ·"-";11'·... .', .•• '., .•...•..• ,:., ............ , ... Ii' .• '..... .,;'.' .•.••••.•.••.•.•. iri ••••.•••• (1.[ •• ; •. ' •. '.' ' .• ".' •.•. t1;j!t Restrictive Lave, (if "resent , > <... .•. 
I.·· •. L •••••• • ';j," f,·,t~; •• ;\ye$,~·.·t ••••••••• No, 

Tvpe: 

Deeth (inches): I" "~~"', C' ..,.::.,' 

Remarks: Soil held together with the high amount of clay. Calcium concretion nodules present. 

HYDROLOGY 

Indicators: 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrive,ine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Non,lve'ine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

field ObservaUonsl 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca 

Yes: 

Yes: 

Yes: 

Salt Crust(B11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ..1L. Depth (inches): 

No ..1L. Depth (inches): 

No X 

Seconda Indicators 2 or more ra uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Rive,ine) 

Drift Deposits (B3) (Rive'ine) 

Drainage patterns (B10) 

Dry·Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry. Alkali powder on surface. it is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6, 2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah $ijm plinQ POlnl: W46 ••. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Range: 12,39S 6W 

Landform (hillslope terrace, etc.): drainaae swale Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): D Eastlng: 368643 Northing: 4143673 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or HvdroloQY: naturallv disturbed? (If needed exnlain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site ma showing sam oint locations, transects, important features, etc. 

Hyctrophyllc Vegetation Present? 

HydrloSoliPresent? 
Yes: . ...lL.- Nor -~"""l Is the Sampled Area 

Yes: No: -'4--1 withIn aVVetland1 Yes: 

Weiland H drolo Ptesenl? Yes.; No: x 
Remarks: Located In a drainage swale. Photos of site: 1220 - soil, 1221 - west, 1222 - south, 1223 - north. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I' 
..... 

•••••• 
.... . ..... 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance Test Worksheet: 
• 

c' .•..•...• 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

O· = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 1 
Are OBL, FACW, or FAC: 66.7 (AlB) 

1. prQy~leoc~lnd&x Worksheet: .. < ......... ' .. 

2. Total % Cover of: Multiply by: 

3. OBL species: xl= 0 

4. FACW species: 25 x2 = 50 

O' .••.• ' •.•.•••. ;:::; Total Cover FAC species: 20 x3 = 60 

Herb Stratum (plot Size: 61 x6' ) FACU species: 35 x4= 140 

1. Juncus arcticus 25 Y FACW UPL species: 5 x5;:::; 25 

2. Melilotus officinalis 25 Y FACU Column Totals: 85 (A) 275 (B) 

3. Poa pratensis 20 Y FAC Prevalence Index;:::; BfA ;:::; 3.24 

4. Achillea millefolium 10 N FACU Hvdro"hvtlc veaektiOil Indicatots, • .•• .• .). • '. • •••. • 

5. Thinopyrum intermedium 5 N UPL X Dominance Test >50% 

6. Prevalence Index is ..,;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

85 ... ·.··••·• ;:::; Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. 11ndicators of hydric soli and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0·, Hydlophytlc .. • ••• 
........... " '. 

VegetlilionPra.ent1 Yes,!( 
........ 

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust . ........ .... " < ..... Nor·· ..•.• 

Remarks: Marginal wetland plant community. 



SOILS Sampling Point· W46 

P:rofi.l~ P~_$-c_rioti~m -{ae~~;i-be- to. thij:de~ttf nee-de(t:t_d-:~-d~_~~~_nt thij:~di.~~h~~,'o~:J6rifi~m::til~,:'abs~rlce oHi.d(~~ 
" 

iL.j" 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 10YR 5/3 99 10YR 5/6 >1 C M clav aranular 

'Tvpe, C::::Concentration D=Depletion RM::::Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Unino. M=Matrix. 
... ....... '",', ......... ".<T.'" 

HV(iric Sot! Indicator~:(I\PPlicable to all'-RR~ unlessotherwisenoted.\. ··'·····T' Indicato", fd'P'oblematlcHY<I.icS"il .. ,,·>·,< .... 
_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (Fe) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Minerai (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

Restri~tlv" ~~ver lifpr~sentl: ••..•... . ..... ... ' ..... ' ...... { .. '.' ·.i ........................ , .. ',>' •....•.... , •...... I····.·i> '.' ', .. ..• · •. ~ ..•. i·.·.· .•• ·i··). ......... . .. ·tNo:~;~[i 
Tvee: 

Deeth linches): 
Hy~'i<? $Qil.l'reSen!? Yes.' 

" 

Remarks: Marginal redox that is faint and minimal. 

HYDROLOGY 
Wetland H drolo Indio,tlors.: 

Prima indicators Seconda Indicators 2 or more re uired 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field ObservatlonSl 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized RhlzQspheres along living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No -'L Depth (inches): 

No -'L Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProjecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6, 2012 

ApplicanUOwner: U.S. 8ureau of Land Manaaement State: Utah Saroplln~ PQfnt: W4.1 ... 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): drainaae swale Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Easling: 368639 Northing: 4143579 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: Significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetation: Soli: or Hvrlrolonv: naturallv disturbed? (If needed exnlain anv answers in Remarks. \ 

SUMMARY OF FINDINGS· Attach site map showing sam oint locations, transects, im ortant features, etc. 

Hydfophytlb Vegetatldl1Present'/ Ye.: 

Hydlla soil present? Yes:' 

elland H droio Present? Yes: 

.lL....- No: 

.lL....- No: 
){ No~ 

-~=-i 15 the Sampled Arell 
_ ..... -1 within II Wetland? Yes: X No: 

Remarks: Drainage swale that is heavily grazed by livestock. Photos of site: 1224 - soil, 1225 - west, 1226 - south, 1227 - north, 1228 - vegetation. 

VEGETATION· Use scientific names of plants 

Tree Stratum (Plot Size: 

1. 

2. 

Absolute Dominant 
% Cover Species? 

Indicator I . , " 
Status Dominance Test WorKsMell 

Number of Dominant Species That 
Are OBL, FACW, or FAC: 

1-'3,,-. _______________________________ -j Total Number of Dominant Species 
Across All Strata: 

4. 

4 

5 
--

(A) 

(B) 

1-___________________ """0_ .. '-_ .. _.~ '.'_' . ·,:=:..T"o"'ta"'I-'C"'o"v"er'-__ ---i Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) Are OBL, FACW, or FAC: 80 (AlB) 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 20 x2= 40 

o '.'.,. = Total Cover FAC species: 25 x3 = 75 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Poa pratensis 15 y FAC UPL species: 15 x5= 75 

2. Carex praegracilis 10 Y FACW Column Totals: 60 (A) 190 (8) 

3. Juncus arcticus 10 Y FACW Prevalence Index = B/A = 3.17 

4. Medicago sativa 10 Y UPL HWroph\ftlc Ve~et"tlonlndicatQ""'; ".. • .... ' .. 

5. Symphvotrichum ascend ens 10 Y FAC X Dominance Test >50% 

6. Thinopyrum intermedlum 5 N UPL Prevalence Index is ..,;3.01 

7. 

8. 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

, 6<J . ••• = Total Cover Problematic Hydrophytic Vegetation 1 (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1-'1,,-. --------------------------------1 11ndicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

2. 

I-_____________ --'T"'o"'ta!!-I "'C"ov"e"'r:c-."'O_ •.. _·· ..•.• "' •.•.. _ , •..• ' ________ -1 HYdiQphYticL •.... ' •.• '. • ...• , 
" .. 

% Bare Ground In Herb Stratum 40 
Vag.' .• tatiooP,asent? . 

% Cover of Biotic Crust ., ___ 0' _::. -. _ _ Yes~ >(: - .. :_ : __ ~·o: 
• •••••••• 

Remarks: Marginal wetland plant community that only passes the dominance test. 



SOILS Sampling Point" W47 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Loc2 Texture Remarks 

0-3 10YR 5/2 100 - - - - clay granular 

3 -18 10YR 5/2 97 10YR 5/6 3 C M clav Qranular 

1Tvoe: C=Concentration D=Depietion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

H\fdric Soli lndlcajor.: (ApPllcQI!liIQ all ~~R$"~I~.$(!lherwi.~;'Qted.l> .• • ............> ..... rlnhic~tQr<;for prQJI~maticH'ldri~SciiJ$i;. 'cn 
r-- Histosol (A1) 

r- Histic Epipedon (A2) 

r-- Black Histic (A3) 

r- Hydrogen Sulfide (M) 

r-- Stratified Layers (A5) (LRR C) 

r-- 1 cm Muck (A9) (LRR 0) 

r-- Depleted Below Dark Surface (A 11) 

r-- Thick Dark Surface (A12) 

r-- Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

__ Sandy Redox (S5) __ 1 cm Muck (A9) (LRR C) 

-- Stripped Matrix (S6) 

-- Loamy Mucky Mineral (F1) 

-- Loamy Gleyed Matrix (F2) 

X Depleted Matrix (F3) 

-- Redox Dark Surface (F6) 

-- Depleted Dark Surface (F7) 

-- Redox Depressions (F8) 

-- Vernal Pools (F9) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present. unless disturbed or 
problematic. 

pRe"'~:""'rpi,:"'-ti""ve"'. L",av", .• e!..l'(i",-ilfJ:!! prr", •• ",,_ 'n"",I·)""",,--·--, ........ _-...... ""' ••• "-....... "" ••• "'-"'" X---" ..'-•.••.. """-..'-.• "'---' .....--'--' .•.•.••.•.•. --"-. .._-,-••. '."", .'.,-...... -C. .•••• ,-.-,-•• ---"., ·1 •·•··• .... :: ••• ~f ..•• L~C..~ ••.. :<··.. .... • •••............ >.,. . ..•. ···· .• 1·;. 
I iii s): .' .,. ....•.. .i . Yes:)! .. , ••.• ··N9L .di • 

Death inches: 

Remarks: ~ 

HYDROLOGY 
Indicators: 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves B9 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ...x... Depth (Inches): 

No X De th inches: 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous 'inspections), If available: 

Remarks: Located in drainage immediately above a headcut. Soil column was dry and friable. It is assumed that early season water levels are sufficient 
to support wetland conditions. 



WETLAND DETERMINATION DATA FORM" Arid West Region 

ProiecVSite: Alton Coal Tract City/County: Alton / Kane SamDlino Date: June 6, 2012 

ApplicanVOwner: U,S. Bureau of Land Manaoement State: Utah Sampling poinl: W4/}> 

Investioator(s): Dennis Wen~er, Collin Covinaton Section, TawnshlD, Ranae: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): drainage swale Local relief (concave, convex, none): concave Slope (%): 2 

Subreaion (LRR): D Eastlna: 368642 Northina: 4143529 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hvdroloalc conditions on the site typical for this time of vear? Yes: X No: (If no eXDlain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes:X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed eXDlain anv answers in Remarks.) 

oint locations, transects, important features, etc, 

HYdrophytlC VeSetation preMrtt? 

Hydric soil presenl'! 

Presenl1 

Yes: 
Yes: 

Yes; 

No) ·-""X ... _., Is thO Sampledl\rea 

...t:."";--j within a Wetland? No: 

No; 

Yes: Nb;X 

Remarks: Located in a drainage 8wale that has headcuts upstream and downstream. Area is heavily grazed. Photos of site: 1229 - soil and 1230 - west. 

VEGETATION U - tT fit se sCien I IC names 0' plan s 

Absolute Dominant Indicator ••• 
................. > 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance test Worksheet: •.•• : ............ ... 
. .- -

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (8) 

'0; .'. ... = Total Cover Percent of Dominant Species That 

Saplino/Shrub Stratum (Plot Size: 6'x6' ) 
Are OBL, FACW, or FAC: 33.3 (A/B) 

1. Artemisia tridentata 10 Y UPL Pr!lY~i~nc$ lnci~x Worksheet;· '.. ..·.·.i . 
2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: 20 x2= 40 

iO' ...•..•.. = Total Cover FAC species: 20 x3= 60 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 35 x4= 140 

1. Bromus inermis 25 V FACU UPl species: 12 x5= 60 

2. Juncus arcticus 20 V FACW Column Totals: 87 (A) 300 (8) 

3. Poa pratensis 15 N FAC Prevalence Index = BfA = 3.45 

4. Achillea millefolium 5 N FACU Hy<!roph\ltlc V"get.ilon Indic.lors: 
................. 

5. Meiliotus officinalis 5 N FACU Dominance Test >50% 

6. Symphyotrichum ascendens 5 N FAC Prevalence Index is ,..,;3.01 

7. Thinopyrum intermedium 2 N UPL Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or,on a separate sheet) 

77 . .•. ". = Total Cover Problematic Hydrophytlc Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

.... . 
HYdlQ~hytic . .... '. ......... .... ., .... 

Total Cover: . Q... ... 
% Bare Ground in Herb Stratum 23 % Cover of Biotic Crust 

Veget~ti<)nPr.s"n{? Yes, •..••.•.•. ·..NcMCi .•••••• .... '. " . . . 

Remarks: Upland plant community. 



SOILS Sampling Poinl' W48 

Profll~ ·Il~"gri ptino; (De scriM to Ihe d"nth n"eded t~d~~"ro~llltheln~i;;~tor<lr c~';;i IlI1tll~ ab.s""." . Ofhidicaici ••. lr) •••.•.•..••.•.••..••.. ,..:' •.•.• " ....• 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Lac' Texture Remarks 

0-8 10YR 4/2 99 10YR 5/6 >1 C M clay granular 

8 -12 10YR 4/2 100 - - - - clav no redox, Qranular 

12 -18 10YR 5/2 95 10YR 5/6 5 C M clay granular 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

_ Depleted 8elow Dark Surface (A11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandy Gleved Matrix (S4) 
.'. . ...... ~'- ,.; .. ' 

Re.triclive Laver rifpresentk .•.. 

Tvpe: 

Death linches): 

Remarks: The redox is either too minimal or too deep in the column to meet hydric conditions. 

HYDROLOGY 
Wetland H drolo rndlea!"r,,: 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (82) (Nonrlverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (87) 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (811) 

810tlc Crust (812) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ..1L 
No ..1L Depth (inches): 

No X 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

.... ..... ................? 
......• · ••. NOlx'r 

Seconda Indicators 2 or more re uired 

Water Marks (81) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish 8urrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), jf available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM -Arid West Region 

ProiecVSite: Alton Coal Tract Citv/Countv: Alton / Kane Samollna Date: June 6, 2012 

AoolicanVOwner: U.S. Bureau of Land Manaaement State: Utah Samollna Poiht: W49A 

Investiaatorls\: Dennis Wenoer, Collin Covlnoton Section, Townshlo, Ranae: 12, 39S, 6W 

Landform (hillsloos, terrace, etc. \: meadow Local relief (concave, convex, none): none SlaDe (%): 1 

Subreaion ILRR\: D Eastino: 368661 Northina: 4143747 Datum: NAD83 

Soli MaD Unit Name: No soil survev is available NWI classification: Not Available 

Are climatic / hvdrolonic conditions on the site tvnlcal for this time of vear? Yes: X No: IIf no, exalaln In Remarks. \ 

Are Vegetation: , Soli: , or Hydrology: 

Are Venetation' Soil: or Hvdrolonv: 

HydtophyllCVegetalion Plesent? Yes, 
Hydric Soli present? Yes: 

Present? Yes; 

significantly disturbed? Are "Normal Circumstances" present? Yes: X 

naturallv rlisturbed? IIf needed exnlain anv answers in Remarks. \ 

~ No! 

~ No: 

X No: 

oint locations, transects, im 

---I I. the Sampled Area 
...... _.......j withln a WefUmd? Yes: X No: 

No: 

Remarks: Wet meadow below an alfalfa field. Photos of site: 1234 - soil, 1235 - east, 1236 - northeast. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
Tree Stratum (Plot Size: % Cover Species? Status 

1. 

2. 

3. 

4. 

0 ;:::; Total Cover 

Saolina/Shrub Stratum IPlot Size: \ 

1. 

2. 

3. 

4. 

.• = Total Cover 

Herb Stratum IPlot Size: 6' x 6' \ 

1. Juncus arcticus 70 Y FACW 

2, Poa nratensis 10 N FAC 

3. Svmohvotrichum ascend ens 10 N FAC 

4. Carex nraenracills 5 N FACW 

5. 

6. 

7. 

8. 

::::: Total Cover 

Woodv Vine Stratum (Plot Size: , 
1. 

2. 

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust 

Remarks: Wetland plant community. 

.> •• 

Dominance re.t Wotk.heet,. .•. . .... ... '. 
Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 

Total Number of Dominant Species 
Across All Strata: 1 (B) 

Percent of Dominant Species That 
Are OBL, FACW, or FAC: 100 (N8) 

Prevalence IndeX Worksh •• t: ••....••.... ................. 
Total % Cover of: Multiolv by: 

OBL species: x1= 0 

FACW species: 75 x2 = 150 

FAC species: 20 x3= 60 

FACU species: x4= 0 

UPL species: x5= 0 

Column Totals: -"9,,,5 __ (A) 210 (8) 

Prevalence Index = B/A = 2.21 

HvdroDhvtlo Vegetationlhdlcators: .•..•.•.••• ' .•. . . 

x 
X 

Dominance Test >50% 

Prevalence Index is :;;3.01 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

Problematic Hydrophytic ilegetation' (Explain) 

11ndicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

HydrQP~ytiG ... •..•• ... '. > 
I Vegetabon Pre •• lIt? y' ·X·····.· . . N·' .. 
I ..•...•.•••• s,~···.·.o_ ... 



SOILS Sampling Point- W49A 

Depth Matrix Redox Features 
(Inches) 

Color (moist) % Color (moist) % Type' Loc' Texture Remarks 

0-3 - - - - - - oroanics fibrous root zone 

3 - 16 10YR 5/2 65 10YR 5/6 15 C M,PL clay granular, 20% calcium nodules 

1TvDe: C::::Concentration D::::Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL::::Pore LininQ, M=Matrix. 

_ Histosol (AI) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

x 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (Fl) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (Ala) (LRR B) 

Reduced Vertic (FI8) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

_ Depleted Below Dark Surface (All) _. __ Depleted Dark Surface (F7) 

_ Thick Dark Surface (A 12) 

_ Sandy Mucky Mineral (SI) 

Sandv Gleved Matrix (S4) 

Redox Depressions (FB) 

Vernal Pools (F9) 
31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Depth (inches): . nyu .. ~, ......., .Ye.s:>!,,", J1191', 
Remarks: No soil in the top 3 inches of the column, just organic material. Calcium concretion nodules account for 20% of the column below 3 inches. 

HYDROLOGY 
Wetland H drolo indicators: 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonrlverlne) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonriverlne) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

FleldObservation$; 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (Bll) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Seconda Indicators 2 or more re uired 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B 1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (Ca) 

Recent Iron Reduction in Plowed Soils (C6) __ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) Thin Muck Surface (C7) 

No ..L Depth (inches): 

No ..L Depth (inches): 

No X De th inches: 

__ -I Wetl.nct Hydrolo9Y 
I',."enI7 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks; Dry and friable. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Samollna Date: June 6, 2012 

Applicant/Owner: U.S. Bureau of Land Manaqement State: Utah $(lmPlingPolnt: .VV491l ..•. ' •. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Range: 12,39S 6W 

Landform (hllisiooe, terrace, etc.): meadow Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Easting: 368670 Northing: 4143743 Datum: NAD83 

Soil Mao Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon: Soli: or H droloov: naturallv disturbed? (If needed eXDlain any answers in Remarks.) 

Hydrophytlc Vegetation present? Yes: ~ No! x.. Is the Sampled Area 
Hydric $(lIiF'resent? Y$M No: X wlthh, a VVeilartd1 Yes·: No:X 

WetlandH drolo Present? Yes~ No: X 

Remarks: Located in transitional area from wet meadow to sagebrush/juniper upland area. Photos of site: 1137 - soil, 1138 - west, 1139 - southwest. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
.... : . .. 

Tree Stratum (Plot Size: ) % Cover Species? Status Domlnaficerest Wo,ksheeti ...... 
••••• '. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 0 (A) 

3. Total Number of Dominant Species 

4. 
Across Ali Strata: 2 (B) 

0 .... = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. ProvalencelndexWorksheetl ••... ·.··..i . .. .' 

2. Total % Cover of: Multiplv by: 

3. OBL species: x1= 0 

4. F ACW species: x2 = 0 

O· = Total Cover FAC species: 2 x3= 6 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 85 x4= 340 

1. PolVQonum doualasli 45 Y FACU UPL species: x5= 0 

2. Chenopodium album 35 Y FACU Column Totals: 87 (A) 346 (B) 

3. Poa secunda 5 N FACU Prevalence Index = B/A = 3.98 

4. Poa pratensis 2 N FAC HydrQPhytlc "eRet.tlon Indicat6r'$; • •• • 

5. Dominance Test >50% 

6. Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

87 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. flndicators of hydric soli and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Q - Hydr<>phytlc • • 

. ........ ... 
% Bare Ground in Herb Stratum 13 % Cover of Biotic Crust Vegetation Pr .... llt'l Ys' No: X 

..... 
••. ." ...•.....•. e, •••• ." 

Remarks: Upland plant community. 



SOILS Sampling Point· W49B 

I pr<>fileDescrIP!lon: (Describe to ih~del>lIIneedeci. 16 d"cl!I11~"'t tt";i"qi~~;~;"r ~o"fi'ni the .l>s.Hc~;';'iridl,;"t<>t~.f;' '( ........., ... 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-7 10YR 4/2 100 - - - - clav aranular 

7 -16 10YR 5/2 90 - - - - clav 10% calcium nodules 

16 -18 10YR 5/2 89 10YR 5/6 >1 C M clav 10% calcium nodules 

'Tvpe: C=Concentration D=Depletion RM::::Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Uninn M=Matrix. 
",0' . . .••. :..... ••.. • .... 1.1 

Hydric Soil Indicator.: Applicable!o all ~RRs unless otherwise. noted ••. •. .•.••.••• .... •..•••.•..•.•. .....• • ..1" rndl~at"I'Sf.;;'pr6"1~h,atle Hvclii~$Oils" i</· 
r-- Histosol (A 1) -- Sandy Redox (55) 

r-- Histic Epipedon (A2) -- Stripped Matrix (56) 

r-- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

r-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

r-- Stratified Laye", (A5) (~RR C) -- Depleted Matrix (F3) 

r-- 1 cm Muck (A9) (~RR D) -- Redox Dark Surface (F6) 

r-- Depleted 8elow Dark Surface (A11) -- Depleted Dark Surface (F7) 

r-- Thick Dark Surface (A12) -- Redox Depressions (F8) 

r-- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (54) 

R~stricti"eLaver (i(presellt); ...................................................... ·.;X···.········ i .·.·> 
•••• 

Tvpe: 

Deoth (inches): 

Remarks: Redox Is located too deep in the column to meet hydric characteristics. 

HYDROLOGY 

l.ndic~tQr$: 

an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverille) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (83) (Nollriverlne) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Obs.rvaHons, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incL ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (812) 

Aquatic Invertebrates (913) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (CB) 

Thin Muck Surface (C?) 

Other Ex lain in Remarks 

No ...2L Depth (Inches): 

No ...2L Depth (illches): 

No X 

-- 1 cm Muck (A9) (~RR C) 

-- 2 cm Muck (A10) (~RR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- other (Explain in Remarks) 

31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

·.··./A.··). ........... ........ ..... ...... . .. ···i 
.•••............................... ...•••.•. '. • ••.•.••..•.... ·ni. .... ..... .....: .... 
Hy~fJq:SQU Pfe~ent1> • Yes:. .•.. .N'l:~ 

Seconda Indicators 2 or more re uired 

___ Water Marks (B1) (Riverille) 

___ Sediment Deposits (82) (Riverine) 

Drift Deposits (B3) (Riverine) 

___ Drainage patterns (B10) 

___ Dry-Season Water Table (C2) 

___ Crayfish 8urrows (CB) 

___ Saturation Visible on Aerial Imagery (Cg) 

___ Shallow Aqultard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiecVSite: Alton Coal Tract City/County: Alton / Kane Samplin9 Date: June 6, 2012 

ApplicanVOwner: U,S, Bureau of Land Management State: Utah SamPlina PQlnt:W50A , 

InvestiQator(s): Dennis WenQer, Collin CovinQton Section, Township, RanQe: 12,39S,6W 

Landform (hillslope, terrace, etc.): meadow Local relief (concave, convex, none): none Slope (%): 1 

SubreQlon (LRR): 0 EastlnQ: 368697 NorthinQ: 4143801 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydroloQic conditions on the site tvoical for this time of year? Yes: X No: (If no, exolain in Remarks,) 

Are Vegetation: ,Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veoetation: Soil: or HYdroloav: naturallY disturbed? ,(If needed explain any answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site ma showing sam oint locations, transects, im ortant features, etc. 

Hydrophytlo Vegsla1lon Presenl? Yes; 

Hydric iloll Preseht? Yes: 

Wetland H orolo present? 18$ 

.lL- No: 

.lL- No; 

X No: 

-=""'"'1 1$ the SampledAI'E! • 
.... ,......,..,.-1 within 11 Weiland? Yes;l( No·; 

Remarks: Drainage 8wale depression off of irrigated agriculture field. Photos of site: 1241 - soil, 1242 - west, 1243 - southwest. 

VEGETATION U . tT fit se sClen I IC names 0' plan s 

Absolute Dominant Indicator ,.. . ......................................... 
Tree Stratum (Plot Size: ) 0/0 Cover Species? Status Dominance Test w()rksheetr •.....••• 

1. Number of Dominant Species That 
Are OBL. FACW, or FAC: 2 

2. 

3, Total Number of Dominant Species 
Across All Strata: 2 

4, 

o· ;:: Total Cover Percent of Dominant Species That 

.. .. 

(A) 

(B) 

SaplinQ/Shrub Stratum (Plot Size: ) 
Are OBL. FACW, or FAC: 100 (AlB) 

1, 
. . .. ··c .• 
Prev.lence Index Wo,ksMo!: . .... ' ..... 

2, Total % Cover of: Multiply by: 

3, OBl species: x1= 0 

4, F ACW species: x2 = 0 

o .•...••... ;:: Total Cover FAC species: 60 x3= 240 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1, Poa pratensis 50 Y FAC UPL species: 5 x5= 25 

2, Hordeum iubatum 30 Y FAC Column Totals: 65 (A) 265 (B) 

3, Medicago sativa 5 N UPL Prevalence Index;:: BfA;:: 3.12 

4, Melilotus officinalis TR N FACU Hvcl'QDhvtic Veaotatlon roelle.tors: ' •••• . .•. 

5, X Dominance Test >50% 

6. Prevalence Index is ::.;3.01 

7, Morphological Adaptatlons1 (Provide supporting 

8, 
data in Remarks or on a separate sheet) 

81L .• .... ;:: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1, 11ndicators of hydric soil and wetland hydrology must 

2, 
be present, unless disturbed or problematic. 

Total Cover: . p,': .• ; ... .... ... "" ...... ' . . 

Hyd'<iphytIG 

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust 
VegolatlohPr"s.l1t? Yes: J(i .• III,,; ",' . .. 

Remarks: Marginal wetland plant community. 



SOILS Sampling Point' W50A 

Profile DescrjPtion' ([leserib" to th" dePth~~Q,,~JtQdQt:um.~lt~. i;'~ic!ltd;;'io<!l1lir", the "~$el'lce ofi~(liI;ato~;)\> ••••..... 'i 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-5 10YR 4/2 90 - - - - cl"y no redox, 10% calcium nodules 

5 -16 10YR 512 60 10YR 516 30 C M clay 10% calcium nodules 

'Tvpe: C=Concentration D~Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino, M=Matrix. 

Hydric SOillnditator$:(AppIiC~bl"to ~IILRR~Unl~$Solh.rwjb.rlOI~<I.' '.' 

_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Hlstic (A3) -- Loamy Mucky Minerai (F1) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (AS) (LRR C) X Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F?) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 
".', , ; . ,. 'c' '." • .' , ." 

Res.lnohe La""r nforesenth· •.. '. 
, .... , ............. ' ... .............. ....., ........... . ..... 

Tvpe: 

Death linches): 

Remarks: 

HYDROLOGY 
Indicators: 

an one indicator Is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (B?) 

Water-Stained Leaves 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

No -'L. Depth (Inches): 

No -'L. Depth (Inches): 

No X 

L',' ., ....... ,' •. , •..... , •.•.. ,', ............ , ... , ... ,..... ..".' 
Indicato,sforProblematiGHYdrlc soU,,,, . .' ..•......•.• ', 
-- 1 em Muck (A9) (LRR C) 

-- 2 em Muck (A10) (LRR B) 

-- Reduced Vertic (F1B) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

1· •• i.t._~l: .. M1 .. t·.··IF· .•••• '·.......... ·········.;NQ.~;j.·.··· I .. > ,~ ......~ : ..... :X';]NJ, ••..••••. 
I" ,,, •.•.•• '(e5: l .••.•••.•••••. 

Seconda Indicators 2 or more re ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), if available: 

Remarks: Soil was moist, not saturated. It 15 assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6, 2012 

Applicant/Owner: U.S. Bureau of Land Management State: Utah $~mplin(jPOint'W50B • 

Investlaator(s): Dennis Wenaer, Collin Covinaton Section, Township, RanQs: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): agriculture field terrace Local relief (concave, convex, none): none Slope (%l: 1 

Subreaion (LRR): D Eastlna: 368685 Northlna: 4143805 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic I hvdroloalc conditions on the site tvpical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes:X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed explain any answers in Remarks.) 

ortant features, etc. 

HydrophytloVegetati"n pr~sent1 Yes~ - Nco X hdht! Sampled Area 

HYdiio Soli Present? Y"s; No: withllT II Wetland?' Va's: Nb;X 

WiltlandH <:froid Present? Yes: No: X 

Remarks: Approximately 6 - 8 inches higher in elevation than the adjacent wetland sample point. located In an alfalfa field. Photos of site: 1244 - soil 
and 1245 - east. 

VEGETATION U . tT fit se sCien I tC names o' ptan s 

Absolute Dominant Indicator I.' 
..... . . . 

• • 

Tree Stratum (Plot Size: ) % Cover Species? Status DominanCe nat WbrkeheQt: 
• •• .' .'. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

II ;:::: Total Cover Percent of Dominant Species That 

SaplinQ/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. Prevalence Index WorKsHeet: 
'. 

••••••••••••• 
2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: x2 = 0 

Q . .. ;:::: Total Cover FAC species: x3 = 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4 = 0 

1. Medicago sativa 90 Y UPL UPl species: 90 x5;:::: 450 

2. Poa sp. 5 N - Column Totals: 90 (A) 450 (B) 

3. Prevalence Index;:::: BIA ;:::: 5.00 

4. • Hvdrollhvtic Vomitalion Indicators: 
• •••••• 

. ......... ' .. 

5. Dominance Test >50% 

6. Prevalence Index is <3.01 

7. MorphologIcal Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

95 ;:::: Total Cover Problemalic Hydrophytic Vegetalion' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o ........ Hyd'bphyUc;' . • .'. 
..... ... .... ........ ...... 

% Bare Ground In Herb Stratum 5 % Cover of Biotic Crust 
VegetaflO'" Pie.enl? . .. . .. Ye., . Ned( .• ; 

Remarks: Upland plant community. Planted alfalfa field. 



SOILS Sampling Point· W50B 

,,'olile[)$$otil)tlon; (De$Q,ille t<;> th"QQPthneed"d \<;> d()C~mentt"" iri<lI~~;~i:;rb()llflrm th" absence of indic"to,s: .. •.•..•• ......>,,:: 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 412 

% Color (moist) 

97 10YR 516 

Redox Features 

Texture Remarks 

>1 C M clay granular, >2% white calcium nodules 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL:::::Pore Lininq, M=Matrix . . ' ..... .' .......•............ ' ... , .. '.. . .................• •.... .•.. .... <'.: •.•••.•. <..,< ....... , .... 
Hvdric$QiI Indicato"': (Al>plicablet" all LRRs unl ••• omerwl.enoted.i •••.•.•.••.•.•••• c.' ." ••••.. . Indicators fQ"Proijlematic HYdric liQils':>' 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histlc (A3) 

_ Hydrogen Sulfide (M) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR D) 

_ Depleted Below Dark Surface (A 11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (S1) 

Sandy Gleved Matrix (S41 

--
--
--
--
--
--
--
--
--

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

1 em Muek (A9) (LRR C) 

2 em Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

:Jlndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

L.'.!E .. ""-"""" .. "-""-""'-" ••• ,"-"'-"=,,"----... ~.._'_'_'__.'__'__ ••• '__'__ .. '--'--'--'---'~.-'-.. -.-.. ~ ........•. ~ ..... --.. -•••• "'_I •.••.•.••.....••..•....•.•..•..•••...••..•.....•..•.. ··i·· ... · •. · .•.••••..... .....•.• . ............•.•.•••......•..•. ,Restrictive Lave"iforesen!J: . • •. •. . .•.•. ..... ••... ••..... • .. .•.. '. . . '.' ....• .• . . . • . . . • • . • .' '.. ...•.. .•.••• ••.... .);; 

Type: • '-~;'.J •... 
f--'DCle~ntt"'h-lii-,nc-h-e-sl-:: -------------------------1 J-IydricSo.if "r."ent? •..••..•.•• Yes.: •••. ..' .NQ:~<. 

Remarks: -

HYDROLOGY 
Wetland H drala Indicato"', 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonrlverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Salls (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No -.lL Depth (inches): 

No -.lL Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (03) 

Wetland Hydrology 
Pr~sent? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProlecUSlte: Alton Coal Tract Citv/Countv: Alton / Kane SamplinQ Date: June 6, 2012 

Aoolicant/Owner: U.S. Bureau of Land Manaaement State: Utah S.amollnd polnl: W51A 

Investlnatorls\: Dennis Wenner, Collin CovinQton Section, Township, RanQe: 12, 39S, 6W 

Landform ihillslooe, terrace, etc. I: aariculture field terrace Local relief (concave, convex, none); none Siooe (%): 1 

Subrenion ILRR): D Eastinn: 368595 NorthinQ: 4143848 Datum: NAD83 

Soil Mao Unit Name: No soil survev Is available NWI classification: Not Available 

Are climatic / hvdroloaic conditions on the site tvplcal for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or Hvdrolonv: naturallv disturbed? fIf needed exnlain anv answers In Remarks. \ 

oint locations, transects, im ortant features, etc, 

HydrophytiC Vegetation Present? 

Hydrlosoll Present? 

wen d H dralo Present~ Yes: 

No: .;.lS;.;.;.;.-j I" tlte Sampled Area 
..... ----1 within a Wetland? 

No: X 

No: X 

Remarks: Alfalfa field. Photos of site: 1252 - soli and 1253 - southwest. 

VEGETATION Use scientific names of plants . 
Absolute Dominant Indicator 

.. ' .. ' .. " .. 

Tree Stratum (Plot Size: ) % Cover Species? Status l10mlhaneeTeSt WorkSheet: 

1, Number of Dominant Species That 

2. 
Are 06L, FACW, or FAC: 

3. Total Number of Dominant Species 

4. 
Across All Strata: 

0,., : ;::; Total Cover Percent of Dominant Species That 

• ••••••• . '.' 

0 

1 

(A) 

(6) 

. 

.'. 

. 

Sanllnn/Shrub Stratum IPlot Size: \ 
Are 06L, FACW, or FAC: 0 (AlB) ...... ........ :., ... ' . 1. . PrevalenceJnd"" Worksh •• t: .. " 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: x2= 0 

() .'. = Total Cover FAC species: x3= 0 

Herb Stratum fPlot Size: 6' x6' , FACU species: 20 x4= 80 

1. Medicaao sativa 80 Y UPL UPL species: 80 x5= 400 

2. Bromus inermis 15 N FACU Column Totals: 100 (A) 480 (6) 

3. Lactuca serriola 5 N FACU Prevalence Index = BfA = 4.80 

4. Chenopodium album TR N FACU Hv(lrootivtic Venalation IndicatorS: '.. •• •..•. '. .'. .. 

5. Dominance Test >50% 

6. Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide sUpporting 

8. 
data in Remarks or on a separate sheet) 

~ .... 
Problematic Hydrophytic Vegetation' (Explain) .100 = Total Cover 

Woodv Vine Stratum (Plot Size: \ 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

b 
(' ............. > ...... . ... 

Total Cover: Hy<lrophytic 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Vegetation pr".senl? .• y . NmX . '. I ..... c' .. es: 
, .. 

Remarks: Upland plant community. 



SOILS Sampling Point" W51A 

Profile CescriDlion: toe.crlbe to Ih<>deolh ~.ededt()<lo~ulhenlth. indii:atoro~c~~fjrlhlheabs!"i"l! of indic~I~'$.;;.····J" 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Loc=<! Texture Remarks 

0-8 10YR 3/1 100 - - - - clay loam till zone 

8 -18 10YR 4/2 75 10YR 5/6 25 C M clav -

'TvDe: C=Concentration D=DeDletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino. M=Matrix. 

HYdric SoiL!l1!tlca\ol'S:(AoPlicable 10 alil-RR$ U~I;,ss~th~f'IIi.QnQi.edJ ......................... ;. ·lln!tic<!t(lr$fod'r~bl.mJ!libIiV(lriQ soUs'ii •• ; 
_ Histosol (AI) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- loamy Mucky Mineral (F1) 

_ Hydrogen Sulfide (A4) -- loamy Gleyed Matrix (F2) 

_ Stratified layers (AS) (LRR C) _X_ Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A 12) -- Redox Depressions (F8) 

_ Sandy Mucky Minerai (51) -- Vernal Pools (F9) 

Sandv Gleved Matrix (54) 

Restrictlv ... Laver (if Dresent):··· 
.••. > ••.•••. ..; ......... ... •• ......... 

Tvpe: 

DeDth linches): 

Remarks: M 

HYDROLOGY 
Wetland H drolo Indicator.: 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Solis (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ....L Depth (inches): 

No ....L Depth (inches); 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (AI 0) (LRR B) 

-- Reduced Vertic (FI8) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed Of 
problematic. 

iI:;~~ ... .. . .......••...... J> 
Hydric SoIll'rllsent1 •••.•••.• Yu: X .••••..... No:/ 

Seconda Indicators 2 or more re uired 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 

WeUand Hydrology 
Pres.ent'? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soli is moist, not saturated. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6, 2012 

ApplicanUOwner: U.S. Bureau of Land Management State: Utah S~mplind Point: W51 i3 ..•. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hliisiope, terrace, etc.): meadow Local relief (concave, convex, none): none Slojle (%): 1 

Subregion (LRR): D Easting: 368582 Northing: 4143821 Datum: NAD83 

Soil MaP Unit Name: No soil survey is available NWI classification: Not AVailable 

Are climatic I hydroloQic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soli: or HVdroloov: naturaliv disturbed? IIf needed explain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, 1m ortant features, etc. 
HYdrophytic Vegetation Pr.s"nt? 

Hydric Soil Present? 

Wetland H drolo Pr"ssn? 

Yesl ....lL..- No: 

Yes, ~ No: 
No: 

~="""-I I. me Sampled Areil 
'"""'""'~-4 wilhlna Wetland? Y".:X 

Remarks: Wet meadow downgradient of alfalfa field. Photos of site: 1254· soil, 1255 - west, 1256 - north. 

VEGETATION U - tT fit se sc en I IC names 0 plan s 

No: 

Absolute Dominant Indicator I .. '.' ..• •... ....•... . .... ....... 
. ' .. 

Tree Stratum (Plot Size: ) % Cover Species? Status OomlnanC&TestvvorkSheeh .••. .. ......... ••••• 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

0 = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. Prevalenc~ !ndijl( WOr~shQ~h •• . •..• ..' > .. 
2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: 75 x2= 150 

0> c = Total Cover FAC species: 25 x3= 75 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Juncus arcticus 75 Y FACW UPl species: x5= 0 

2. Poa pratensis 15 N FAC Column Totals: 100 (A) 225 (B) 

3. Symphyotrlchum ascendens 10 N FAC Prevalence Index = BfA = 2.25 

Cirsium SD. 
.' . hlltl . .•• . ····cc > .•.. c.'. . 

4. 1 N - Hvdrooh Ie V/lgelaflon Indlcalors:' c 

5. Pascopyrum smithii TR N FAC X Dominance Test >50% 

6. lactuca serriola TR N FACU X Prevalence Index is :::3,01 

7. Morphological Adaptations 1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

1111 •• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: I) 
.. c : .: .... . c 

•••••• • 
HYdrophytic . 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust VegetatlonPre •• nt'l c •. Yes, X . No:· i 
Remarks: Wetland plant community. 



SOILS Sampling Point· W51 B 

Pr"fil~O~.crilJti"n' (O~$cribe to th~ ~~~tl) ~~e<l~<ltod;'.u";'~~tlhj, 1J)<lI~al~iQ~~~~~rmtheall,,~Jl.e()f Indicat"" •• ) i·.; ... i: ..... ····<·>i 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-2 - - - - - - organics fibrous material 

2 - 10 10YR 5/1 50 73.5YR 4/6 50 C M clay granular 

10 - 18 7.5YR 4/1 80 7.5YR 4/6 20 C M clav compacted 

'Tvpe: C-Concentration D-Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino, M=Matrix. 
.. '. .... ..... ............... .. -... " .... 

Hydric $oillndica\ors: (Applicable \0 all LRRstirir .... oth.erwise. ""ted;)"" · .• ·C.· .. ·····.·.··i .... '1'lnJ~~;6i~f;'~~;~blem';t;~·~Ydrjksoil.':'·. ' •.•••• ;, •• 

I--
Histosol (AI) -- Sandy Redox (S5) -- I cm Muck (A9) (LRR C) 

I--
Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2.cm Muck (AI 0) (LRR B) 

I--
Black Histic (A3) -- Loamy Mucky Mineral (Fl) -- Reduced Vertic (FI8) 

I--
Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

I-- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) -- Other (Explain in Remarks) 

I--
1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

I--
Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

I-- Thick Dark Surface (AI2) -- Redox Depressions (Fa) 
31ndicators of hydrophytic vegetation and wetland 

I--
Sandy Mucky Mineral (SI) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

. .....:. ... .. ·.c_·····.··· ... 
• •••••••• • ••••••••••••••••••••••••••••••• • •• I.....i;>ii ....... .... · .···iii Restrictive L~v"er (if Dresentl, 

Tvpe: 
••••••••••••••••••••••• •••••••••••••••••••••••••••••••• •• • •••••••••••••• liydricSeUl're$~nI1. Yes: X No' ....< 

DeDth (inches): 

Remarks: -

HYDROLOGY 
Wetland Ii drolo Indlliat"'" 

Prima Indicators an one indicator Is sufficient Seconda Indicators 2 or more re uired 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

field Observations: 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Salt Crust (Bll) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) ___ _ 

Thin Muck Surface (C7) 

No .....lL Depth (inches): 

No·.....lL Depth (Inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry. It is assumed that early season water levels are sufficient to support wetland conditions. 

Water Marks (Bl) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (Bl0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqullard (D3) 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecVSite: Alton Coal Tract CltvlCountv: Alton I Kane Samplino Date: June 6, 2012 

ApplicanVOwner: U.S. Bureau 01 Land Manaoement State: Utah SarfipiihgPolnt: W61C· •. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Ranoe: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): meadow Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Easting: 368565 Northlno: 4143835 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classillcatlon: Not Available 

Are climatic I hydrologic conditions on the site typical lor this time 01 year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed exolain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showln oint locations, transects, important features, etc, 

Hydrbpliytlc VegetalldnPrasent? Yes, ~ 

Yell: ~ 
PresElhl'i Yes; X 

No~ 

No: 

No: 

..... ~~~ ·1$ IheSartipled Area ----I wllhl" " Wetland? Yes: X No: 

Remarks: Meadow area that has a vegetation break from wetland to the east. Photos of site: 1257 - soil, 1258 - east, 1259 - west. 

V EGET TION U A - T f I se sClentl IC names o' plants 

Absolute Dominant Indicator ;. 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominance Test Worksheet: ... ........... .. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

O. = Total Cover Percent of Dominant Species That 

SapllnalShrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. Prevalence IndoxWorksh.oll ' '......; ' ... ' .. 
2. Total % Cover of: Multlplv by: 

3. OBL species: x1= 0 

4. FACW species: 12 x2= 24 

0.: > = Total Cover FAC species: 75 x3= 225 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1. PascoDvrum smithii 55 Y FAC UPL species: x5= 0 

2. Poa pratensis 15 N FAC Column Totals: 87 (A) 249 (S) 

3. Juncus arcticus 10 N FACW Prevalence Index = BfA = 2.86 

4. Juncus sp. 5 N - Hydrophy!leVegetalio/llnditafors; ... ;' 
., ..... 

5. Svmohvotrichum ascendens 5 N FAC X Dominance Test >50% 

6. Carex praegracilis 2 N FACW X Prevalence Index is s:3.01 

7. Morphological Adaptations' (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

92.0.. ,. = Total Cover Problematic Hydrophytlc Vegetation1 (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: . 0··· •.•.••. '·· Hydrophytic 
. ' .. ' . 

VegelallonPr"".ni7 y ..X. " ..... 
% Bare Ground in Herb Stratum 8 % Cover of Biotic Crust ,...... .,. os;· 1>10'< •. 

Remarks: Wetland plant community. 



SOILS Sampling Point: W51C 

prQfil~.De$qriPliQn: ([)e$crll>etC)·t~~d~pihne"dec:lto·d~ .. i,"'~nlt~~·lricl~il;;";;;'''''()';f1rhtUto·.a6se.li.c,,';fln.dlcatofs,J. 
Depth Matrix Redox Features 

(Inches) 
Color (moist) % Color (moist) % Type' Loc' Texture Remarks 

0-1 orQanics fibrous root zone 

1 - 2 10YR 3/2 88 10YR 5/6 >2 C M clay .granular, 10% white calcium nodules 

2 -16 10YR 4/1 70 7.5YR 4/6 30 C M clay granular 

1Tvne: C=Concentration O=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linina. M-Matrix. 
•. '. . .. ' '.' .•.... ....... ..' " •. " .. ' ..... ' .. J'. '.. ......., .·.c···..· ........... ·c· •••••.•... '.' "c .•.• .••.•••••..•••• . ••. > .•.••.. 

HYdric Soli Indlcato,s: IAollllc.ableto all I.RRs· unles$oth.iwis •. nilt.d;I.·.. •.• •..•..••. •••..... •.. IOdii;atorsfo,Problenia.t1<;; HV<lrlcS()iI$'l ••••••••.•••. 

r-- Histosol (A1) Sandy Redox (S5) 

I--- Histic Epipedon (A2) Stripped Matrix (S6) 

I--- Black Histic (A3) Loamy Mucky Mineral (F1) 

I--- Hydrogen Sulfide (M) Loamy Gleyed Matrix (F2) 

I--- Stratified Layers (A5) (LRR C) _X_ Depleted Matrix (F3) 

I--- 1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

I--- Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 

I--- Thick Dark Surface (A12) Redox Depressions (F8) 

I--- Sandy Mucky Mineral (S1) Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

1 cm Muck (A9)(LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Restrictive Laver (if presentk •. ··.·L .······ .. ··.·i> ................ • ···.i .>. ,'i, . ....... .i .... ';'ii\ ..••• J( .....••. '.' .•...•. 
Type: 

f--D:..le=Dtth'-j(-iin-c-he-S-)::---~----------------------iI'Hyd'i"llgilPr~~erit'? ..•• Y~$:j( 

Remarks: ~ 

HYDROLOGY 
Wellillld H drolo Indicators: 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Field Observations:. 

Surface Water Present? 

Water Table Present? 

Saturation Present? inc!. ca ilia frln e 

Yes: 

Yes: 

Yes: 

Salt Crust(B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (Ca) 

Thin Muck Surface (C?) 

No ...x... Depth (inches): 

No ...x... Depth (inches), 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Ye!l:X 

Remarks: Dry and friable. it is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Samollna Date: June 6,2012 

ApplicanUOwner: U.S. Bureau of Land ManaQement State: Utah S~mpllhg Polnt:\N510 .•. 

Investigator(s): Dennis Wenger, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslooe, terrace, etc.): meadow Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): D Easting: 368530 Northing: 4143862 Datum: NAD83 

Soil Mao Unit Name: No soil survey is available NWI classlflcatlon: Not Available 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetatlon: Soli: or Hvdroloov: naturall disturbed? ([f needed eXDlain an answers in Remarks.) 

sampling point locations, transects, important features, etc. 

Hydrophytlc Vegetation present? 

Hydric SOiIPresen!? 

Yes: 

Yes: 
---I is theSampied Area 

No: ~"';"--I within a Wetland'? Ves: NO: X 

Wetland H . d[olo Pre$ent~ Yes, No: X 

Remarks: Upland meadow that is heavily grazed by livestock. Approximately 12 inches higher than adjacent wetland sample point. Photos of site: 1060 
- soil and 1061 - east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator I .' •...... •••• •• .........: . ... 
Tree Stratum (Plot Size: ) % Cover Species? Status Dominanc& Test VVorksh".tl •.. 

1. Number of Dominant Species That 

2. 
Are DBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

0.· = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. 
... .•. .c. 
Prevalence Index WorkSheef: . ........•..... ' 

2. Total % Cover of: MultiDlv by: 

3. OBL species: x1= 0 

4. FACW species: x2 = 0 

0 ••• = Total Cover FAC species: 55 x3= 165 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 5 x4 = 20 

1. Pascopvrum smithii 40 Y FAC UPL species: x5 = 0 

2. Poa pratensis 15 Y FAC Column Totals: 60 (A) 185 (B) 

3. Achillea millefolium 5 N FACU Prevalence Index = BfA = 3.08 

4. Hydrpphyl;c Vegetation indicato",: ••••••••••••• 
.. 

5. X Dominance Test >50% 

6. Prevalence Index is ..;;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

60.' •. = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: •••••• •• 
.... ... . ........ . ... 

O· HydrophytiC 
•• 

% Bare Ground in Herb Stratum 40 % Cover of Biotic Crust VegetafiC:>" Present? Y.'X .......••...•.....•..•. s. 
•• 

No"r~ ........ 
Remarks: Marginal wetland plant community that passes only the dominance test. 



SOILS Sampling Point- W51D 

prO!ileO"scrIPU<>n: (Des.,lb. Ie> th~ d.~lb;,."d~d t"'do~um.';t ii{. iol(/i~~;QI'6";'~.inii;"'I"" absence of Illdl"l()i~_I' ".<, 
Depth Matrix Redox Features 

(Inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-9 10YR 5/2 100 - - - - clav aranular 

9 -18 10YR 5/2 95 - - - - clav qranular, 5% white calcium nodules 

'Tvpe: C-Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininn M=Matrix. 

HYdric Soil Indicalors: (Appncableto all LRR~ unIJ$$~tl1erwi$!) MI~d_) ." ••.••. , .•.•.••. , .••.•.•.•...••• ,. '·.,'··II~dicat"r~forprO~J~"'hli;'h;'Jrlc S~jI~';' 

r-- Histosol (A1) -- Sandy Redox (S5) 

I--
Histic Epipedon (A2) -- Stripped Matrix (S6) 

r-- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

I--
Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

r-- Stratified Layern (A5) (LRR C) -- Depleted Matrix (F3) 

I--
1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (A 11) -- Depleted Dark Surface (F7) 

I-- Thick Dark Surface (A12) -- Redox Depressions (F8) 

r-- Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 
" , .. " ... ". ' ... ' .... , <> . ' ......,. ...... ·····.···,·.·.,·.'······i>' . 

. .. 

Rel!trictive Laver lif preseot), 

Tvpe: 

Deoth (inches): 

Remarks: No redox observed. 

HYDROLOGY 
WetlandH drolo Indicalors; 

Prima Indicators an one indicator Is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field ObservationS! 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Salt Crust (811) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ...x... Depth (inches): 

No ...x... Depth (inches): 

Yes: No X 

-- 1 em Muck (A9) (LRR C) 

-- 2 em Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytlc vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

' ..................... : .......... ..'i. " .......... r~i •• •.•.• .••..... . ..•.•.•..•.••••• i; .;)tI:Ij 
HydtlC,"Q!IJ>'es~!1t~> Yes'.' ;........ .... . """;'\ '. 

Seconda Indicators 2 or more fa uired 

___ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

___ Crayfish Burrows (C8) 

___ Saturation Visible on Aerial Imagery (C9) 

___ Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProJecVSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6, 2012 

ApplicanVOwner: U.S. Bureau of Land Manaaement State: Utah samblfna ?aln!:.W52 

Investigator{s}: Dennis Wenger, Collin Covington Section, Township, Range: 12,39S,6W 

Landform (hillslope, terrace, etc.): vallev bottom Local relief (concave, convex, none); none Slope (%): 1 

Subregion (LRR): D Easting: 369654 Northing: 4143587 Datum: NAD83 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: 

Are Veaetation: Soil: 

Hydrophyttu Vegetation Piesen!? 

HydriOSOIl Present?' 

Wetland H drolo 

, or Hydrology: 

or Hvdroloov: 

Yes: 

YeS: 

Yes~ 

significantly disturbed? Are "Normal Circumstances" present? Yes: X 

natural! disturbed? (If needed exolain any answers In Remarks.) 

.lL...... No~ 

NO! 

No: 

oint locations, transects, im 

---il$ihe !lampl"dAre. 
"""""""""fVliilhili a Wetland? .x. 

X 

Yes: No: X 

No: 

Remarks: Meadow area on the valley bottom. Photos of site: 1268 - soil and 1269 - north. 

VEGETATION Use scientific names of plants -
Absolute Dominant Indicator •• •• 

Tree Stratum (Plot Size: ) % Cover Species? Status Domlnanc. 1 .. st Worksheet: . 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 2 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

0 ..' = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x6' ) 
Are OBL, FACW, or FAC: 66.7 (NB) 

1. Rosa woodsii 10 Y FACU PreValence Im:iijxWork.heetC ....; ... 
2. Total % Cover of: Multiply by: 

3. eBl species: x1= 0 

4. FACW species: 35 x2= 70 

10' .' = Total Cover FAC species: 30 x3= 90 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 20 x4= 80 

1. Juncus arcticus 30 Y FACW UPL species: 7 x5= 35 

2. Poa pratensis 25 Y FAC Column Totals: 92 (A) 275 (8) 

3. Achillea millefolium 10 N FACU Prevalence Index = BIA = 2.99 

4. Fescue sp. 10 N - Hvc:lrophvti6 Veaetatli>,. I~dic.tors;.··' . . ..... 
5. Juncus mexicanus 5 N FACW X Dominance Test >50% 

6. Thinopvrum intermedium 5 N UPL X Prevalence Index is 5:3.01 

7. Symphyotrichum ascend ens 5 N FAC Morphological Adaptations1 (Provide supporting 

8. Tragopogon dubius 2 N UPL 
data in Remarks or on a separate sheet) 

.92 ..•.. .••• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soli and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

o ..•..•.... Hydrbphyli" 
, . .; ..• . ... ; .. 

Total Cover: 

% Bare Ground in Herb Stratum 8 % Cover of Biotic Crust 
Vegetation Present? .......;. . .. '. W',X .....••••. No, .. ; .•.... 

Remarks: Wetland plant community. 



SOILS 
p,oflle'Oesc'iotlQn:Coescribet4Ihe ·dePIIt··lJe.d.di~d~c.~"'l>"tthe.lridi!:itll"or.c;'''flrriltlte.a;'~eni:.··of'ind)ca\Q'$, 

Sampling Point: W52 

'." .. 2 .• ' 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvoe' Loc2 Texture Remarks 

0-0.5 ofQanics Fibrous foot material 

0.5 -10 10YR 5/2 100 clav aranular 

10 -18 10YR 4/1 100 clay granular 

1Tvoe: C=Concentratlon D=Deoletion RM-Reduced Matrix CS+Covered Of Coated Sand Grains. 2Location: PL -Pore Linina. M=Matrix. 

_ Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR 0) Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 

~ Thick Dark Surface (A12) Redox Depressions (F8) 

f---- Sandy Mucky Minerai (S1) Vernal Pools (F9) 

Sandv Gle ed Matrix {S4} 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

R~~:~:tiV. Laverlifo,esent11 ••..•••• ;± ...•.... ' ........\'. • .• . ....••.. . •. '. ........ • .•.•.•......•.......•...•••....••...• ·jt r· j >.·· <' .•••••.•••.•.•••.• 

Depth (incheS):llydri"S?ijPros(>ntt •••. Yea: .. 

..••.... ;j 

•••• No:kn 

Remarks: No redox observed. Does not meet hydric conditions. 

HYDROLOGY 
Wetland H <lrolo Indic.tor., 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverlne) 

Sediment Deposits (82) (Non riverine) 

Drift Deposits (83) (Non,lverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations] 

Surface Water Present? 

Water Table Present? 

Saturation Present? Incl. ca ilia frin e 

Yes; 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain In Remarks 

____ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

No 

No 

No 

Depth (Inches): -"X~-t 

Depth (inches): -",X_--l 

X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. Vegetation was stressed from \Nhat appears to be lack of water. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecVSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 6, 2012 

ApplicanVOwner: U.S. Bureau of Land Management Slate: Utah .. $amplina !"Oint: W$3A ..•• 

Investigator(s): Dennis Wenger, ColJln Covington Section, Township, Range: 12, 39S, 6W 

Landform (hlllsiope, terrace, etc.): hllisiope Local reliet(concave, convex, none): none Siooe 1%): 3 

Subregion (LRR): D Eastlng: 369236 Northing: 4143493 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdrologlc conditions on the site tvpical for this time of vear? Yes: X No: (If no, exolaln In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloov: natural Iv disturbed? (If needed explain anv answers in Remarks.) 

sampling point locations, transects, im ortant features, etc. 

Hydrophyflc Veget"1I011 preSent? 
Hydric Soil Present? 

Yes: 

Yas; ~ 

Yes; 

--...... -1 Is/he Sampled Atea 
_.-;.;"-\ within" Wetlilhd? Yes: X No: 

Wetland Ii drolo Fresenl? 

Remarks: Potential seepage area. Photos of site: 1273 - soil, 1274 - west, 1275 - northeast. 

VEGETATION U - tT fIt se sc en I IC names o' plan S 

Absolute Dominant Indicator 
I· .•. '.' ... 

•••••••••••• 
Tree Stratum (Plot Size: 6' x6' ) % Cover Species? Status If)ominancetesl Worksheet: .. 

•• 

1. Elaeagnus angustifolia 10 Y FAC Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 

.1<1 -:-- = Total Cover Percent of Dominant Species That 

Saoling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 

1. Prevalence lode", Worksheet: .......... 
2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. F ACW species: 70 x2= 140 

I) . • •• = Total Cover F AC species: 25 x3= 75 

Herb Stratum (Plot Size: 6'x6' ) F ACU species: x4= 0 

1. Juncus arcticus 70 Y FACW UPl species: 7 x5= 35 

2. Svmohvotrichum ascendens 15 N FAC Column Totals: 102 (A) 250 

3. MedicaQo sativa 5 N UPL Prevalence Index::: BfA ::: 2.45 

4. Thinopyrum intermedium 2 N UPL HvdroDhvilc·VeCl.tatfon~'ndicatorsl ••• ••• 

5. X Dominance Test >50% 

6. X Prevalence Index is :5:3.01 

(A) 

(B) 

(AlB) 

.~ 

(B) 

•• 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.9:1: .: .• ' = Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o . .. ' . ~ Hydti,lphYtic .• ..•. L.·~ .' ~.~ ........ 
••• 

) 

% Bare Ground in Herb Stratum 8 % Cover of Biotic Crust 
Ve9¢tatiofi Pres.hl~ Y X . .. No: 

•••••••• 
.. ' . •..••.. . ...... •... es:.· . 

~ 

Remarks: Wetland plant community. 





WETLAND DETERMINATION DATA FORM - Arid West Region 

Proiect/Slte: Alton Coal Tract Cltv/Countv: Alton / Kane Samolino Date: June 6, 2012 

ApplicanUOwner: U.S. Bureau of Land ManaQement State: Utah ·Samplihg poin!: W53B······· 

Investiqalorls): Dennis Wenoer, Collin Covington Section, Township, Ranoe: 12, 39S, 6W 

Landform (hillslope, terrace, elc.): hllisiope Local relief (concave, convex none): none Slope (%): 10 

Subregion (LRR): D Easting: 369228 Northing: 4143500 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for Ihis time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloqv: naturallv disturbed? (If needed exalaln anv answers In Remarks.) 

oint locations, transects, im ortant features, etc. 

HydfOphytia V~get.tlon Pmsenl? Yes: No: X Is Ihe Sample(l Area 
Hydrlo solf Ptesent? Yes: ~ No: within a Wetland? Yes;-",J N6!X 

Wetland H drblo Preen!? Ye§:. No: X 

Remarks: Located on a hillslope into drainage. Approximately 5 feet above the adjacent wetland sample point. Photos of site: 1276 - soil and 1277-
east. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I . .... .. 
• •• 

... . ....... 
Tree Stralum (Plot Size: 6' x 6' ) 0/0 Cover Species? Status Dominance Te$IWoikshee!l .• .. ••••••••••• 

1. Elaeagnus angustlfolla 5 Y FAC Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 4 (B) 

, 
5 ••• ;;: Total Cover Percent of Dominant Species That 

Saalinq/Shrub Stratum (Plot Size: 6'x6' ) 
Are OBL, FACW, or FAC: 25 (AlB) 

1. Artemisia tridentata 10 Y UPL 
.. ' ...........................•... 

Prevalence llid~x WIiI.ksheell .•... '. ... ..... 

2. Total % Cover of: Multialv by: 

3. OBL species: x1~ 0 

4. FACW species: x2= 0 

10 .' ;;: Total Cover FAC species: 15 x3= 45 

Herb Stratum (Plot Size: 6' x6' l FACU species: x4~ 0 

1. Thinopyrum intermedium 45 Y UPL UPL species: 80 x5.~ 400 

2. Agropyron crista tum 15 Y UPL Column Totals: 95 (A) 445 (B) 

3. Medic8.oo sativa 10 N UPL Prevalence Index = BfA;;: 4.68 

4. Sym phyqtrichum ascendens 10 N FAC HvdfophY\;e Vegetation Indlcalors: •.••.•. . .... 
5. Carex praeoracilis TR N FACW Dominance Test >50% 

6. Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.80 ..•..•..•..• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Q 
... HydrophytlC. • • '.':. . ...••.•.••.•... ' . .> .••.••.•• ' • .•.•••.• 

% Bare Ground in Herb Stratum 20 % Cover of Biotic Crust Vegetailonl'resen!'( Y •• N ')( Ii • .•. •.. ..• .. os,.' 0.,.:.:. 
Remarks: Upland plant community. 



SOILS Sampling Point' W53B 

Profile D.s.cr! Ollon: roescribe· to thedeoth needed .to document 1M IIldI~"tC)r 4rl'6rifiml t~ •• ab.~n"~ofi"dlcat()r",l'" ' .••.••.•.. . ···);r.··.;·y·· 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Loc2 Texture Remarks 

0-18 10YR 5/2 95 - - - - clay granular, 5% white calcium nodules 

'Tvpe: C=Concentration D=Deoletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore Linina. M=Matrix. 
" .. ........... . ' .. , '.,' .... ,.,"" .. ''.'' .; ...... ' .......... 

Hydric SQillndlcator.'CAjlPllcable to allLRRs onl" •• otl\"rwl._ noted.)' •... ;. ....; •• ·1·lndi~~tQrSfor~r;'bl~~1ti;'~~d"C.SQiI$·i· ;·.>x 
f-- Histosol (A1) -- Sandy Redox (S5) 

r-- Histic Epipedon (A2) -- Stripped Matrix (S6) 

f-- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

r-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

f-- Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

r-- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

f-- Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F?) 

r-- Thick Dark Surface (A12) -- Redox Depressions (FB) 

f-- Sandy Mucky Minerai (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

Restrictive Laver(j(pre~"ntl; ..•.•. ". .<. · .• ·· •• i ••••••••...•.•..••.•••••..••••.•.••••••... . ,i '.>J ..... 
Tvpe: 

Denth linches): 

Remarks: No redox observed. 

HYDROLOGY 
Wetland H drol9 Indlcatilrs: 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Nonrlverine) 

Drift Deposits (83) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water~Stained Leaves 

Field Obs_rvallons, 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

Other Ex lain In Remarks 

No ..lL Depth (inches): 

No ..lL Depth (inches): 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

.... ···· ..... · .... i);~ . ···I:'I •..•. 
y

··•····• 
• •• . ....[{ 

I Hydrie Sllil.l'resent? ; Yest ••.... ' .. NQ:}t( 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish 8urrows(C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Wetland Hydrology 
P~$E}nt7,: . Ye$; 

Describe Recorded Data (Stream gauge, monitoring well, aelial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProiecUSite: Alton Coal Tract CltvlCountv: Alton / Kane Samolino Date: June 6, 2012 

Applicant/Owner: U.S. Bureau of Land ManaQement State: Utah Sampling point: W54A 
.... 

Investioalor(s): Jeff Boice, Collin Covlnoton Section, Township, Range: 12, 39S, 6W 

Landform (hllisiope, terrace, etc.): meadow terrace Local relief (concave, convex, none): none Slope (%): 1 

Subreolon (LRR): D Easting: 369233 Northing: 4143550 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed eXDlain any answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin oint locations, transects, im ortant features, etc. 

HydroPhytldvagela1ion· Prasen\? Yast -_.- NO: X 15 the S~mpl.d Area 
Hydric Soli Presant? Vest - No: X within. wetiand? Yes: No: X 

Wetland H drolo Presenl?, Ves' No: X 

Remarks: Upland meadow area outside of drainage swals. Photos of site:' 1282 - soil, 1283 - west, 1285 - north. 

VEGETATION U . ffl sesclen I f I c names 0 . plants 

Absolute Dominant Indicator 
.... . .. . ... 

Tree Stratum (Plot Size: ) % Cover Species? Status Oomlnance TestWorksh.el: ...••.• > , 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

0, ..;., = Total Cover Percent of Dominant Species That 

Saolino/Shrub Stratum (Plot Size: ) 
Ar. OBL, FACW, or FAC: 50 (AlB) 

1. 
...•.. W 

prev~l.nc. Index orkshea!: ii , 

2. Total % Cover of: Multiolv by: 

3. OBL species: x 1= 0 

4. FACW species: x2 = 0 
() .... = Total Cover FAC species: 30 x3= 90 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4 = 0 

1. Thinopvrum intermedium 45 Y UPL UPL species: 45 x5= 225 

2. Pascopyrum sm ithii 30 Y FAC Column Totals: 75 (A) 315 (B) 

3. Prevalence Index = BfA = 4.20 

4. HvdrClphylfc Vegelatiortlnaicatorsi'!> ' •. 
• ••• 

5. Dominance Test >50% 

6. Prevalence Index is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

7,.' = Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: . () .. ~ ,,:' ....... .... .. . , 
••• HydrophyliQ ) 

% Bare Ground in Herb Stratum 25 % Cover of Biotic Crust 
Vegelation P~s~nf? 

Yes: •• ~ .• No: X , .. ' ...... , ... ,. 
• 

Remarks: Upland plant community. 



SOILS Sampling Point· W54A 

!"rofile D~$g'iPtion: (D\!scribQ.!9 thi>d.Pthne~d~d to ciacum~ntil1~lt;di~ilt;]ill;cQllti,inth .. abs~nc"ofindl""t6~S.I>·"· ";:~ 

Depth Matrix Redox Features 
(Inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-18 10YR 512 100 - - - - clay Qranular 

lTvDe: C::;Concentration D-Deoletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL;:::Pore Linino. M::::Matrix . 

. Hvdrlc Soil 111dlcato,s:/i\Dalic"ble to all· LRR$. U"le$$oth~.tise~oted.\ ••••..•••• '. ..':). ··Hlndie.tors tor~ri>~I~",~il9I-ivdri;;~ '.; .' . ........ ;,;. 

_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) 

Sandy Gle ed Matrix IS4) 

Restrictive Layer (iIp' •• e"t): ... 
. .... ...... .. .......................................... .....................'< . 

Type: 

Death (inches): 

Remarks: No redox observed. 

HYDROLOGY 
Wetland H dralo Indicators: 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrive'ine) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Non,iverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field ObservationS: 

Surface Water Present? 

Water Table Present? 

Saturation Present? inel. ea ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed S611s (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ..x.. Depth (inches): 

No ..x.. Depth (inches): 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRRB) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

>. :- .• > .... .. 

. 
", ,'W 

.....;;> 
HY.drhi; $Qirp:r:ij~QQt~t ¥e$' •.•••••• N<:>,K 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Rlve,lne) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (Ca) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring 'Nell, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProJect/Site: Alton Coal Tract City/County: Alton / Kane Samollna Date: June 6,2012 

Applicant/Owner: U,S. Bureau of Land Manaoement State: Utah SamolinaJ"ol,,!: WIi4B·· ..... 

Investlgator(s): Jeff Boice, Dennis Wenger, CoUin CovinQton Section, Township, RanQe: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): meadow Local relief (concave, convex, none): none Slope (%): 1 

. Subregion (LRR): 0 EastinQ: 369262 NorthinQ: 4143564 Datum: NAD83 

Soli Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydroloQic conditions on the site tvpical for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdrolo"': naturallv disturbed? ill needed exnlain an answers in Remarks. \ 

SUMMARY OF FINDINGS· Attach site map showin lin point locations, transects, important features, etc. 

HydrophYllc Vegetation I'resent? Yes: - NO: X. Is the Sampled Are~ 

Hydrlo Soli present? YeSi .-.- No: X. within a Wetland? Yes: NOiX, 

WetiandH drolo Presenl?, Yes:. No: X 

Remarks: Hummock area in a meadow. Photos of site: 1287 - soil, 1288 - west, 1289 - north. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator I 
.. ' .... ..•.... < ...... 

Tree Stratum (Plot Size: ) % Cover Species? Status Dominance re.tWorksfie6t, ..... ••••• 

1. Number of Dominant Spedes That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q 
, =- Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 50 (NB) 

1. Prevalence Index Worksheet: ..•..•..•.•. ' •. ' •.. . •.••.••• 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. F ACW species: 20 x2 = 40 

n' = Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4= 0 

1. Thinopyrum intermedium 55 Y UPL UPL species: 55 x5= 275 

2. Carex praeQracllis 20 Y FACW Column Totals: 85 (A) 345 (8) 

3. Pascopyrum smlthli 10 N FAC Prevalence Index - BfA = 4.06 

4. {vd johvll, ....••. .. ":' .•.• (.f dro h Ie Veaetalion [ndrcalors:· • . ••• 
. 

5. Dominance Test >50% 

6. Prevalence Index is :«:3.01 

7. Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

8. 

86 . •... = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

•••• 

.. , ....... .. .. , ... . .. ..' ...... '" Total Cover: 0 Hydraphytlc 

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust 
Veil_iatlon presenf? 

Ves~ .........No:l< - .. ....... .. 
Remarks: Upland plant community. 



SOILS Sampling Point: 

Pfoli!~ O~$~riPtiQ";. (OQscrib~ to thlidlipth nee!l~lIi~ d~cum"rit Ih.ei tidlc,;atol61' tanH '111 tii~abse';"~OfindJcatQr$:i; .•..•.•. " ." •...••... ,..) •••.•••.• 

D~pth 

(inch~s) 
Matrix 

Color (moist) % Color (moist) 

Redox Features 

Loc' Texture Remarks 

W54B 
.. , ..... 

0-18 10YR 4/2 75 10YR 5/6 >1 C M clav Qranular, 25% white calcium nodules 

1Tvne: C:;:::Concentration D::::Demetlon RM::::Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linlna. M::::Matrix. 

_ Histosol (A1) Sandy R~dox (S5) 1 cm Muck (A9) (LRR C) 

_ Histic Eplpedon (A2) Stripp~d Matrix (S6) 2 cm Muck (A10) (LRR B) 

_ Black Histic(A3) Loamy Mucky Minerai (F1) Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR 0) Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) Redox Depressions (F8) 

_ Sandy Mucky Mineral (S1) Vernal Pools (F9) 

Sandv Gleved Matrix (S4) 

Remarks: Redox is faint and not in high enough concentration to qualify for hydric conditions. 

HYDROLOGY 
Wetland Hdrolo Indicators, 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (B2) (Nonriverlne) 

Drift Deposits (B3) (Nonriverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field bservatlonSI 

Surface Water Present? Yes: 

Water Table Present? Yes: 

Saturation Present? inc!. ca ilia frin eYes: 

Salt Crust (811) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhlzospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ...x... Depth (inches); 

No ...x... Depth (inches); 

No X De th inches: 

:llndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (83) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Wetl.n!! i-IYll,OlollJ( 
Pr.sent? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry. 



WETLAND DETERMINATION DATA FORM. Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton / Kane Samolino Date: June 6,2012 

ApplicanUOwner: U.S. Bureau of Land Management State: Utah Sam Piing PQ[ht:W54C 

Investioator(s): Jeff Boice, Dennis Wenoer, Collin Covinoton Section, Townshio, Ranoe: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): drainage swale Local relief (concave, convex, none): none Slope (%): 1 

Subreolon (LRR): D Easting: 369240 Northing: 4143569 Datum: NAD83 

Soil Mao Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on tha slta typical for this time of year? Yes: X No: (If no, exolain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Vaaatatlon: Soil: or Hvdroloav: naturallv disturbed? (If needed exalaln anv answars in Remarks.) 

lin point locations, transects, important features, etc. 

Hydrophytic VogelatlME'rs"ent? 

Hydric Soil Presel111 

Wetland H <1"'/0 Pres"nt? 

Yes~ 

Ye; 

.lL...... No: NO: 

X No; 

Remarks: Drainage swale that does not have a defined-channel. Photos of site: 1290 - soil, 1291 - south, 1292 - east. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator .<. . .... ••... . ••••.•...••........•.. '. 
Tree Stratum (Plot Size: ) % Cover Species? Status OoO'1lhalllle1'tlstWorksheetr... ••. ". .• ..•.• 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q = Total Cover Percent of Dominant Species That 

SaDlIno/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. Pr.valenceli1de~ WQtKshe .. ll •••••••••••• 

2. Total % Cover of: Multiplv bv: 

3. OBL species: x1~ 0 

4. FACW species: 80 x2 = 160 

IT' ...•..• ~ Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4 ~ 0 

1. Carex praeQracilis 60 Y FACW UPL species: x5 ~ 0 

2. Juncus arcticus 20 Y FACW Column Totals: 90 (A) 190 (B) 

3. Poa oratensis 10 N FAC Prevalence Index = BfA = 2.11 

4. Pascopyrum smithii TR N FAC liydrC)rlhYiieVege,atf6h hldica!Qr$; • . .••.. :. .. .. 
5. X Dominance Test >50% 

6. X Prevalence Index is ...,;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

. SO........ •••• ~ Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: Q. 
. " ... 

IiYclrophY\ill 
....... 

•• •••• • 

% Bare Ground In Herb Stratum 10 % Cover of Biotic Crust 
Veget"liQh Prese,,!? YosiX •••• No>'... :c ••• ..C. 

Remarks: Wetland plant community. 



SOILS Sampling Polnl" W54C 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-5 10YR 411 90 10YR 516 10 C M clav Qranular 

5 -1B 10YR 411 70 10YR 516 25 C M clay granular 5% white calcium nodules 

1Tvne: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore Linino. M=Matrix. 

flYll.ric Soil Indicators: (A"OIlC:.t>lelo~u I.RRiI ·unl"s"Qih.rWi~eno;~~.'·· •..•••••..••••.• • ··~..il··lndii:"tQt~ fO~W~Obl~rnalic HYdticLL" 

r-- Histosol (A 1) 

r-- Histic Epipedon (A2) 

r-- Black Histic (A3) 

__ Sandy Redox (S5) __ 1 cm Muck (A9) (LRR C) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F1 B) 

r-- Hydrogen Sulfide (M) 

r-- Stratified Layers (A5) (LRR C) 

r-- 1 cm Muck (A9) (LRR D) 

_X_ Depleted Matrix (F3) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

r-- Depleted Below Dark Surface (A11) __ 

r-- Thick Dark Surface (A12) 

r-- Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

Remarks: -

HYDROLOGY 
Wetland H drain Indicators: 

Prima Indicators an one indicator is sUfficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Field Observations: 

Surface Water Present? Yes: 

Water Table Present? Yes: 

Saturation Present? Incl. ca ilia frin eYes: 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vernal Pools (F9) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

~lndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more fe Liired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Recent Iron ReducUon In Plowed Salls (C6) ___ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) Thin Muck Surface (C7) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, prevIous Inspections), if available: 

Remarks: Dry. It is assumed that early season water levels are sufficient to support wetland conditions in the topographically lower swale. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 7,2012 

AoolicanUOwner: U.S. Bureau of Land Management State: Utah Sampllna Pbint: V'/55A 
Investlgator(s): Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslooe, terrace, etc.): swale Local relief (concave, convex, none): concave Slope (%): 2 

Subregion (LRR): D Easting: 369096 Northing: 4143524 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvolcal for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are VeQetation: Soil: or Hvdroloav: naturallv disturbed? (If needed eXDlain any answers in Remarks. \ 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, important features, etc. 

Hydrophytic Vegetation present? Yes~f ..lL-
HydriC SoliPf"<)Sent1 Yes: ...L..-

Present? Yes; x 

No, 

No: 
No: 

~='""ll& toe Sampled Area----I within a Wetland? Yes; l< No: 

Remarks: Located In a drainage 8wale, no defined channel associated with 8wals. Photos of site: 1308 - soil, 1309 - north, 1310 - west. 

VEGETATION U - tT fit se sClen I IC names 0 I plan s 

Absolute Dominant Indicator •• 
. . , ... ., ... 

Tree Stratum (Plot Size: ) % Cover Species? Status Dornlnancotesl Worksh."tL •.• . ..... .. ........ 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q ....• ::; Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. ·",e'l/.Ieneo Index Worksheeff .•.••• ................... 
2. Total % Cover of: Mulliply by: 

3. OBl species: x1= 0 

4. F ACW species: 95 x2= 190 

0' ::; Total Cover FAC species: x3 = 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1. Carex praegracilis 50 Y FACW UPL species: x5 = 0 

2. Juncus arcticu5 45 Y FACW Column Totals: 95 (A) 190 (B) 

3. Prevalence Index::; BIA:::: 2.00 

4. Hydroohvtic Veaetatillolndicalofll:. . ..... 
5. X Dominance Test >50% 

6. X Prevalence Index Is s3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data In Remarks or on a separate sheet) 

95·· ....... :::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o. HYdropl1ytic •••••••••• • ••••• •• ::.' . 
% Bare Ground in Herb Stratum 5 % Cover of BIotic Crust 

vegetalion f>f(!$eot1 ....... . .............. Yos:iC •.. . No' ..< 
Remarks: Wetland plant community. 



SOILS Sampling Poini' W55A 

. ·F'r()fiI~[)~scrj Plion: (Descrrtiel4 1~~cl;6thn,,~delltoilocJ"'<!nlil.~lil~ic~l()ror"Q"firmt~e .• b!;~n~~Qfl ndr~~ldr$.I·};< ii/; 
. 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-3 10YR 4/2 20 - - . - oraanics 80% fibrous root material 

3 -18 10YR 4/1 80 10YR 5/S 20 C M clay granular 

'Tvpe: C=Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore Lininq, M=Matrix. 

HYd rl"Soil·1 ndlealo,"" (APplicablet" ;'IILRR~ . ';ill~"SOI"enrli~e "~I~cf; I·· •..•.••...•.••• ··.,I .. ·lnd i;";I~""orpr';"I .. m1iiCHYd rIC~"il"';:in .~ ••• ; 
_ Histosol (A 1) -- Sandy Redox (S5) -- 1 em Muck (A9) (LRR C) 

_ Histic Epipedon (1'.2) -- Stripped Matrix (SS) -- 2 em Muck (A 10) (LRR B) 

_ Black Histlc (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) Other (Explain In Remarks) --
_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (FS) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (Fa) 
31ndicators of hydrophytic vegetatIon and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

• •••• •••• ••••• ••• •••• ••••• •••• •••• •••• ••••••• •••••••••• •••••••• • •••••••• • ••••••••••••••• •••••••••••••••••••••••••• 1<, ;: ,~ht7j;·.lr ... ••...• ... .. ... ···· •• itIl'i Westr;ctiv& L'IYerli! presentl; . <: . ••••.• •••. ....... • •.••.•.•••. • ••• 
Tvoe: 

IHY~riC r, ..... • •••••.••..•• ¢eS:K..NOY!; DeDth linches): 

Remarks: Tightly compacted. 

HYDROLOGY 

WetlandH drolo Ih.dicators: 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (BS) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

fletdObservation$: 

Surface Water Present? 

Water Table Present? 

Yes: 

Yes: 

Salt Cnust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (CS) 

Thin Muck Surface (C7) 

No ...x... Depth (inches): 

No ...x... Depth (inches): 

Yes: No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage pattems (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CS) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Remarks: Dry. It is assumed that early season \Nater levels are sufficient to support wetland conditions in the topographically lower swale. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampllno Date: June 7, 2012 

Applicant/Owner: U.S. Bureau of Land Manaoement State: Utah Sampling Point, W5SE! .. 

Investigator(s): Collin Covington Section, Township, Range: 12,39S,6W 

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex none): none Slope (%): >1 

Subregion (LRR): D Eastlng: 369094 Northing: 4143519 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site tvpical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or Hvdroloav: naturall disturbed? (If needed exnlain an answers In Remarks.) 

SUMMARY OF FINDINGS· Attach site map showin oint locations, transects, important features, etc. 
Hydrophytlb Vegetation present? 

Hydric SoU present? 

Wetland H drolo present? 

YeS! 

YeS! 

Yes; 

Isth~ SampledAlea 
NO': --"X~"-f within a Wetland? 

No: X 

N01X 

Remarks: Grazed area located approximately 12 inches above the adjacent wetland sample point. Photos of site: 1311 - soli and 1312 - east. 

VEGETATION· Use scientific names of plants 

Tree Stratum (Plot Size: 

1. 

2. 

Absolute Dominant 
% Cover Species? 

Indicator ' '. • •...•• .•. 

Status Dotlllnan(;~"est .,y"rksl1eet, ". '.' 

Number of Dominant Species That 
Are OBL, FACW, or FAC: 

1-'3,,-. --------------------------------1 Total Number of Dominant Species 
Across All Strata: 

4. 
5 

1-___________________ -"'0=· •. =.;C,' • ;c.'. ='= ··...:=:..T"o"ta"'I.,C"o"v"e!..r ___ -1 Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: 6' x 6' ) Are OBL, FACW, or FAC: 20 

1. Artemisia tridentata 35 Y UPLPrwalencelhdeXWorksh.et,· '. <'. 
2. Total % Cover of: MultiDlv by: 

3. OBl species: x 1= 0 

4. FACW species: 2 x2 = 4 

35 '.' = Total Cover FAC species: 10 x3 = 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 30 x4= 120 

1. Bromus inermis 30 Y FACU UPL species: 55 x5= 275 

2. Aqropvron cristatum 10 Y UPL Column Totals: 97 (A) 429 

3. Iva axillarls 10 Y FAC Prevalence Index::: BfA::: 4.42 

(A) 

(B) 

(AlB) 

(B) 

4. ThinoDvrum intermedium 10 Y UPL Hvdrophvtic Ve~etaflonrndicat"rs: ". .•.••. ." 

5. Fescue sp. 5 

6. Juncus arcticus 2 

7. 

8. 

N -
N FACW 

Dominance Test >50% 

Prevalence Index is :>3.01 

Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

67. ::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1-'1,,-. _______________________________ -1 11ndicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

2. 
f-_____________ T"'o"'ta"'I"'C"'o-"ve"'r::..-'-" .Q~. ,-,-"~._ . ______ -\ Hydr~PhytiC •...... •..•... .....•.. '.. • ....................... . 

Vegetation Pro.onl?··. Ves' No: v .. 
•••••..• .••• • ......... A .... .. % Bare Ground In Herb Stratum 33 % Cover of Biotic Crust 

Remarks: Upland plant community. 



SOILS Sampling Point" W55B 

P iQfilQPes~riptiQnl (Pescribe to Ih" deptlt neeil~dt"dQcumentihQlllili~atbr (lrColl!lmitl\e~b.eJ'¢Qi(lfil1di~at9J.$, •.••.••.•••••. " ....•••.• .· .. '.L 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-5 10YR 5/3 100 - - - - clay Qranular 

5 -18 10YR 3/2 100 - - - - clay .granular 

lTvoe: C:::Concentration D=Denletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL::::Pore Linino. M=Matrix. 

Hvdric50illn~Ii"atpr.'· (ADi)II~abl~ t~~ljLRR~unle$$· (lthQrWll;e "oled.~· ......•.. i • ••.•...• .; 7 •••.. I·f~ci j~ai~J"SfQr pr~\jI';!IlatiQ ~\fil;i~ $~iIi;i,' 
"'-

r-- Histosol (AI) -- Sandy Redox (S5) -- I cm Muck (A9) (LRR C) 

f-- Histic Epipedon (A2) -- Stripped Malrix (S6) -- 2 cm Muck (AI 0) (LRR B) 

r-- Black Hislic (A3) -- Loamy Mucky Mineral (FI) -- Reduced Vertic (FI8) 

f-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

r-- Stralified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

f-- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (All) -- Depleted Dark Surface (F7) 

f-- Thick Dark Surface (AI2) -- Redox Depressions (Fa) 
31ndlcators of hydrophytic vegetation and wetland 

r-- Sandy Mucky Mineral (S 1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandy Gleyed Matrix (S4) 
problematic. 

Restrl~ti\( .. tayer (If present); ••• • •• )i •.•..•...••...•• ;.; •. ····..i. . ..... '.. · ................... c·· •. 1< ; 
• •••••••••••••••••••••••••••••••••••••• ··········1 

Type: 
•...• N9;J\i· Deoth (inches): 

Hydr!C"SI:ll)Pr~.sen~:L Yes: . 

Remarks: No redox observed. 

HYDROLOGY 
Wetl~nd. H .drolo Indicators: 

Prima Indicators Seconda Indicators 2 or more re uired 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (BI) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water~Stained Leaves 89 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (CI) 

OXidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

No ...x.. Depth (Inches): 

No ...x.. Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 

Water Marks (BI) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (BI0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) 



WETLAND DETERMINATION DATA FORM. Arid West Region 

Project/Site: Alton Coal Tract Citv/Countv: Alton / Kane SamDlIna Date: June 7, 2012 

ADDlicant/Owner: U.S. Bureau of Land Manaaement State: Utah . Sam plinQ Point, W56A 
., 

Investigator(s): Jeff Boice, Collin Covington Section Township, Range: 12,39S,6W 

Landform (hillslope, terrace, etc.): drainaae bottom Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Easting: 368984 Northing: 4143744 Datum: NAD83 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: natural Iv disturbed? (If needed exolaln any answers In Remarks.) 

sampling point locations, transects, im 

HydrophYllc Vegetation f'resenl? 

Hydric Sdllf'resent? 
Yes: ....lL..... NO' •. _ ...... """-j I. the Sampled Area 
Yes: ....lL...... No,wllhln a Wetland? 

Yes: x No; 

y".,x 

Remarks: Adjacent to agriculture field of alfalfa, located near drainage bottom. Photos of slle: 1317 - soil, 1318 - north, 1319 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator I" • "..... •... ,. 
Ie. .•. 'i 

Tree Stratum (Plot Size: ) % Cover Species? Status Oomlnancl> Test.1I'I0rksh"6t: ,,' .. ·.·...c, 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Slrata: 2 (B) 

0 ' .... ::: Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. PrevaleneelOge)! Worksheet: : ............ , 
2. Total % Cover of: MultlDlv by: 

3. OBL species: x1= 0 

4. FACW species: 15 x2= 30 

0·· ... :::: Total Cover FAC species: 65 x3= 195 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Poa Dalustrls 45 Y FAC UPL species: 5 x5= 25 

2. Hordeum jubatum 20 Y FAC Column Totals: 85 (A) 250 (B) 

3. PolVQonum aviculare 15 N FACW Prevalence Index:::: BfA = 2.94 

4. MedlcaQo sativa 5 N UPL Hvd'QJ)hvUc Yea"talf6n Indre.!ors: •.•...•• 
• •••• 

5. X Dominance Test >50% 

6. X Prevalence Index is :0::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

85.. . •••.. :::: Total Cover Problematic Hydrophytlc Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 ... . .. ' ,' .. ,' . ••..•. >' ••.• . ........ ( .... 
Hydrophytfc .' . 
Vegetation Presenf? Yes:)! .............. 

. . ..... 
% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust '., " ...... /II",> ..... 
Remarks: Wetland plant community. 



SOILS Sampling Point· W56A 

"r~'iI~ Deseriotion' (D.~ctil!.lo.th~depthn"ed.d to'·d"JLItt~jllt;';;i.idicaj~hr~@fi~ll1t~~ .. ti~"llC."f 1""i;;~t~;'~1. 
.~. ·z." '.' .•..• " •.. ; •...... .. 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Lac' Texture Remarks 

0-5 10YR 512 99 10YR 516 >1 C M clay granular 

5 -18 10YR 512 88 10YR 516 2 C M clav aranular, 10% white calcium nodules 

'Tvae: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrlx. 

Iivdrlc'SQlllndicatQrs:(ADDllcabl~tQ"IILRR~ ~nl"s~bth.lwis~l'1oteQ.\·'· ;';;' ...• ;;; . ···;r? •..•.• Indicato~tor ~rObl~lttj,tiC Hvdrlc 
~; .., .... 

_ Histosol (A1) -- Sandy Redox (S5) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

_ Stratified Layers (A5) (LRR C) _X_ Depleted Matrix (F3) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 

_ Sandy Mucky Minerai (S1) -- Vernal Pools (F9) 

Sandv Gleved Matrix IS4 \ 

Restrictive Lav"rlii oreselll\:.·····. ,·f..; .....•.••..•• ' ..•••.•..•.••..• ···.·L··· ..... X··· ..• «· .. ·••· •• ·· 

Type: 

Denth (inchesl: 

Remarks: -

HYDROLOGY 

an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (NQnriverine) 

Sedimenl Deposits (B2) (NQnriverine) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observations; 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -L Depth (inches): 

No -L Depth (inches): 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

..;....... • ·· •• ··i .... > 

I» ····.·Na'Ur; ••••••••• • •••• 
Hyllriii S.oU pr~sPQt1 ••••... · ••.• y~s:)( •......• ' ....? ....••.. 

Secondar Indicators 2 or more fa uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 

Wetland Hydrology' 
Pre$.!lnt? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil was moist, not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 

li 1 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProlecUSite: Alton Coal Tract Citv/Countv: Alton / Kane SamplinQ Date: June 7, 2012 

AppllcanUOwner: U,S, Bureau of Land Management State: Utah Sat!1olind point, VV56E! • ' •. 

InvestiQator(s): Jeff Boice, Collin Covlnoton Section, Township, Ranoe: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 5 

Subroolon (LRR): 0 Eastlno: 368978 Northlno: 4143739 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdroloolc conditions on the site tvoical for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed explain anv answers In Remarks.) 

oint locations, transects, im ortant features, etc. 

Hydrophytla Vegetation present? 

Hydric 8011 present? 

yss:- -'-'-'-' 
Yes: ~ No: 

IS the !lampl"dArea 
within aWetland? Yes: No: X 

Wetland H dralo Ves; X 
Remarks: Located on a hilllsiope in an alfalfa field. Photos of site: 1320 - soil and 1321 - east. 

VEGETATION U - tT fit se SCI en I IC names o' PI an s 

Absolute Dominant Indicator .... .....> .' ....•.•.. .' .. 

Tree Stratum (Plot Size: ) % Cover Species? Status Domina"':,, Test Worksheet! .••. " .....• • •••..• '. '.' 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 
Across All Strata: 2 (B) 4. 

0 
• ••••• 

= Total Cover Percent of Dominant Species That 

Saplino/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. 
........ ..... ...... .' ..... 
PJevalenca lnd.xWorksheet:.~ ....• .................. 

2. Total % Cover of: Multiplv by: 

3. OBl species: x1= 0 

4. FACW species: x2= 0 

·0 ....•.• '. ~ Total Cover FAC species: 12 x3= 36 

Herb Stratum (Plot Size: 6'x6' ) FACU species: 25 x4= 100 

1. MedicaQo sativa 40 Y UPL UPL species: 40 x5~ 200 

2. Polygonum douglasii 20 Y FACU Column Totals: 77 (A) 336 (B) 

3. Hordeum lubatum 10 N FAC Prevalence Index = BIA = 4.36 

4. Melilotus officinalis 5 N FACU Hy!fr6l>hytlc VegetatJQnlndio.tQrs: .•••••.••.. . . " .... 
5. Poa palustris 2 N FAC Dominance Test >50% 

6. Prevalence Index is <3.01 

7. Morphological Adaptatlons1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

77 
. .. 

= Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Waodv Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover:jl.. ' •. ' ....•.... .... .. '. . ... . ............ . .. 
Hydrophytlc. •....... '., 

% Bare Ground in Herb Stratum 23 % Cover of Biotic Crust 
Vegelation Presenl? Ves: ...... No: )( 

•••• 
..... ..... .. 

~~ 

Remarks: Upland plant community. 



SOILS Sampling Pain\" W56B 

P("liIePe$~'il)!ion,(p~s:~,ib~t" tt,~depthneed!1d to d<)i:um~nith~lndi~ai()r"r confilin tbe ab~.nc"oflndlt.tors.li ...• .•. •.•• • '.' 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Loc2 Texture Remarks 

0-8 10YR 5/1 99 10YR 5/6 >1 C M clay granular 

8 - 18 10YR 5/3 100 - - - - clav Qranular 

'Tvp~: C::::Concentration D"Deoletion RM=:Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Unina. M=Matrix. 

HVdii~SQillndic.JQr$:'(ApplicaIMtQl!III-RRs.U~I~is·QIII"""i.!in"l<id.I-··· •••.••.••.•..•••• ·••• ••• ·••· •.••• ·.·I.indic.lor~for pi"b["irlatiCfM"I"SOil~;'.·.~;;· 
_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F1B) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix(F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) Other (Explain in Remarks) --
_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (FB) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (Fl) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Minerai (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gle ed Matlix (S4) 
problematic. 

'RestrictiveL" •• , (if present)'" >' 
....................... ,. .... ... ' .. ••••••• ...... ......{, '. . ..... 

····1 •• ·r···; ······_L.hl ..• y ••... 
Type: HYd'i~$Q(:pi •••. >'y"S'X •.•.• N",l Depth (inches \: 

Remarks: No redox below 8 Inches. Between 6 inches and 8 inches there is the presence of the white calcium concretion nodules. 

HYDROLOGY 
Wetland. H drolo Indicators: 

Seconda Indicators 2 or more re uired 

Surface Water (At) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (82) (Non riverine) 

Drift Deposits (83) (Non riverine) 

X Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (Bt3) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) __ _ 

Thin Muck Surface (Cl) 

No -lL Depth (Inches): 

No -lL Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections). if available: 

Remarks: Moist. Surface soU cracks are likely from the pivot Irrigation for the alfalfa. 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Proiect/Site: Alton Coal Tract City/County: Alton / Kane Samolino Date: June 7, 2012 

AnnlicanUOwner: U.S. Bureau of Land Mananement State: Utah Sampllri~ Point: VV57A 

Investiaator(s): Dennis Wenaer, Collin Covinaton Section, Townshlo, Ranoe: 12, 39S, 6W 

Landform (hillslooe, terrace, etc.l: meadow Local relief/concave, convex, none): none Siooe 1%): 1 

Subreoion (LRRl: D Eastino: 369043 Northino: 4143843 Datum: NAD83 

Soil Man Unit Name: No soil survev Is available NWI classification: Not Available 

Are climatic / hvdraloDic conditions on the site tvolcal for this time of vear? Yes: X No: (If no, exolain in Remarks.l 

Are Vegetation: , Soli: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation" Soil: or H draloDv: naturallv disturbed? (If needed exolain anY answers in Remarks.l 

SUMMARY OF FINDINGS· Attach site map showin ortant features, etc. 

Hydr6phytlo vegetation present? Yes: : oX,,: _____ 

Hydrlc$oiIPresenl'i' Yes; ~ 

No: 

No: 
--,-,-,...j' Is the Sampled Area 
.... ~'-'~ withih a Wetlafld? Yes: X No, 

Present? YeS< X No: 
Remarks: Wet meadow adjacent to alfalfa field. Photos of site: 1322 - soil, 1323 - north, 1324 - east. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
..... 

. . '. '. " . . ...... .. 
Tree Stratum (Plot Size: ) % Cover Species? Status 0011llnanCe Test W<lrksheet: ...... .. ... " ..... ' 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q .. = Total Cover Percent of Dominant Species That 

Saolino/Shrub Stratum {Plot Size: 1 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
. '. . ..... 
Pt~vatence Index Worksh.ell 

... ' ... 
. .......... ' 

2. Total % Cover of: Multiolv by: 

3. OBL species: x1= 0 

4. FACW species: 85 x2= 170 

Q". = Total Cover F AC species: 17 x3= 51 

Herb Stratum {Plot Size: 6' x6' 1 FACU species: x4= 0 

1. Juncus arcticus 45 Y FACW UPL species: 3 x5= 15 

2. Carex nraearacilis 40 Y FACW Column Totals: 105 (A) 236 (B) 

3. Poa oratensis 10 N FAC Prevalence Index = BJA = 2.25 

4. Svmnhvotrichum ascendens 7 N FAC Hvdro~h\JIlc Veoetatlorilnd\cators: ". , •••...•.•.•.•.....•....•. ' 

5. Medicaao sativa 3 N UPL X Dominance Test >50% 

6. Taraxacum officinale TR N FACU X Prevalence Index is ,.;;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

. ... 
105 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: ·0' -- j.Jydrophyti~ ' •• ' ••••••. ••• .' • •••••••••••• 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 

Vegetation Present? y" ... , X . " ........ No, •. ' ...••..•..•...•• . . . ........ 

Remarks: Wetland plant community. 



SOILS Sampling Poin\" W57A 

Prolil~n""~riPjiOh' (Describe t';. the ~"~.thn"ed~d tQdo(;Jm~nt tMinc;li"at()r"iC(i~frrlllth""b"~h';" of Inc;li~ .• tors:i>·. ~ .•. > '.. .•• ...( ........• 

Depth Matrix Redox Features 
(Inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-3 - - - - - - or!lanics fibrous root material 

3 -18 10YR 5/2 50 7.5YR 5/6 50 C M clay granular 

1Tvne: C;::;Concentration D-Denletion RM-Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 
.. . . •.•.• (APP! . ...... .... .. . .. ····1.)<1·>····:,··· ... c' ,i,' 

Hyc;lriQ!lQiJ In(licators: Iicable 10 all LRR$ unless !>therwise noted.;;· .. ;. JndJcalorsf!>r problematic Hvdrlc !lolls'l ••• 

_ Histosol (AI) -- Sandy Redox (S5) -- I cm Muck (A9) (LRR C) 

_ Hislic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (Al0) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F1B) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) _X_ Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (F8) 
31ndicators of hydrophytlc vegetation and wetland 

_ Sandy Mucky Minerai (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

Restrlctlvel.aver (ir Ptes~nti, ••••••••.•...• ; ....••.•.•••.•.•••. '.. ..•...•.•• 
••••••••••••••••••••••••••••••••••••••••••••• 

..... >.i.·.····.· ... >i •• • •••• ·...<.· .. ·.· ...... i,i 
..<'; 

Tvpe: >i ... < . ....... . .. i, 
Hy~(rc~"ln're.e.l\!j.. . •• Ye.: lC 

Deoth (inches): ..N.<iL" 

Remarks: -

HYDROLOGY 
Weiland H dral" IndiG.to,s: 

Prima Indicators Secondar Indicators 2 or more re uired 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverlne) 

Sediment Deposits (B2) (Nonrlverine) 

Drift Deposits (B3) (Nonrlverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) __ _ 

Thin Muck Surface (C7) 

No ..lL- Depth (inches): 

No ..lL- Depth (inches): 

No X De th inches: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Waler Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 

Remarks: Soil was moist, not saturated. it is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton / Kane Samplinq Date: June 7, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaqement State: Utah Sall1plingpoinl: W57B. • 

Investloatoris): Dennis Wenoer, Collin Covinaton Section, Township, Ranae: 12 39S,6W 

Landform (hllisiope, terrace, etc.): agriculture field Local relief (concave, convex, none): none Slope (%): 1 

Subreoion fLRR): D Eastlna:369042 Northino: 4143855 Datum: NAD83 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or HvdroloDv: naturallv disturbed? (If needed exalain any answers In Remarks.) 

SUMMARY OF FINDINGS - Attach site ma showing sam oint locations, transects, im orlant features, etc. 

Hydrophyt\oVegetation~resent? 

Hydric .SoIlPre"en!? 

YM: No: X. Is the Sample<iArea 

Yes: ~ No: within a Watland?' Ve" No: X 

Watrand H dralo . Present? Ves: No: X 
Remarks: Located in an alfalfa field. Photos of site: 1325 - soil and 1326 - south. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
'. 

• 
. .... .. 

Tree Stratum (Plot Size: ) % Cover Species? Status DominanCe Te .. t Worksheet: ' ....... .. 

•••• 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

0 '. -: = Total Cover Percent of Dominant Species That 

Saalino/Shrub Stratum iPlot Size: ) 
Are OBL, FACW. or FAC: 0 (AlB) 

1. F>rmJencldndexWorksheetr • ..•. .. .••. .. 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: x2= 0 

0 = Total Cover FAC specIes: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 5 x4= 20 

1. Medic8Qo sativa 90 Y UPL UPL species: 90 x5= 450 

2. Bromus inarmis 5 N FACU Column Totals: 95 (A) 470 (B) 

3. Prevalence Index = BfA = 4.95 

4. HvdrophYllcVegefathmindieators;' .. .••• •. 

5. Dominance Test >50% 

6. Prevalence Index is s;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

gSi 
•• 

= Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 1lndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: o ••••... Hydi'ophy\le .• .•.•..• • ..... ••. .' ......... 
• •••••••••• 

V"getaliori Preseni?, .... 
% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust ..... .... .. , ...... VeSt •.• No:X .. , ..•••. 

Remarks: Upland plant community. 



SOILS Sampling Point· W57B 

Pfofile De~cfl"lion' IDes.flb.to the d~"ihh"~d.dto"()c~,,j.';tih";I'I~i~~t~'';~c''nl'l~m th""bs~~,; .. ,,1 i';~ii;aidrS;I·.· ;..· .. ·.··· .... ·.· ....... · ... · ... ·.··· ... · .. i· . ...... 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Lac' Texture Remarks 

0-6 10YR 4/2 100 - - - - clay loam granular, till zone 

6 -1S 10YR 3/1 70 7.5YR 5/S 30 C M clav aranular 

'Tvpe: C=Concentration D=DeDletion RM=Reduced Matrix CS+Covered or Coated Sand Grains . 2Location: PL=Pore Linina. M-Matrix. 
. ;c, .•...• . .... ,. .. ......... .• ,<... .··.c·.. ...,.<;-, .• 1"'...." ........ ·L··· > •. .•.. 

HVdric Sollindl.ators, fAnolieabra toall·LRRs unl •• " olherwr ... no.ted.l' •..•..• ," .. ··Indicator. fo, Problematic HVd,icSoHs'1, 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9)(LRR C) 

_ Hisllc Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F1S) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FS) 
slndlcators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed Of 

Sandv Gleved Matrix IS4\ 
problematic. 

Re'!rjctillel..~Yllr!lf pi.sont\r<F' .' ....••.•.••••.. • • ••..••••.•...••.. • ······.i •.•.•..•...•.........•............. .:i············;j:.' , ....... ):. 
.... ~.,.; .. Type: ·.·.\i_.. ... _." ..•.. .. Yes: 

Depth (inches): .. . .• '....... . .. 
•• 

Remarks: No root pore linings present. There is no redox present in the top 6 inches of the soil profile and the darker colored layer exceeds past the 12 
inches below the surface 50 the soil does not contain hydric characteristics. 

HYDROLOGY 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Nonrlverlne) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

field Observations} 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Sail Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized RhlzQspheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Soils (C6) 

Thin Muck Surface (C7) 

No ...x... Depth (Inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Rlverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CS) 

Saturallon Visible on Aerial Imagery (C9) 

Shallow Aqullard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: Dry. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract City/County: Alton I Kane Sampling Date: June 7, 2012 

ApplicanUOwner: U.S. Bureau of Land Management State: Utah 'S~mO!lnaPblnt: W58A . 

Investigator(s): Dennis Wenger, Collin CovinGton Section, Township, Ranoe: 12, 39S, 6W 

Landform (hlllsiope, terrace, etc.): drainage swale Local relief (concave, convex, none): none Siooe (%): 1 

Subreolon (LRR): D Eastino: 369133 NorthinG: 4143587 Datum: NAD83 

Soil Map Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic I hvdroloQic conditions on the site tvplcal for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are uNarmal Circumstances" present? Yes: X No: 

Are VeGetation: Soli: or HvdroloGv: naturallv disturbed? (If needed explain any answers in Remarks.). 

Hyd,ophylic VegetatlonP'es.n!? Yes: ..JL... No: Is theSampl.d Area 
Hycjnc Soli Present? Yes; ..JL... No: within It Wetland? Ves:X No; 

WetiandH drolo Present? Ye~: X No: 

Remarks: Drainage swale off of wetland meadow. Photo of site: 1328 - soil, 1329 - south, 1330 - east, 1331 - north. 

VEGETATION U - ffi fit se sClen I IC names o' plan s 

Absolute Dominant Indicator . .• . .•.. ··.i 
" 

.'. 
Tree Stratum (Plot Size: ) % Cover Species? Status OOillina)lCe Test Worksheet: •...•.•.•.. .. 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 1 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

Q .,' = Total Cover Percent of Dominant Species That 

SaplinQIShrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (NB) 

1. PreVaiM¢e.lnde~ Workslieet: '. . ... 
•••••••• 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. F ACW species: 65 x2= 130 

Q '. • = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Carex praegracilis 50 Y FACW UPl species: x5= 0 

2. Juncus arcticus 15 N FACW Column Totals: 65 (A) 130 (B) 

3. Hordeum iubatum TR N FAC Prevalence Index = BIA = 2.00 

4. HydfQP/iyl;«Vedeiatllli1lndrcatorsl . • ••. • ..••... ' .•....•.•. 

5. X Dominance Test >50% 

6. X Prevalence Index is s:3.01 

7. Morphological Adaptations 1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

65 •. •• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0, " 
HYdfQpliyti<; ••• . .....•..•..• • ••. ,. .•• • • ••.• ' •..•• ' " •.•••.•.•••. 

% Bare Ground in Herb Stratum 35 % Cover of Biotic Crust VegetationPr.senf? Y 'le . •.• . N' ••..... .•.... • ..••.•.... es. .. •... 0., .... '. 

Remarks: Wetland plant community. 



SOILS Sampling Point: W58A 

1·.prOfil~. D"s~rIPtlo": iO"$"ri~" to thE> 4"Pjhnlllld1dlo(l(,<1ymtlnt iHili~(liq~to,~~~k~ftr!!)\hQ a6"QocQQlindica!Of$,). '.' •..•.•..•.•.••..•. "i •...•. , ,," •• 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0·6.5 10YR 4/2 98 silty loam granular, 2% white calcium nodules 

6.5 -18 10YR 5/2 85 10YR 5/6 10 C M clay Qranular, 5% white calcium nodules 

1Tvoe: C=Concentration D=Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: -PL:=:Pore Linina. M=Matrix. 

_ Histosol (A1) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (A5) (LRR C) 

_ 1 cm Muck (A9) (LRR 0) 

_ Depleted Below Dark Suriace (A 11) 

_ Thick Dark Surface (A12) 

_ Sandy Mucky Mineral (51) 

Sandv Gleved Matnx (S4) 

Sandy Redox (55) 

Stripped Matrix (56) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

X Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (Fl) 

Redox Depressions (F8) 

Vernal Pools (F9) 

1 em Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

f-i_" e.!.J~:""ripE:"'"ti_V._L_aCv_e~:r_,(j ·_·if_l>rr_~s_.n_ltb_F_·· __ ..•.••• _ ••..••.••..•. _ ..•••••• _ •... _ ...•.••••••• _ •.•.• _ •. _ ••.... _ •• _ •• _) •. _ ••..•• _ •..••..•. _ •..•• _ .......... _ ••• > •• _ .••. _ .• )<-_······_······1······ .•.•• · •••• · •. ···.~.n;... •... " .... ......•.. . "';'i 
DeDth linches): HYdriCS~ilpre$ent? Yes.'){ •••..•.. No:/S 

Remarks: -

HYDROLOGY 
Wetland lldr"lo 

Prima Indicators 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonriverlne) 

Drift Deposits (B3) (Nonriverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frln e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced lrun (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (Cl) 

No .2L Depth (Inches): 

No .2L Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (03) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSlte: Alton Coal Tract Citv/County: Alton / Kane Samalina Date: June 7,2012 

ApplicanUOwner: U.S. Bureau of Land Manaoement State: Utah Sampling Point: I('ieas, " •. 

Investioator(s): Dennis Wenaer, Coliin Covington Section, Township, Range: 12,39S 6W 

Landform (hillslope, terrace, etc.): drainaQ9 Local relief (concave, convex, none): none Slope (%): 1 

Subreaion (LRR): D Easting: 369138 Northing: 4143573 Datum: NAD83 

Soil Map Unit Name: No soli survey Is available NWI classification: Not Available 

Are climatic / hvdroloalc conditions on the site typical for this time of year? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal CIrcumstances" present? Yes: X No: 

Are Veaetation: Soil: or HVdroloav: naturaliv disturbed? (If needed exolain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin sampling point locations, transects, important features, etc. 

Hydrophytld vegetation Present? 

Hydrlc$olf pre.sent? 

Yes: No: 18th" Sampled Area 

Yes: Nm ....!.X""·. ~4 Within a Weiland? Yes: No: X 

Present? Y<!$: Noi X 
Remarks: Dry drainage swale below the wetland sample point. Trampled and grazed. Photos of site: 1332 - soil, 1333 - north. 1334 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
••• 

.. 
• •••••••••••••• 

Tree Stratum (Plot Size: ) OfoCover SpeCies? Status Domlnancil TestWorkshee~i .••..• 
•••••• 

..... " . 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 0 (A) 

3. Total Number of Dominant Species 

4. 
Across Ali Strata: 1 (B) 

0 
••• 

:::: Total Cover Percent of Dominant Species That 

SaDlInQ/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (A/B) 

1. . le,' .. '. . .>. :. ;, 
Prevoletl e Index Worksheet: • ••• '. • . '. ..' 

2. Total % Cover of: Mullialvbv: 

3. OBL species: x1= 0 

4. F ACW species: x2= 0 

Q . :::: Total Cover FAC species: 5 <3 = 15 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 35 <4= 140 

1. Poa secunda 30 Y FACU UPL species: x5= 0 

2. Hordeum jubatum 5 N FAC Column Totals: 40 (A) 155 (B) 

3. PolVQonum douQlasii 5 N FACU Prevalence Index:::: BfA :::: 3.88 

4. Hyc/rOPhvlleVegetatiohlndlcatorsl .;. ..••....• , 

5. Dominance Test >50% 

6. Prevalence Index is ..0:3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

40" = Total Cover Problematic Hydrophytlc Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 
.It ..•• 

••••• 

..... ." . '.' . ........•..... " Hydrophytlc • 

% Bare Ground in Herb Stratum 60 % Cover of Biotic Crust Vegelatlon Pr~seht't y ..•... ... . ...• ' .. "S' .i ..••...•.. NOlX. 

Remarks: Upland plant community. 



SOILS Sampling Point- W58B 

pr';fll"DJ •. ~ri plion; (O".~'ib" IOII1~d"l)tti " •• ded·f,i il';bUm;,.1t tlie I ndiQIIIQi or"~nfir~t~eabs~n!>;~il1diqalpr._ t.·'. .•.. .,. 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loe' Texture Remarks 

0-15 10YR 5/2 100 - - - - clav -
15 -18 10YR 4/2 95 - - - - clav 5% white calcium nodules 

1Tvne: C=Concentration D-Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininn_ M=Matrix. 

HY'!tl~Soillndicato,s,. (APPIiCal>l~to~1I1.RRs· ~1l1~~.ol"e~i~erioi~d_ \ • '. ••.•• •..•. . •....•.• ••. • ' •• "1' Indlcat"'" fQrprOI>I~m~ti~ HV<lfiCS~;I~'( .'. .)) 
r---- Histosol (A1) 

r---- Histic Epipedon (A2) 

r---- Black Histic (A3) 

r---- Hydrogen Sulfide (A4) 

r--- Stratified Layers (A5) (LRR C) 

r---- 1 cm Muck (A9) (LRR 0) 

r--- Depleted Below Dark Surface (A 11) 

r---- Thick Dark Surface (A12) 

r--- Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (84) 

R~st;icliveL.ay.dil presentll .............. 

Type: 

DeDth (inches): 

Remarks: No redox observed. 

HYDROLOGY 
Wetland H drolo 

Prima Indicators 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverlne) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonrlverlne) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia trln e 

--
--
--
--
--
--
--
--
--

• .... 

Yes: 

Yes: 

Yes: 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

..< ..... 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

•• • •••••••• 

Oxidized Rhizospheres along Living Roots 

Presence'of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ...x... 
No ...x... Depth (Inches): 

No X 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain In Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

. .......... . ... ~ .; ...... · ... ...;.li? 
<>.i ij!' •....... Yes, ••••.•. " ••..• }~~,j{~c flY4f!Q·L .. d. c>; .•... 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. Surface cracks in the soil, this area does not meet the other wetland criteria and it does not fall within a basin system so it is 
assumed that these are temporary ponding circumstances and not indicative of wetlands. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSlte: Alton Coal Tract Cltv/Countv: Alton / Kane Samplinc Date: June 7, 2012 

ApplicanUOwner: U.S. Bureau 01 Land ManaQement State: Utah S~mplingPolnt: W59A' 

Investlcator(s): Dennis Wenger, Collin Covington Section, Township, Ranae: 12, 39S, 6W 

Landlorm (hillslope, terrace, etc.): meadow Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): D Easting: 369195 Northina: 4143658 Datum: 

Soil Map Unit Name: No sail survey Is available NWI olassilication: Not Available 

Are climatlo / hydrologio oonditions on the site typical lor this time 01 year? Yes: X No: (II no, explain in Remarks.) . 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal CIrcumstances" present? Yes: X 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed explain an answers In Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin 

HydrophyticvegelatiOIi Present? 

Hydric $~[jPreseht? 
Yes: ..ll..- No:· ~':"',",",,~.lsfhe Sampled ArQ/! 
YeS: ..JL..... N(j; WithirtaWettand1 No: 

Pres.nl~ yes; X No: 

Remarks: Wet meadow area. Photos of site: 1335 - solI, 1336 - east, 1337 - south. 

VEGETATO I f I N - Use sClentl IC names 0 . plants 

Absolute Dominant Indicator 
.'. 

NAD83 

No: 

Tree Stratum (Plot Size: ) 0/0 Cover Species? Status Dotnlllan"ete,,1 Worksheeh . .... .. ' ... :'. 

1. Number of DomInant Species That 

2. 
Are OBL, FACW, or FAC: 2 

3. Total Number of Dominant SpeCies 

4. 
Across All Strata: 2 

0 i = Total Cover Percent of Dominant Species That 

(A) 

(B) 

.... 

Sapllna/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
' ~'. ..•. •... . . '> 

p,evalencelndexWotksh •• t: ••••••••••••••••••••••••••••••••••••••••• 

2. Total % Cover of: Multlplv by: 

3. OBL species: x1= 0 

4. FACW species: 80 x2= 160 

Q = Total Cover FAC species: 15 x3= 45 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4 = 0 

1. Juncus arcticus 40 Y FACW UPL species: 5 x5= 25 

2. Carex praegracilis 35 Y FACW Column Totals: 100 (A) 230 (B) 

3. Poa pratensis 10 N FAC Prevalence Index = BfA = 2.30 

4. Medlcago sativa 5 N UPL Hvdrophvtjc Vegetationlodicators, .................. . 
5. Plantago eriopoda 5 N FACW X Dominance Test >50% 

6. Symphyotrichum asoendens 5 N FAC X Prevalence Index is ..,;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

100 
. '. 

:;;:: Total Cover Problematlo Hydrophytlo Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0····.·..· Hy<!tQphytio < ..... .... 
•• 

~ .... :< 
Vegel.tiM·Fire."nt? 

..... 
0/1) Bare Ground in Herb Stratum 0 % Cover of Biotic Crust . . . "~. v •• : X ........ 1401 .• 

.... 
.~ 

Remarks: Wetland plant community. 



SOILS Sampling Point: W59A 

ProfUeP"scription; . (Ilescribe t;'ihe depth. "i1Qd~dtl>iiocum.rill"'"liidl~~i;'~!l~,,();,jjrllt tile· ~bi;.n<:llMi n<;ti.;ttQr$,I· · ... ····V.·.······.·,;···;:;;· 
Depth 

(inches) 

0-2 

2 -18 

Matrix 

Color (moist) 

10YR 412 

% Color (moist) 

90 10YR516 

Redox Features 

% Type1 Lac' Texture Remarks 

organics fibrous root zone 

10 C M clav granular 

1Tvpe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore LininQ, M=Matrix. 

r-- Histosol (A 1) 

r-- Hlstic Epipedon (A2) 

r-- Black Histic (A3) 

r-- Hydrogen Sulfide (A4) 

r-- Stratified Layers (A5) (LRR C) 

r-- 1 em Muck (A9) (LRR D) 

r-- Depleted Below Dark Surface (A11) 

r-- Thick Dark Surface (A12) 

r-- Sandy Mucky Mineral (S1) 

Sandv Gleved Matrix (S4) 

x 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Minerai (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

~e~~~:~iv.i,.av.r(if~ieS.r)tl: •.•.. • •.•.•• • ··.·i ... ....... .... . ..' < • • ••. .• .•..• •••• ••.•. ..•••. •..••• •• i ....•..•• i : .. : ...• : •••• '.> : .........•....•..... i ..... -' .. t .•.•.........•. : .•....•.... ' '.. . ....•.........•......•...... " .<)~nlH 
Deoth (jnches):Hydn~SO.IIP,.s.nl'L. Y~$:X .' )N'1;}i 

Remarks: -

HYDROLOGY 

WetlandH drola Indicators; 

Prima Indicators Seconda Indicators 2 or more re ulred 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Non'iverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

WaterRStained Leaves 

Field Ob$ervatl· 1\$1 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) ___ _ 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ..lL Depth (inches): 

No ..lL Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Remarks: Soil is moist, not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Project/Site: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 7, 2012 

Applicant/Owner: U.S. Bureau of Land Manaaement State: Utah SampllnQPOintl W59i3 

Investlgator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 12 39S,6W 

Landform (hills lope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Easling: 369204 Northing: 4143657 Datum: NAD83 

Soil MapUnit Name: No soil survey is available NWI classification: Not Available 

Are climatic I hydroloQic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or H droloov: natural! disturbed? fit needed exnlain any answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showing sampling point locations, transects, im ortant features, etc, 

Hydrophytlc Vegetation Present?' Yes: No: X 15 the Sampled Area 
Hydric $011 Present? Yes: NO{ within .Wetland? Yes: NO: X 

Wetland H drolo present? Yes: N: X 

Remarks: Outside of the drainage swale. Area is heavily grazed by livestock. Photos of site: 1338 - soil and 1339 - west. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator 
: . .. ...... . 

Tree Stratum (Plot Size: ) % Cover Species? Status DOminance T •• t Worksheet, ..... : ...... '. 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

a . ... 

= Total Cover Percent of Dominant Species That 

SaplinglShrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. 
'-' . .. 
prevalence Index Worksheet< 

......... 
• ••••••• 

2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: x2= 0 

0" .. = Total Cover FAC species: x3= 0 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 40 x4= 160 

1. Poa secunda 40 Y FACU UPL species: 15 x5= 75 

2. Thinopyrum intermedlum 15 N UPL Column Totals: 55 (A) 235 (B) 

3. Hordeum jubatum TR N FAC Prevalence Index = BfA = 4.27 

4. Hvdrophvtic Vagetadon Indicators; ..••...•..••...•. ' •..• 

5. Dominance Test >50% 

6. Prevalence Index is ..,3.01 

7. Morphological Adaptatlons1 (provide supporting 

8. 
data in Remarks or on a separate sheet) 

55. . •... . = Total Cover Problematic Hydrophylic Vegetation' (Explain) 

Woodv Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 0 ' ..•. HydrOPl1ytle 
... .' .. 

. '.' 

% Bare Ground in Herb Stratum 45 % Cover of Biotic Crust vegetati6I1Preseh{? .. VM: .•... Noll'" .:' 

Remarks: Upland plant community. 



SOILS Sampling Point· W59B 

Profile Description: (Desoribetothe. deoth n .... ded to. docti",enl ther~cll~at6r<lr~6~fJrlllth. ~b$el'lce()ti"<,Ii"at()rS'li ••..••.•..•••. ' '.~.' .•••.. " .••.....•••.. 

Depth Matrix Redox Features 
(inches) 

Color (moist) % 
. 

Color (moist) % Tvae' Loc2 Texture Remarks 

0-18 10YR 4/2 100 - - - - clav oranular 

1Tvoe: C=Concentration D=DeDletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 
',. '.' "',', '1.1 ..• ··········.1\··· ....... , ...... ". .......(; Hvdrlc S611lndlcatb,s:IAoolicable to all LRRs unless otherwi.e nI;>ted. •.•. •..• ••. . -. ·.Indi<;ators for Problematic HVdric Soils',· •.•• 

_ Hist0601 (AI) -- Sandy Redox (S5) -- I cm Muck (A9) (LRR C) 

_ Histic Eplpedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (Ala) (LRR B) 

_ Black Histlc(A3) -- Loamy Mucky Mineral (Fl) -- Reduced Vertic (FIB) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) -- Depleted Dark Surface (F?) 

_ Thick Dark Surface (AI2) -- Redox Depressions (FB) 
31ndicators of hydrophytlc vegetation and wetland 

_ Sandy Mucky Mineral (SI) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix IS4) 
problematic. 

Restricti".Ia~erHf "",senll: •••••••••••• 
•••• .'Ci· .•• . ........ . ......... . '. ... ..... .", ...... 

••••• 
................... \~ 

Type: 

. ...... 

•••• 
Depth (inches): 

HYdric SOilpres~t\t~ .... .•••• Yes: •.•. .•. •••. No: X_ 

Remarks: Below 6.5 Inches there is approximately 2% of the soil column that is the white calcium nodules. 

HYDROLOGY 
Weiland H drolo Indicalor., 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonrlverlne) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves B9 

Field Observations: 

Surface Water'Present? Yes: 

Water Table Present? Yes: 

Saturation Present? inci. ca iIIar frin eYes: 

Salt Crust (B 11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C?) 

Other Ex lain in Remarks 

No ..L Depth (inches): 

No ..L Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 

Wetland !lyd,ology 
.Pre •• nt? Yes' 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is moist, not saturated. Surface cracks in the soil, this area does not meet the other wetland criteria and it does not fall within a basin 
system so it is assumed that these are temporary pondlng circumstances and not indicative of wetlands. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Prolect/Slte: Alton Coal Tract Cltv/Countv: Alton / Kane Samplino Date: June 7, 2012 

Applicant/Owner: U,S. Bureau of Land Manaoement State: Utah Sampling Point: WllQA . 

Investloatorls): Jeff Boice, Dennis Wenger Collin Covinoton Section, Township, Ranoe: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): drainaoe bottom Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Eastina: 369180 Northina: 4143324 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: .. (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: 

Are Veoetation: Soil: or Hvdroloav: 

Hydtophytfll Vegetation present? Yes, 

Hydrlo Soli Present? YaSe' 
Wetland H drolo Present? Yes, 

significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

naturallv disturbed? (If needed exolain any answers in Remarks.) 

oint locations, transects, important features, etc, 

.JL...... No, 

..x....... No: 

X No; 

...... ~-'-I Is the 5ampledJlrea 
..... =~1 within a Wetland? Yes: X No: 

Remarks: Located In drainage bottom. Area is disturbed for a construction and maintenance access crossing, located adjacent to elk fence. Photos of 
site: 1340 - soil, 1341 - south, 1342 - north, 1343 - west. 

VEGETATION· Use scientific names of plants 

Absolute Dominant Indicator . '. " .... •• • • 
. . 

Tree Stratum (Plot Size: ) % Cover Species? Status DomlnaneD Test Work$heat: .. " ... 
• • 

.. 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant SpecIes 

4. 
Across All Strata: 1 (B) 

a .... :::: Total Cover Percent of Dominant Species That 

Sapllna/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. --- '. ." .•. :".'J Prevalence In<lex Worksheet: . . . • •• 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. F ACW species: x 2::: 0 

I) •.•..•.•• ::; Total Cover FAC species: 13 x 3 = 39 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Hordeum iubatum 10 Y FAC UPL species: x5= 0 

2. Xanthium strumarium 3 N FAC Column Totals: 13 (A) 39 (B) 

3. Juncus arcticus TR N FACW Prevalence Index:::: BIA :::: 3.00 

4. Hydrophytlc Vegetatioo loditat6'$i ...•••.......•. ' .. 
-

5. X Dominance Test >50% 

6. X Prevalence Index is s3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

13 :::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 1l ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: . 0 
•• 

Hyd,ophyUc •.••• . ..... 
• •••••••••••••• 

••••• • • 

. Vegetation Present? .. ' 
% Bare Ground in Herb Stratum 87 % Cover of Biotic Crust ..... Yes:X .•.•.... No; <.. .'. 
Remarks: Minimal wetland plant community coverage. 



SOILS Sampling Point· W60A 

Pl'Qlile Oe$criDljon'ID •• crib~ 10 1M d.Dthne"c/ec/l"documentth~jn~i"}!;QiQ, ~Qnfirmi;'~a~Q6ci QfiO(lillat<lr'$.}5 ••• • •. ·•··•· ••••• · •..••• · •• ·.....C..../· 
Depth Matrix Redox Features 

(inches) 
Color Imolst) % Color Imoist) % Tvpe' Loc2 Texture Remarks 

0-7 10YR 5/3 99 10YR 5/6 >1 C M clay granular 

7 - 18 10YR 5/2 90 10YR 5/6 10 C M clav oranular 

'Tvpe: C::::Concentration D=Depletlon RM:::Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. . .... . ... ...... 
. ' HYdric Soillndi,,~tor'$:{ADDJjc~bleto <i11'-RR$·Mnle$.ot"~rwi'. 0<)lod:1' ••••••••••••••••••••• • •••• 
:-- Histosol (A1) -- Sandy Redox (S5) 

r-- Histic Epipedon (A2) -- Stripped Matrix (S6) 

r-- Black Histic (A3) -- Loamy Mucky Mineral (F1) 

r-- Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) 

r-- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) 

r-- 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (A11) -- Depleted Dark Surfaos (F7) 

r-- Thick Dark Surface (A12) -- Redox Depressions (F8) 

r-- Sandy Mucky Minerai (S1) -- Vernal Pools (F9) 

Sand Gleved Matrix IS4) 

R.strlctlveLav~r(jf"~~s~ntli .•.••.• • ···.i>< .•••.• ' .• ...... - .......... 
Type: 

Denth linches): 

Remarks: -

HYDROLOGY 
Wetland H drolo. Indica!ors; 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

X Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Field ObsetvatiQnsi 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No ...L Depth (inches): 

No ...L Depth (inches): 

No X 

Indicator.f"rpr~bl~"'~tic~YdriC'$~ii$'l············ •• ·•• ••••. 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

I·.··.>·)i i·.... ..... ....) F)" •.•..•..••...•...•••.••••.•••• ~ ••.•• · •••• ··········l I .... .. . ..•••... •.......• .•..•. •..•.••• • ••• 
I Hydrl.ci sOltpr.s.~t~.W$:X '. ..NO'i. 

Seconda Indicators 2 or more ra uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 

. WetlM!JHydrolollY 
Pres!!nt? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If avallable: 

Remarks: Soil is moist, not saturated. Located in drainage bottom. It is assumed that early season ...vater levels are sufficient to support wetland 
conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSite: Alton Coal Tract City/County: Alton / Kane Samolina Date: June 7, 2012 

AoplicanUOwner: U.S. Bureau of Land Manaaement State: Utah Sampljngpo;rtj: weOB· ...•. 
Investigator(s): Jeff Boice, Dennis Wenaer, Collin Covington Section, Township, Range: 12 39S,6W 

Landform (hills lope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%): 3 

Subregion (LRR): D Easting:369173 Northing: 4143322 Datum: NAD83 

Soli Mao Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed eXDlain an answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin oint locations, transects, im ortant features, etc. 

Hydrophytlc Vegetation present? 

Hydric Soil preseht? 

Wetlan<;! H drolo present? 

_._._-
Yes, N6: 

Is the Sampled Aiea 
,.,Q"-"-f within a Wetland? 

Ves, No: X 

Yes! No: X 

Remarks: Man-made crossing for construction and maintenance access of the elk fence. Approximately 3 feet higher than the adjacent wetland sample 
point. Photos of site: 1344 - soli, 1345 - east, 1346 - north. 

VE GET TION U A - f se sClentl IC names 0 . plants 

Absolute Dominant Indicator 
, , 

Tree Stratum (Plot Size: ) % Cover Species? Status DOnilnance Test Worksheetl . " ..... , .. 
1. Number of Dominant Species That 

Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 3 (B) 

a ,> • = Total Cover Percent of Dominant Species That 

... 

Saplina/Shrub Stratum (Plot Size: 6' x 6' ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. Chrvsothamnus nauseosus 5 Y UPL 
.. , ............ ' ........ ' ....... ' ..• 

Prevalence 'Indel< Worksheel;... • ..•.•• '.' • ••• 

2. Total % Cover of: Multioly by: 

3. OBl species: x 1::;:: 0 

4. FACW species: x2::;:: 0 

6'. ::;:: Total Cover FAC species: 10 x3= 30 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 48 x4 ::;:: 192 

1. Bromus inermis 25 Y FACU UPl species: 5 x5= 25 

2. Melilotus officinal is 20 Y FACU Column Totals: 63 (A) 247 (B) 

3. Hordeum ;ubatum 10 N FAC Prevalence Index = BfA ::;:: 3.92 

4. Elymus elymoldes 2 N FACU HYdroohVfie Veget.tiQ~lndicato~; •••••••• 
. ... 

5. Dactylis alomerata 1 N FACU Dominance Test >50% 

6. Prevalence Index Is ~3.01 

7. Morphological Adaptations' (Provide supporting 

B. 
data in Remarks or on a separate sheet) 

511. •• ::;:: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: •• 0 •• ·<.· .• ··, "-'yl" .•.•••.•.••.•••. ' ..•..•. , ••.• ' •..•••••••••••.••.••. < Hydroph Ie 

% Bare Ground in Herb Stratum 42 % Cover of Biotic Crust Vi)gelati(lhl"esenI7 V. '. .' •••.••• No' X ' •.•.•.•.••• ....... ,.. . .., ". .... .s, '... . . 
Remarks: Upland plant community. 



SOILS 
I' r"fll.Q Jle$cription: (l;lescribe. to th"d~Plll needod i;;d~"";';~l\i 1;'~ihdiciat~tJr~;;nl'irrl1.II'ab$e~ce()f-·· •.. ,; i·· .<; •. ~ 

Sampling Point: W608 

~ 

Matrix Redox Features Depth 
(inches) 

Color (moist) % Color (moist) % Typal Lac' Texture Remarks 

0-18 10YR 5/3 100 clay Qranular 

1Tvoe: C=Concentration D::::Deoletion RM::::Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linino. M=Matrix. 

r--- Histosol (A1) 

I-- Histic Epipedon (A2) 

r--- Black Histic (A3) 

I-- Hydrogen Sulfide (A4) 

r--- Stratified Layers (AS) (LRR C) 

I-- 1 cm Muck (A9) (LRR 0) 

r--- Depleted Below Dark Surface (A11) 

I-- Thick Dark Surface(A12) 

r--- Sandy Mucky Mineral (S1) 

Sandy GleYed Matrix IS4\ 

Remarks: No redox observed. 

HYDROLOGY 

Wethlr1dH dralo Indicators, 

an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonrlverlne) 

Sediment Deposits (B2) (Nanriverlne) 

Drift Deposits (83) (Nonrlverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along LIving Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aqultard (D3) 

No ...2L 

No ...2L 
No X De th inches: 

__ -I WetlaoQ.Hydrolo9Y· 
Pre~~lJj?_ ; 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM -Arid West Region 

Prolect/Site: Alton Coal Tract Citv/Countv: Alton / Kane Samplina Date: June 7, 2012 . .' .' 

Annlicant/Owner: U.S. Bureau of Land Manaaement Slate: Utah . Samollnopoinl: W61A.· .' 

Investiaator(s): Jeff Boice, Collin Covlnaton Section, Township. Ranae: 12,39S,6W 

Landform (hillslone, terrace, etc. \: dralnaae Local relief (concave, convex, nonel: none Siooe (%): 1 

Subreaion (LRR): D Eastina: 369311 Northina: 4143615 Datum: NAD83 

Soil Man Unit Name: No soil survev is available NWI classification: Not Available 

Are climatic / hvdroloaic conditions on the site tvoical for this time of vear? Yes: X No: (If no, explain In Remarks.) 

Are Vegetation: , Soil: • or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetation: Soil: or H"dralo~": naturall disturbed? Ilf needed exolaln an answers in Remarks. \ 

SUMMARY OF FINDINGS - Attach site map showin 

HydraphytlG Vegetation Plesent? Yes, -4t:-
Hydric Soli Present'? Yes, ..lS-..-

No; 

No: 
""";""';---/lstheSampfed Area 
~:.....-t Wllhln a Wetland? YeSiX 

We ~ndHdral9 present? Yes; X No: 

Remarks: Drainage area. Photos of site: 1347 - soil, 1348 - west, 1349 - southwest. 

VEGETATION - Use scientific names of plants 

I.... •. ' . ..' . '.: Absolute Dominant Indicator 
Tree Stratum (Plot Size: ) % Cover Species? Status DOmina.nC~T.SI Work.h~.t{. .'. . . ..... 
1. Number of Dominant Species That 

Are OSL, FACW, or FAC: 1 (A) 2. . 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

c~ 

O. .'. = Tolal Cover Percent of Dominant Species That 

Sanlinn/Shrub Stratum (Plot Size: \ 
Are OSL, FACW, or FAC: 100 (NB) 
. >.. . ..... .. ... .' 1. Pre.vaJ~nc. Indo" Workshelll: 

2. Total % Cover of: Multiplv bv: 

3. OBL species: x1= 0 

4. FACW species: 65 x2 :;; 130 

0 • ••• :;; Total Cover FAC species: 5 x3= 15 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: x4= 0 

1. Carex nraenracilis 60 Y FACW UPL species: 5 x5= 25 

2. Juncus arcticus 5 N FACW Column Totals: 75 (A) 170 (B) 

3. Pasconvrum smithii 5 N FAC Prevalence Index:;; BfA:::: 2.27 

4. Thinoovrum Intermedium 5 N UPL HVdtODlwUc Ilea.i.lion IndicaiClt.' .•.•...•..•.•.. < ..... 
5. X Dam inance Test >50% 

6. X Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

75 .•• = Total Cover Problematic Hydrophytic Veget.tion' (Expl.in) 

Woodv Vine Stratum IPlot Size: \ 

1. llndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: 
...... ...... . 

HydroPhytic/. I .•• .... • .•••••..•..... ' ..•....•....••..• 0.. .' 

% Bare Ground in Herb Stratum 25 % Cover of Biotic Crust Vegilt~li(\h pre.Serlt? v-x·... N .•.. 
. .'. ••.•• •.•• ..••. OS, .:.. '" ..••.. 

Remarks: Wetland plant community. 



SOILS Sampling Point: W61A 

prQfl!e O~sqriDtiQO; IOescribe!Q the d~Dth mie~~dtQ dP!l!J!I1~n( IH;indi~atororcQn(ormtli,,·~l>s~'\c~bjI6(iici~pt$,I\.··. './; .•. 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Tvpe' Loe' Texture Remarks 

0-5 10YR 5/2 85 10YR 5/6 5 C M clay loam granular, 10% white calcium nodules 

5 -18 10YR 5/2 78 10YR 5/6 2 C M clav oranular, 20% white calcium nodules 

1Tvoe: C:::Concentration D::::Deoleti~n RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL:::Pore Linina. M=Matrix. 

f-- Histosol (A1) 

f-- Histic Epipedon (A2) 

f-- Black Histic (A3) 

I-- Hydrogen Sulfide (M) 

f-- Stratified Layers (A5) (LRR C) 

r- 1 cm Muck (A9) (LRR 0) 

f-- Depleted Below Dark Surface (A 11) 

r- Thick Dark Surface (A12) 

f-- Sandy Mucky Mineral (S1) 

Sand Gleved Matrix (S4) 

X 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Minerai (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

1 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 

Reduced Vertic (F18) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

. 

I-'R,"";",-.st"-,ril!!~f!.!.IV.,,,L,,,· a",·ve·· :.c".l!1 liil,-,' ~",t,e~s~""n!!Lh:,,-.·_··· •. -"--"..,-,,,->c... .. ''-'''-.•. ' ••.•• c... •....• ,-",-.••.. • ',-",-.• ..c... ... ',-",-••.. ',-",-,-",-c.... . ... '-"'-c... •• '-"'-....'-"'-.. ...;. ••.•. ,-",-.• "-4 i . ···T" L ....•• •• ·.i U 

f--:,",Ye=Pn':t~'-Ii-iin-c-he-S-)::--------------------------j ljY!!rie$biIPrese~t.? ;!Yes' XiNQ:n:~ 
Remarks: Redox is higher density and prominent in the top layer. 

HYDROLOGY 
hldlcators! 

an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (67) 

Water-Stained Leaves 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Seconda Indicators 2 or more re ulred 

____ Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (Ca) 

Recent Iron Reduction in Plowed Soils (C6) ___ _ Saturation Visible on Aerial Imagery (Cg) 

Shallow Aquitard (D3) Thin Muck Surface (C7) 

No ..lL Depth (Inches): 

No ..lL Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soil is moist, not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM· Arid West Region 

ProlectiSite: Alton Coal Tract City/Countv: Alton / Kane Sampling Date: June 7, 2012 

Aoolicant/Owner: U,S. Bureau of Land Management State: Utah Sarnonno F'olnJ:W61B .... 

Investigator(s): Collin Covington Section, Township, Ranqe: 12,395 6W 

Landform (hillslope, terrace, etc.): terrace meadow Local relief (concave, convex, nonE;'l): none Slope (%): >1 

Subregion (LRR): 0 Easting:369301 Northing: 4143614 Datum: NAD83 

Soli Map Unit Name: No soli sUNey Is available NWI classification: Not Available 

Are climatic / hvdrologlc conditions on the site tvoical for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: ,Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or HydroloaY: naturally disturbed? (If needed exolain anv answers in Remarks.) 

SUMMARY OF FINDINGS· Attach site map showing samplin point locations, transects, im ortant features, etc. 

HydrophytlcVegetatloh Present? Yes, _ ... _. _._. No: -,X,,-' """'--I Is IMS'mPted Area 

. Hydrl6S011 Preseht? within "Wetland? Ye.: No: No: & 
Yes, No: X 

Remarks: Upland meadow area that is heavily grazed. Photos of site: 1350 - soil, 1351 - north, 1352 - east. 

VEGETATION U . ff fit se sClen I IC names o' plan S 

Absolute Dominant Indicator I '.' .'. . ......... . . 
Tree Stratum (Plot Size: ) % Cover Species? Status I Dominance TesrWorkshMt, ....... .. , .. ' 
1. Number of Dominant Species That 

2. 
Are OSL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

Q .' ;::: Total Cover Percent of Dominant Species That 

SaplinQ/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 50 (AlB) 

1. Prevalence!ndex WorRsheet, <; .......... 
2. Total % Cover of: Multiply by: 

3. OBL species: x 1= 0 

4. FACW species: 5 x2= 10 

il ...... ;::: Total Cover FAC species: 20 x3 ;::: 60 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4= 0 

1. Thinopyrum intermedium 65 Y UPL UPL species: 65 x5= 325 

2. PascoDvrum smithii 20 Y FAC Column Totals: 90 (A) 395 (B) 

3. Carex prasgracilis 5 N FACW Prevalence Index;::: BfA ;::: 4.39 

4. 
cc··

l1vtl 
. . . . - . •..... ... .•. ' .. ' 

Hvdrobh Ie Vea.taMn Indicators,.. •. •• 

5. Dominance Test >50% 

6. Prevalence Index is :;;3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

eo: .' ;::: Total Cover Problematic Hydrophytic Vegetation1 (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

. . . ..... .... . ... . .... . ...... Total Cover: ,,~O Hydrophylic 

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust Veg$I"tion'Pre$~"I? yes::. .... No,X : .. ....... '. 
Remarks: Upland plant community. 



SOILS Point: W61B 

P r9fil~·I;i!l~~riPti""'.ID~~cri bet" th~.<I~oth~"ed~d· ~OdocUnl"ril the ·i!1l!i~~tli,~ .. ~';"frrtl1·.th,,·~bsJ~;'~t,fiiidi~at~;:~,I· •• • ••••••••••••••••••••• ; 

Depth Matnx Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Lac' Texture Remarks 

0-18 10YR 312 93 10YR 516 5 C M clay granular, 2% white calcium nodules 

'Type: C:::;Concentration D=Depletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

flvdrJC)· So.iI Inlticator.:(A~PlicabletallIlLRRs~nl~$$litheJWi5~n(>t.dl··.·· .••.•..••• ···.··.··llndicato~tO.P'Qbl~",.a;i~r.i~dJi~$(lil.;i ;-," 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

,...-- Histic Epipedon (A2) -- Stripped Matnx (S6) -- 2 cm Muck (A10) (LRR B) 

f--- Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F18) 

~ Hydrogen Sulfide (M) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

~ Stratified Layers (A5) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

~ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

~ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F?) 

~ Thick Dark Surface (A12) -- Redox Depressions (FS) 
31ndicators of hydrophyttc vegetation and wetland 

~ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved Matrix (S4) 
problematic. 

Restrlctlya I.lIvo,· tifDres.oil: . .............. ......•.... ........> .......••.•••.....•.•••...........•.......•... ··.·i··· ....•.. 
l·jm~.'"Qn'fi"--.-.~ •• l.·.··y.s.· •...•. 

·iL~( Ui 
Type: 

•..•.• (Na,J( •.•••.•. 
Depth linches \: I...·· ..•....•. .' .. '. 

Remarks: The soil layer with redox is not entirely located within the upper 12 inches, it extends down to 18 inches. of the column which means it does not 
meet the F7 criteria. 

HYDROLOGY 
Wetland fl' rolo Indicato'.' 

Prima Indicators an one indicator Is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonriyerine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Inyertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along LIving Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction In Plowed Salls (C6) 

Thin Muck Surface (C?) 

Other Ex lain In Remarks 

No -2L. Depth (inches): 

No -2L. Depth (inches): 

No X De th inches: 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. No indications of hydrology present. 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 



WETLAND DETERMINATION DATA FORM· Arid West Region 

Prolect/Site: Alton Coal Tract Citv/Counlv: Alton / Kane Samolina Date: June 7, 2012 

AnnlicantlOwner: U.S. Bureau of Land Mananement State: Utah $~mplinQ p~inl: W62A •• . .. 

Investiaator(s): Jeff Boice, Collin Covinaton Section Townshio, Ranoe: 12, 39S, 6W 

Landform (hillslone, terrace, etc. \: meadow Local relief(concave, convex, none): none Slope (%): >1 

Subreoion {LRRl: D Eastina: 369242 Northlna: 4143681 Datum: NAD83 

Soil Man Unit Name: No soil survey Is available NWI classification: Not Available 

Are climatic / hvdroloalc conditions on the site tvoical for this time of year? Yes: X No: Of no, exolain In Remarks.l 

Are Vegetation: , Soil: , or Hydrology: 

Are Ve"etation: Soil: or H"droloav: 

Hydrophytlc vegetation present? yEjs~' 

Hydrl",Solipresenf1 ves: 

Wetiand Hdroto Present? ves: 

Significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

naturallv disturbed? IIf needed exolain any answers in Remarks.l 

sampling point locations, transects, important features, etc. 

~ No: 

~ No: 

X No: 

- ...... "'""'~. is the SampledAtM 
"'""'""-"-I. Within. WotlaM1 Y~S:X Not 

Remarks: Wet meadow area. Grazed by livestock. Photos of site: 1353 - soil, 1354 - east, 1355 - south. 

VEGETATION· Use scientific names of plants 
I -..- . 

Absolute Dominant Indicator 
Tree Stralum (Plot Size: ) % Cover Species? Status Dominance T ... t WorKsheet: . .. . ... .... 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 1 (A) 

3. Total Number of Dominant Species 

4. 
Across All Sirata: 1 (B) 

Q ...•••.• = Total Cover Percent of Dominant Species That 

Saolina/Shrub Stratum (Plot Size: l 
Are OBL, FACW, or FAC: 100 (AlB) 

1. 
. .>.. . . .........••..•• ; .. 

Prevalence Index Worksheet! .. 

2. Total % Cover of: Multiolv by: 

3. OBL species: x1= 0 

4. FACW species: 77 x2= 154 

Q; . ....... = Total Cover FAC species: 15 x3= 45 

Herb Stratum {Ptol Size: 6' x6' l F ACU species: x4= 0 

1. Carex oraearacilis 65 Y FACW UPL species: 6 x5= 30 

2. Plantano lanceolata 15 N FAC Column Totals: 98 (A) 229 (B) 

3. Juncus arcticus 10 N FACW Prevalence Index = BfA = 2.34 

4. Medicano sativa 4 N UPL Hvdronhvllc Venetatil," Indicators: 
........ 

5. Iris missouriensis 2 N FACW X Dominance Test >50% 

6. Thlnonvrum intermedium 2 N UPL X Prevalence Index Is <3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

; .. 
9S = Total Cover Problematic Hydrophylic Vegetation' (Explain) 

Wood" Vine Stratum (Pial Size: \ 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: .. 0·. ••••• • ••• • ••••••••••••• HydrophytlC . ...... 
% Bare Ground in Herb Stratum 2 % Cover of Biotic Crust Vegotatlonpresent1 • )-.sdC ... No, ; .' .... 
Remarks: Wetland plant community. 



SOILS Sampling Point: W62A 

P,ofile D"S.'I ptio", ([j~scri b~ to ttte. depth . ne.de<jto'<I".um"ntlh~it\t:ii""i~rQf~~rifjrrr\tll."b •• nc.eof indi~;itQr$,I·.· ···.C.·· ); ......... 'j{, .• ••. .' 
Depth 

(inches) 

0-18 

Matrix 

Color (moist) 

10YR 5/2 

% 

83 

Redox Features 

Color (moist) % Typel Lac' Texture Remarks 

10YR 5/6 2 c M clay Qranular, 15% white calcium nodules 

1Tvne: C=Concentration D=Denletlon RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Lininn_ M=Matrlx. 

Hvd,ic S~lIlndlcator": (Applicable iPllIILRR .. unl •• ~"lhetWl."'';ot~<I,r •••••••••.•••••••..•.. ,.,. ..•......• .' ..•. rlndlh.f"'~f6.Prol:li~ .... ati~1-j1driGS"its'\ •••.•..••• ;,' •...•• 

r-- Histosol (A 1) Sandy Redox (55) 1 cm Muck (AS) (LRR C) 

f-- Hlstic Epipedon (A2) Stripped Matrix (56) 2 em Muck (A 10) (LRR B) 

r-- Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 

f-- Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

r-- Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) Other (Explain In Remarks) 

f-- 1 em Muck (AS) (LRR D) Redox Dark Surface (F6) 

r-- Depleted Below Dark Surface (A 11) Depleted Dark Surface (F7) 

f-- Thick Dark Surface (A12) Redox Depressions (F8) 

r-- Sandy Mucky Mineral (51) Vernal Pools (FS) 

Sandv Gleved Matrix (54) 

~Indlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

f-'R",· e",sl""ic",li",ve",L""a",Y<e",-'''' (iif-" P-'-'ILI~",cse·",~!<t;111",.··._··-,-··.··,-, .....•. ~ .....•. _ ••. = ••.•••••... ~ •.. ~ ...... _ •......... _,_._ •• :._ •••• _ .•.•••• _ ...._._ •.•... _ ••••. -,-, •.. cc··-c······cc······'-'-'· .~ .. ...;; ....• ~ .•..••.. '--l .••....•....••.•.. '............ ........ • ••.•• " .•.•. ' •.•..•. ;. \ .••.••... • ....• , ' ..• + •...•.. 
1--:"Ye",PDEe"'tt~-il-iiln-ch-e-S-)::-------------------------I ••. ·HYdrICS~ilP'e$~n~.·.".·.· •••••• Ye$,;Xi ••• ···;i9l\i] 

Remarks: -

HYDROLOGY 
WetlandH drolo Ir)dlcato'$, 

Prima Indicators an one indicator is sufficient 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonrlve,lne) 

Sediment Deposits (B2) (Non,lverlne) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Observe Ions: 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor(C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -2L Depth (inches): 

No -2L Depth (inches): 

No X 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Rlve,lne) 

Sediment Deposits (82) (Rlve,lne) 

Drift Deposits (B3) (Rlvertne) 

Drainage patterns (810) 

Dry-Season Water Table (C2) 

Crayfish BUrrows (C8) 

Saturation Visible on Aerial Imagery (CS) 

Shallow Aquitard (03) 

FAC-Neutral Test 05 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract Citv/Countv: Alton / Kane SamDlIna Date: June 7, 2012 

AnnlicanUOwner: U.S. Bureau of Land Manaaement State: Utah Sampling point: W6211' .... 
Investioatar(s): Jeff Boice, Dennis Wenaer, Collin Covinoton Section, TownshiD, Ranae: 12,39S 6W 

Landform Ihillslone, terrace, etc.): meadow terrace Local relief (concave, convex, none): none Sioae (%l: >1 

Subreaion (LRR): D Eastina: 369250 Northina: 4143684 Datum: NAD83 

Soli Mao Unit Name: No soil survev Is available NWI classification: Not Available 

Are climatic / hvdroloaic conditions on the site tvnical for this time of vear? Yes: X No: (If no, eXDlain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Venetatlon: "oil: or Hvdroloav: naturallv disturbed? III needed eXDlain anv answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin ortant featu res, etc. 

Hydroph\itio VegetatlOl1' Presaht1 

Hydrio Soil presel1!? 

Yes, 

Yes: - No: ....<lo""':"--l 1$ the Sample<lAtea 
rio: wlihfn. Wetland? Ves: No,X 

Present? Yes; No: 

Remarks: Meadow area that is heavily grazed. Approximately 6 inches higher In elevation than the adjacent wetland sample point. Photos of site: 1356-
west and 1357 • north. 

VEGETATION - Use scientific names of Dlants 

Absolute Dominant Indicator ... .-:." .:' 
Tree Stratum (Plot Size: ) % Cover Species? Status DOmJ~anc .. T.st WOrksheet,) . ... . .'. . ....... 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 0 (A) 

3. Total Number of Dominant Species 

4. 
Across AU Strata: 2 (B) 

.6 ...•......... = Total Cover Percent of Dominant Species That 

SaDlina/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: a (AlB) 

1. 
... '.. . ........•• Sheat: 
PtQvalence Ind<l"Wor~$ a: •.. :>.>:' 

2. Total % Cover of: Multiolv bv: 

3. OBl species: x1= a 
4. F ACW species: x 2 = a 

o .... = Total Cover F AC species: 7 x3= 21 

Herb Stratum IPlot Size: 6'x6' ) FACU species: 55 x4= 220 

1. Poa secunda 35 Y FACU UPl species: 10 .5= 50 

2. Achillea miUefolium 20 Y FACU Column Totals: 72 (A) 291 (B) 

3. Medicaao sativa 10 N UPL Prevalence Index = BfA = 4.04 

4. Svmnhvotrichum ascend ens 5 N FAC Hvdrbi>hWc Yeo¢tat!cih Indicator,;: ..•• • ••.. • 
5. Poa oratensis 2 N FAC Dominance Test >50% 

6. Prevalence Index is ~3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

·'12 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woodv Vine Stratum IPlot Size: , 
1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

. o· .... ,' 
..... .' ... ....... .... 

•••• • • 
. ... 

Total Cover: HYd,ophytic 
• Wgel"liohP'esent? Ves, .• No:K % Bare Ground in Herb Stratum 28 % Cover of Biotic Crust .... . .... . . 
. 

Remarks: Upland plant community. 



SOILS Sampling Point· W62B 

~rQfile . beSerillliQn:. (De~crlb"iothec;l~Plti Meded I": <loc~~"nlth~ i ndigatorc)'~l!nlirrhth" ~bllerice. ('ll;'~i"atl,is.) i.<· ..... 'i .' ..... . ........ ' 
." 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Type' Loc2 Texture Remarks 

0-12 10YR 4/2 100 - - - - clav Qranular 

12 - 1B 10YR 4/2 99 10YR 5/6 >1 C M clay granular, redox is faint 

1Tvoe: C=Concentration D=Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Uninn. M-Matrix. 
'-Ivd •.• c. ". ,,(11001" .... • ····.i.·. .' ••... ..".... '1.1' ;.":":!" .•• i,' .1···. . ••... ••.... ·...·····~v~ .. 
H dricSoJllndlca\ors' A IIcable to aIlLRgsunlese·omerwisenolect; •..•• •..• .lndical9rsfor Problem.atic H drie 

C. 

_ Histosol (A1) -- Sandy Redox (S5) -- 1 cm Muck (A9)(LRR C) 

_ Hlstic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (A10) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (F1) -- Reduced Vertic (F1B) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (AS) (LRR C) -- Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR D) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (A11) -- Depleted Dark Surface (F7) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 
31ndicators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (S1) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sandv Gleved MatriX (S4) 
problematic. 

RestiioliVel..yer (If p~sent}; !' •.•••• '<~ .••.••.•••••••••.• " ••..••••..•.....•....• '. ••••• .............. . .. .... ! •..•.• · •• ·.·~L: r;;HJ_:;;ye]I..;:;P 
Type. Ii: .•. ' ;,_~HJn. ...•..•. . .... . ............. ....., ,.", •.... 
Depth (inches): • ....i ... 

Remarks: Redox is faint, minimal and too deep in the column. Does not meet hydric criteria. Soil is densely compacted. 

HYDROLOGY 
Indicators: 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Cracks (86) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 

Field Observations) 

Surface Water Present? 

Water Table Present? 

Saturation Present? Incl. ca lila frln e 

Yes: 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulflde Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Salls (C6) 

Thin Muck Surface (C7) 

Other Ex lain in Remarks 

No -2L.. Depth (Inches): 

No -2L.. Depth (inches): 

No X 

Seconda Indicators 2 or more ra ulred 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProjecUSlte: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 7, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaaement State: Utah SarMlihO. Point: . \,/\IpSA 
Investlgator(s): Dennis Wenger, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): meadow Local relief(concave, convex, none); none Slope (%): >1 

Subregion (LRR): D Eastlng: 369414 Northing: 4143759 Datum: 

Soil Map Unit Name: No soil surv"YJs available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: 

Are Veaetation: Soil: 

Hydr6phyflc \tegetatlOhPleseot1 

Hydrlo Soli Present? 

Wetland H dmlo Present? 

, or Hydrology: 

or H droloov: 

Yes: 

ves·: 
Ya : 

significantly disturbed? Are "Normal Circumstances" present? Yes: X 

natural! 

..lL.- NO, 

. X. No: 
)( No: 

disturbed? fit needed exnlain anv answers in Remarks.) 

lin point locations, transects, im 

~~"""i Is the Sampled Area 
""-"'''"'-'''''';f within a Weiland? 

Remarks: Wet meadow area that is grazed by livestock. Photos of site: 1358 - soil, 1359 - east, 1360 - west, 1361 - north. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator .' .. ' . '. . . . ....... . ..•. .~..,"" . 

Tree Stratum (Plot Size: ) % Cover Species? Status Oomlnance Test Work~hij.t:.. ..' 

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 

3. Total Number of Dominant Species 

4. 
Across All Strata: 

0 = Total Cover Percent of Dominant Species That 

NAD83 

No: 

." 
.. ' 

>'. , 

2 (A) 

2 (B) 

Sapling/Shrub Stratum (Plot Size: -) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. t>revalence Index. \lYorksl\"~tl •...... " .......... 
2. Total % Cover of: Multiply by: 

3. OBL species: x1= 0 

4. FACW species: 80 x2 = 160 

o '. '.' = Total Cover F AC species: 10 x3= 30 

Herb Stratum (Plot Size: 6'x6' ) FACU species: x4= 0 

1. Juncus arcticus 45 Y FACW UPL species: x5::: 0 

2. Carex praeQracilis 35 Y FACW Column Totals: 90 (A) 190 (B) 

3. Symphyotrichum ascend ens 10 N FAC Prevalence index = BfA ::: 2.11 

4. 
'wiI •....... ..•..... 

HvdrODh leVeaatatiQn tndi~a!(jI'S~ •• ' •..••. 

5. X Dominance Test >50% 

6. X Prevalence Index is :.::3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

90 = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: 1 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover:!) ....... I,,· . ...• •. .i. • •• 
... >, ..•. , 

Hydrophylic 

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust ""llelatiOilPfesent1 y "X ..•.• N~:> «. " ... OS] 

Remarks: Wetland plant community. 



SOILS Sampling Point· W63A 

Profile p~~tl;'n: ID~.<;@~ to «;;!l$n,,, "o$ded ;;~o~~:n~~t th~ 1M i<:.tb,()r 0.01111'11111\" alise;'."';l'i~~i~~t"r$,; •. • .• ;I\i··;. , 
Depth Matrix Redox Features 

(inches) 
Color Imoist\ % Color Imoist\ % Tvne' Loc2 Texture Remarks 

0-1 - - - - - - oraanics fibrous root zone 

1 - 5 10YR 4/2 93 10YR 5/6 2 C M clav aranular, 5% white calcium nodules 

5 -18 10YR 3/1 85 10YR4/6 10 C M clav aranular, 5% white calcium nodules 

'Tvne: C==Concentration D-Denletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Lininn M==Matrix. 

Hv~ric ~ Indlcato~:iAn"lih~~all rJR"";'I"~'9t"e';';i$eri~t.~.i ./ • .;1 Jr,dJCatOr<lfor pr6~f .. ';';tit; Ii .·,.·.c··c, .. ;OC •• co·).· •. 

_ Histosol (Al) -- Sandy Redox (S5) -- 1 cm Muck (A9) (LRR C) 

_ Histic Epipedon (A2) -- Stripped Matrix (S6) -- 2 cm Muck (Al0) (LRR B) 

_ Black Histic (A3) -- Loamy Mucky Mineral (Fl) -- Reduced Vertic (F18) 

_ Hydrogen Sulfide (A4) -- Loamy Gleyed Matrix (F2) -- Red Parent Material (TF2) 

_ Stratified Layers (AS) (LRR C) X Depleted Matrix (F3) -- Other (Explain in Remarks) 

_ 1 cm Muck (A9) (LRR 0) -- Redox Dark Surface (F6) 

_ Depleted Below Dark Surface (All) -- Depleted Dark Surface (Fl) 

_ Thick Dark Surface (A12) -- Redox Depressions (FB) 
31ndlcators of hydrophytic vegetation and wetland 

_ Sandy Mucky Mineral (Sl) -- Vernal Pools (F9) hydrology must be present, unless disturbed or 

Sand" Gle"ed Matrix'S4' 
problematic. 

R~strlctiveL,,;'er lifnre.entl, ...•.•.••.•. •••••• •••••••••••••••••••••••••• •••••••• • ••••••••••••••••••••••••••••••••••••••• 
......... I···.·' /~i··.···.· ...... ····t<!ii :·.· .••••• ·.;: .. 1;. T"ne: 

Denth'inches': 

Remarks: Densely compacted. Redox is fine. 

HYDROLOGY 
Wetland HdrolQ Indicators: 

Prima Indicators an one indicator is sufficient 

Surface Water (Al) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 89 

Field Observations, 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Yes: 

I ,.... ···l·.· 
I. HY!lrlcS~il; 

·.·· .. ·i··.· ......... · ... 
.•....•. Yes: IF. .."\i'.,. 

Salt Crust (B 11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Uving Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) __ _ 

Thin Muck Surface (Cl) 

No -A... Depth (inches): 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (Bl 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

No -A... Depth (inches): 

No X De th Inches: 

----I W"tl~nd Jiyd'olOll\l 
Present?' 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Soil is moist, not saturated. It is assumed that early season INater levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

Prolect/Site: Alton Coal Tract CitvlCountv: Alton / Kane SamplingDate: June 7, 2012 

Applicant/Owner: U.S. Bureau of Land ManaQement State: Utah Samplln~ point: W63$ 

Investioator(s): Jeff Boice, Dennis Wenoer, Collin Covington Section, Township, Range: 12,39S,6W 

Landform (hills lope, terrace, etc,): valley floor meadow Local relief (concave, convex, none): none Slope (% I: >1 

Subreolon (LRR): D Easting: 369423 Northing: 4143759 Datum: NAD83 

Soil Map Unit Name: No soli survey is available NWI classification: Not Available 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soil: or Hvdroloav: naturallv disturbed? (If needed exolain anv answers In Remarks.) 

SUMMARY OF FINDINGS - Attach site map showin ortant features, etc. 

Hydtophytie Vegetatldrt Pres6nt? 

Hydrlo SoilPe"sen!? YeS: 
-"-'-'- .. ~cw.'-..J Is tfleSamplOd Area 

. '~!L..;""-I within .Wetland? Ves: Nod( 

Wetland H d,o)o present? Yes; No: 

Remarks: Meadow area that Is grazed. Photos of site: 1362 - west, 1363 - south, 1364 - soil. 

VEGETATION tT f I - Use SClen I IC names 0' plants 

Absolute Dominant Indicator 
..... . ' . ...... '. ; .. 

Tree Stratum (Plot Size: ) % Cover Species? Status Domlnand~ l'estWQf!5$heel: " .. '. . ..• . 
-

1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 0 (A) 

3. Total Number of DomInant Species 

4. 
Across All Strata: 1 (B) 

Q '. ',: = Total Cover Percent of Dominant Species That 

Saplino/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. prevalence IMel< lIWrk"heetL' ." .• ... ; •....•.. 

2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: x2 = 0 

0: ... = Total Cover FAC species: 15 x3= 45 

Herb Stratum (Plot Size: 6' x6' ) FACU species: 10 x4= 40 

1. Thinopvrum intermedium 60 Y UPL UPl species: 65 x5= 325 

2. Poa pratensls 15 N FAC Column Totals: 90 (A) 410 (B) 

3. Bromus inermis 10 N FACU Prevalence Index = BfA = 4.56 

4. Medicago sativa 5 N UPL Hvdrophyt;c Vegetation Ind;caWs: •••.•••. '. 

5. Dominance Test >50% 

6. Prevalence Index Is s3.01 

7. Morphological Adaptations' (provide supporting 

8. 
data in Remarks or on a separate sheet) 

9(LL ••••• = Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndicators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: () ....•...... HydrophytiG ..' 
< •••.• .... 

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust 
Vegetal't>n PresQnf? . . .' .... 

I. .-.... ",> .. VeSt _' .•.• '. No: X_ .•• '. 

Remarks: Upland plant community. 



Depth Matrix 
(inches) 

Color (moist) % Color (moist) 

0-13 10YR 5/2 100 -
13 -18 10YR 4/2 95 10YR 5/6 

Redox Features 

% Tvpe' 

- -
>1 C 

Loc' Texture 

- clay 

M clav 

, 

Sampling POi~ 
:'<»:: ~ 

Remarks 

granular 

Qranular, 5% white calcium nodules 

1TvlJe: C=Concentration O:::Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL=Pore Linina. M=Matrix. 

31ndlcators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Rest'ictiv.L-avernfQr.".nt\~> ": : ,',,',:," ",'<".,:.'.',. :" ,',' ':':' "',.',',"',C I§Lr{F :,': .;;r 
1----'-:nyePn~':th'-:,-(ji!n-C-he-s-l::-----------------------l Hyll,lc SQiiU:·,C "Yes,.:,:,.::, ""' •• ' Ni):kfiI 

Remarks: No redox in the top 13 Inches of the soil column. Redox is too deep and minimal to qualify for hydric conditions. 

HYDROLOGY 
WetlandH drolo Indicators: 

Prima Indicators an one indicator is sufficient 

Surface Water (A 1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Non riverine) 

Surface Soil Crncks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves 89 

Field Observation., 

Surface Water Present? Yes: 

Water Table Present? Yes: 

Saturation Present? inc!. ca ilia frin eYes: 

Salt Crust (B11) 

Biotic Crust (B 12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Seconda Indicators 2 or more re uired 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patierns (B1 0) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Recent Iron Reduction In Plowed Soils (C6) ___ _ Saturation Visible on Aerial Imagery (C9) 

Shallow Aquilard (D3) Thin Muck Surface (C7) 

No -...L Depth (inches): 

No -...L Depth (inches): Wetl~"dHydroloQ)!' 

No X 
Present? 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: Dry and friable. 



WETLAND DETERMINATION DATA FORM - Arid West Region 

ProiecUSite: Alton Coal Tract Citv/Countv: Alton / Kane Samplina Date: June 7, 2012 

ApplicanUOwner: U.S. Bureau of Land Manaaement State: Utah S$mpn~g Poltit WIl4A. . 
Investlaator(s): Jeff Boice, Collin Covinaton Section, Township, Ranae: 12, 39S, 6W 

Landform (hillslope terrace, etc.): meadow Local relief (concave, convex, none): none Slope (%): >1 

Subreaion (LRR): 0 Eastlna: 369311 Northina: 4143861 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdrologic conditions on the site typical for this time of year? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soli: t or Hydrology: 

Are Veaetation: Soli: or Hvdroloav: 

Hydrophytlc VElget$tion Presenf? Yes: 

Hydric Soli Prosen.t? Yes; 
Pres,ml? Yes: 

significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

naturallv disturbed? (If needed expiain anv answers In Remarks.) 

oint locations, transects, im ortant features, etc, 

~~ 

....2L-.. 
X 

No:: 
No: 

No:: 

~~-f Is thes.mpled Area 
-"'"'"'--41 within a Wetlaiid? No: 

Remarks: Wet meadow area adjacent to alfalfa field. Photos of site: 1365 ~ soil, 1366 w north, 1367 - west. 

VEGETATION - Use scientific names of plants 

Absolute Dominant Indicator 
. . 

.' ......... 
Tree Stratum (Plot Size: ) % Cover Species? Status l)omlnancefeslWorkslleelr .'. ,'. 
1. Number of Dominant Species That 

2. 
Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant Species 

4. 
Across All Strata: 2 (B) 

0 = Total Cover Percent of Dominant Species That 

Saplina/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 100 (AlB) 

1. ... ' 1-":' I Ii .... "\ '.' ....••• • ............ Preva enoe n ex WorKsMCI •• 

2. Total % Cover of: Multiply by: 

3. OBl species: x1~ 0 

4. FACW species: 65 x2= 130 

o· ..•.•... = Total Cover FAC species: 35 x3= 105 

Herb Stratum (Plot Size: 6' x6' ) FACU species: x4~ a 
1. Juncus arcticus 50 Y FACW UPl species: x5~ a 
2. Poa pratensis 25 Y FAC Column Totals: 100 (A) 235 (B) 

3. Iris mlssourlensis 10 N FACW Prevalence Index = BfA = 2.35 

4. Symphyotrichum ascendens 10 N FAC Hydrophv!loVegel"tJQn I~dicatol'$: ' ..•• i .. '.. .. '.' 
5. Carex praeQracilis 5 N FACW X Dominance Test >50% 

6. X Prevalence Index is s3.01 

7. Morphological Adaptations1 (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

.100." ~ Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover: dcL Hydrophylic ..... ... •.••.•.• .•.. • ••.•• ' •••.••••. 

% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Vegetali(n) preser1!? y . )eN' ••••.•..•• I. ....< . ···.st •...••.•.•.•.. Q( .: 

Remarks: Wetland plant community. 



SOILS Sampling Point' W64A 

Depth Matrix Redox Features 
(inches) 

Color (moist) % Color (moist) % Tvpe' Loe' Texture Remarks 

0-3 - - - - - - organics fibrous root zone 

3 -18 10YR 4/1 87 10YR 5/6 10 C M clav blocky, 3% white calcium nodules 

1Tvoe: C=Concentration D=Deoletion RM;::;Reduced Matrix CS+Covered or Coated Sand Grains. 2Locatlon: PL=Pore Linina. M=Matrix. 

f-- Hlstosol (A 1) 

r-- Hlstlc Epipedon (A2) 

f-- Black Hlstlc (A3) 

r-- Hydrogen Sulfide (M) 

f-- Stratified Layers (A5) (LRR C) 

r-- 1 cm Muck (A9) (LRR D) 

--
--
--
--
_X_ 

f-- Depleted Below Dark Surface (A 11) __ 

r-- Thick Dark Surface (A12) 

f-- Sandy Mucky Mineral (S1) 

Sandy Gle ed Matrix (S4\ 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Loamy Mucky Minerai (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (Fa) 

Vernal Pools (F9) 

-- 1 cm Muck (A9) (LRR C) 

-- 2 cm Muck (A10) (LRR B) 

-- Reduced Vertic (F18) 

-- Red Parent Material (TF2) 

-- Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

R&stric(;ve 'Lawr III "re~e"il~ •.•.•• i .....• ' •. ' • •••.. ···i ........ , ............. '.. . . .... .. ................................ · ........ I· •..• ,;".)( ••••.••••.••••• < ... '. .. .... • iT' 
Tvpe: I •. ·•• •....••.. . ..• ,,'X ...... . ..i, ....•... 

Deoth (inches\: 1")'!!rI!'< yes:)' .•..•• t!"'.[) 
Remarks: -

HYDROLOGY 
Wetland H . drolo Indlcalorsi 

Prima Indicators Seconda Indicators 2 or more ra uired 

Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 

Sediment Deposits (B2) (Non riverine) 

Drift Deposits (B3) (Nonrlverine) 

Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 

Water~Stained Leaves 

Field Observationsl 

Surface Water Present? 

Water Table Present? 

Saturation Present? incl. ca ilia frin e 

Yes: 

Yes: 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Solis (C8) 

Thin Muck Surface (C7) 

No .lL Depth (inches): 

No X 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (B10) 

Dry-Season Water Table (C2) 

Crayfish Burraws (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Remarks: Moist, not saturated. It is assumed that early season water levels are sufficient to support wetland conditions. 



WETLAND DETERMINATION DATA FORM -Arid West Region 

ProiecVSite: Alton Coal Tract City/County: Alton / Kane Sampling Date: June 7, 2012 

ApplicanVOwner: U,S. Bureau of Land Management State: Utah SarfmlhioPQii1t: W64El .. •. 

Invesligator(s): Jeff Boice, Dennis Wenger, Collin Covington Section, Township, Range: 12, 39S, 6W 

Landform (hillslope, terrace, etc.): agriculture field Local relief (concave, convex, none): none Slope (%): 1 

Subregion (LRR): 0 Easting:369312 Northing: 4143873 Datum: NAD83 

Soil Map Unit Name: No soil survey is available NWI classification: Not Available 

Are climatic / hvdrolooic conditions on the site tvplcal for this time of vear? Yes: X No: (If no, explain in Remarks.) 

Are Vegetation: , Soil: , or Hydrology: significantly disturbed? Are "Normal Circumstances" present? Yes: X No: 

Are Veaetation: Soli: or Hvdroloov: naturallv disturbed? _.flf needed exnJaln anv answers in Remarks.) 

oint locations, transects, important features, etc. 

HydrophyUc Vegetation f'resent1 Yes, _._ .. _._. N,,: .X Is thE! Sampj~d Area 

Hydric Soli f'resent7 Yes~ .~ No: within "Weiland? 'Yell: 1'10:)( 

Wetlahd vas' No; X. 

Remarks: Agriculture field of alfalfa. Photos of site: 1368· 5011, 1369· south, 1370· east. 

VEGETATION U - ffi se sClen I fit c names 0 . plan s 

Absolute Dominant Indicator .... . . ............................ 
• •••• 

.... 
• • 

Tree Stratum (Plot Size: ) % Cover Species? Status O<>minance Test Worksh .... ll 
•••••••••• •••• 

1. Number of Dominant Species That 
Are OBL, FACW, or FAC: 0 (A) 2. 

3. Total Number of Dominant Species 

4. 
Across All Strata: 1 (B) 

if' = Total Cover Percent of Dominant Species That 

Sapling/Shrub Stratum (Plot Size: ) 
Are OBL, FACW, or FAC: 0 (AlB) 

1. f' revaIQ!1cil·lndeK WQrksh"ell ·.i < ....... 
2. Total % Cover of: Multiply by: 

3. OBl species: x1= 0 

4. FACW species: x2:::: 0 

0 
• •••••••• 

:::: Total Cover FAC species: x3:::: 0 

Herb Stratum (Plot Size: 6' x 6' ) FACU species: 5 x4= 20 

1. Medicago sativa 90 Y UPL UPl species: 90 x5= 450 

2. Phleum pratense 5 N FACU Column Totals: 95 (A) 470 (B) 

3. Prevalence Index:::: BfA :::: 4.95 

4. flvdroobvtlc Waetation l~dicatQ';Sl •...•...•. ...• . 

5. Dominance Test >50% 

6. Prevalence Index is ::::3.01 

7. Morphological Adaptations' (Provide supporting 

8. 
data in Remarks or on a separate sheet) 

ga·.· :::: Total Cover Problematic Hydrophytic Vegetation' (Explain) 

Woody Vine Stratum (Plot Size: ) 

1. 11ndlcators of hydric soil and wetland hydrology must 

2. 
be present, unless disturbed or problematic. 

Total Cover:· 0 
. ...... ,.··· •• C> .................................. . ...•...................... 

HydtophytlC . : Vegelatl6nF'te""nt? Yes( __ :~_ % Bare Ground in Herb Stratum 5 % Cover of Biotic Crust ............................... "10,)< 

Remarks: Upland plant community. 



SOILS Sampling Point: W64B 

~rOfll~ D .. ".,'(i~tI<\n' jOQsPtl6 .. tQ !h~!I~~th n.ed.cll~do~Jrh~l)nH~lridi~atQror CQnfJrmtl1~' ab$eri~<i~f il1(ii~at~rl!. \' ... ;r ............. . 
Depth Matrix Redox Features 

(inches) 
Color (moist) % Color (moist) % Type' Loct Texture Remarks 

0-7 10YR 4/2 100 clav loam Qranular 

7 -18 10YR 4/1 93 10YR 4/6 5 C M clay granular, 2% white calcium nodules 

. 

1Tvoe: C-Concentration D-Deoletion RM=Reduced Matrix CS+Covered or Coated Sand Grains. 2Location: PL -Pore Linino. M=Matrix. 

iiydric SPill"dicatars: (I\PPllcabl"I()~lltRR."OI~~$Oll1~t\Ili$~~QI.K)····· .• • •• '· .•.. ) •..•..••..• };; •• · .• lndl~~IQri.i~rpr"I:!I~r!1~ti~·HWii"S6H.;(·····.···· 
_ Histosol (AI) 

_ Histic Epipedon (A2) 

_ Black Histic (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (AS) (LRR C) 

_ 1 em Muck (A9) (LRR 0) 

_ Depleted Below Dark Surface (All) 

_ Thick Dark Surface (A 12) 

_ Sandy Mucky Mineral (SI) 

Sandv Gleved Matrix (S4) . 

x 

Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Stripped Matrix (S6) 

Loamy Mucky Mineral (F1) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (FB) 

Vernal Pools (F9) 

2 cm Muck (Al0) (LRR B) 

Reduced Vertic (FI8) 

Red Parent Material (TF2) 

Other (Explain in Remarks) 

31ndicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

r",R' e""~:""roiE:"'.i~",,e-,,· L.=""'i-",(lif,-"ID""'r.""se",,~t,,,,)::,-,._ '...;..' •. -"' •••.• ;... ••••.. _ •..•.. ' .• _ ••••... ""---'. ._ •. ~.. ... ~ ..... ~ .• .. ~ .. <"'-•••.. -" ... ~ .•... -.-" .. ' .~.·.;i~>~/II~i ... i; ••.• ·.<i ..... ,', ~.l{l.i ............... ;J .' ..•. jn j} 
Deoth IinCheS): ... ,;J·,~~~~, ... /Y~$~.X •.•••..• NO' ••••••••• 

Remarks: -

HYDROLOGY 
Wetland Hdrolo Indioators: 

Prima indicators an one indicator is sufficient 

Surface Water (AI) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (Bl) (Nonriverine) 

Sediment Deposits (B2) (Nonriverine) 

Drift Deposits (B3) (Nonrlverine) 

Surface Soli Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves 

Field Observatlonsl 

-Surface Water Present? 

Water Table Present? Yes: 

Salt Crust (B 11) 

Biotic Crust (BI2) 

Aquatic Invertebrates (BI3) 

Hydrogen Sulfide Odor (Cl) 

Oxidized Rhizospheres along Living Roots 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

Thin Muck Surface (C7) 

No -2L. Depth (inches): 

Yes: No X De th Inches: 

Seconda Indicators 2 or more ra ulred 

Water Marks (Bl) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage patterns (BID) 

Dry-Season Water Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

Describe Recorded Data (Stream gauge, monitoring well, aerial photos, previous Inspections), jf available: 

Remarks: Dry and friable. 
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APPENDIX C 
 
Stream Channel Delineation Maps 
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Appendix C.  Stream Channel Delineation Index Map.
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Appendix C.  Stream Channel Delineation, Map 1 of 7.
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Appendix C.  Stream Channel Delineation, Map 2 of 7.
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Appendix C.  Stream Channel Delineation, Map 3 of 7.
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Appendix C.  Stream Channel Delineation, Map 4 of 7.
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Appendix C.  Stream Channel Delineation, Map 5 of 7.
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Appendix C.  Stream Channel Delineation, Map 6 of 7.
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Appendix C.  Stream Channel Delineation, Map 7 of 7.
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Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alton ~a.\ Date: Ma.y '3, 2012 Time: 3 ~ 15 PIl1 
Project Number: LIZ I Town: AI+on State: U. t",h 
Stream: SoL Photo begin file#: 012 Photo end file#: 0 I "\ 
Investigator(s): 'J'eH BOice Col\,,, Go\l,'"C\tOIl\ DevIV\'''' We.Me.r - Location Details:"" 50 .... +'" p"r'hb",- of 
y l'8I / N D Do normal circumstances exist on the site? 

l);"",lec~ 0. rea.. 

y D / N 131 Is the site significantly disturbed? Projection: UTM. Datum: NAt:> go,3 
Coordinates: 39-llq 4 ... E. Lf 13'1-\ 'B~ I'Vl N 

Potential anthropogenic influences on the channel system: 

None.. 

Brief site description: 
?,''''ioVl- :r"''';per ~re()ted. :ene, ::.e& d.ro.:M~IZ,) "" 10' o~ \le,I--h'c..o...\ e.n-\1-ei\c.\u'i'\ent I 

\o."&'5 CA. pe, w,'fu C\. 5.o.o,ebr-lI..sh \J.V"\ &'e.f"t',1"'Of'\j 
Checklist of resources (if available): 
1Zl Aerial photography D Stream gage data 

Dates: :fu.ne 22., ZDH Gage number: 
g:] Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) tor site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

1 
Active Floodplain :errace I 

• • .l! 
pSleLannel low-Flhsnne,s OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer D Other: 



Wentworth Size Classes 
Inches tin) Miflfmefl'H'S (mm) \/'IQrrtwotth s.1z~ class 

' .. ,"~~,.+-~;,,,-- . -......•.....• 
Boukle'r 

10,Q8 - - - :<Ii~ - - - - - - -
Cobble 

.., 
2,66 - - - 64 -. - - - - - - ~ 

Pebble (!) 

01(i7 - - - 4 - - - - - - -
Granu!e-

Q,Q7a 2.00 

0,039 - - - 1.00 
Very Qoarse sand 

- - - - -- -
Coarse sand 

0,020 - - - 050 - - - -- - - - 'l! 
Madiumsand ,II 112 0.0098 - - - 0,2S -- - - - - -

114 0.005 - - - 0.12& -- Flnus". - - - - -
11B- 0.0025 --r---- 0,0625 

Very- fine .sand 

Coar~ !;!ilt 
111B 0,0012 - - - 0,081 - - - - - - -

0,QOOa1 -
Medi"m~l~ 

~ 1132 - - 0.0166- - - - - - -
Fine silt 

1/64 0,Q0031 - - - 0.007&- - - - - - -
Very fine silt 

11128 - 0.00015 0,0039 

" Cloy ~ 
:;; 

1[[[[1[[[[1[[111[[111[[[[1[11[1 11 [[1 11 [[1[[[[11[[[1[[[[1[[111[[111[[111[[[[1[11[1[[[[1 

Ocrn I 2 3 4 S 6 7 8 

Iii III [111 [111 [111 [111 [111 [111 [111 [111 [111 [111 [111 [111 [ 

O,n I 2 :) 



Project ID: L\Z\ Cross section ID: .s'1. Date: 5 3 , 'Z. Time::3 : IS . WI 

J ).\.\~n +e~ U - 5haped.. bo1toM 
................. 1.lI\~ a. i'a..vet\IY'\'?) 

bo.n \l.. 

b-;;;"-~ Ac. -T\'\/e.. f \oe.J.f'\ 0.,'", 

~ ~. ;..)0 br-eaK, no loLb- +lo..., c,-",o.",rol:d 

OHWM 

GPS point: See IbC-O,:hoV\. on ~r-Olfl.+ 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

NO c\-\ 'vJ M (nd.,c.o..+o\O 

D Break in bank slope 
D Other: _______ _ 
D Oilim: ____________ __ 

Ll-5ho..peA d.'o.i'i'\a.~e loo-t\;o'(V\ ~\+h C)e,e,te.f"V\ whe.().~5"'a..~& 0'" botlol'Y\ ~ 

on S,ct(?.>5\Ope-S. 

Floodplain unit: D Low-Flow Channel IZl Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: i 
Avmage sediment texture: c.ourse Q,r\%u.lo.I, ~f'c..ve\ pe.b\:,\ e 
Total veg cover: ~ % Tree: __ 00 Shrub: __ % Hmb: ~% 
Community successional stage: 

DNA 
i8I Early (hmbaceous & seedliugs) 

Indicators: 
1ZI Mudcracks 
D Ripples 
tXI. Drift and! or debris o Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilim: ____________ __ 
D Oilim: _____________ _ 
D Oilim: _____________ _ 

wee,te.,f\. v)heQ,.t~\a..s. ~ i E:, +l-ce. \J(,~e+C\.tl' Ov\. \1'\ +h.e d.ia.in.O-~e. 

-Plow I bv-. t v\O DrQ(l'\o.~e In.a.S e..\J\'d.ence. of e..phel"i\e'~l 

OH·\.IM. 0' de-9\'ned streQ.1V'\ C\-.a..Me.1. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ --,-
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surnce relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D LowTerrace 

Average sediment texture: _____ -----, __ 
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AI-n,V\ Coo.l Date: M.o.,,/ 3, ZC>I'Z,. Time: Lj q1 Pr'Il 
Project Number: 42\ Town: AI+o\,,\ State: uto.." 
Stream: S2.. Photo begin file#: 0\ <.'\ Photo end file#: oZ:2.. 
Investigator(s): ::re~t BOice C .. \\tn Co\l(YlCl1-o'l\ De..Y\Y\\'s We,V\o.l".l"'" - Location Details: ~o\J.+\.. po('t,·oV\." ~ y ~ / N D Do normal circumstances exist on the site? 

\.,1"0 Ie d O:1'eo. .. 

y D / N ,[gJ Is the site significantly disturbed? Projection: \A,'t-\ Datum: NA1? g'3 
Coordinates: '37'1013 I'VI E tH~'1''Z.Of~ ... IV 

Potential anthropogenic influences on the channel system: 

None.., 

Brief site description: 
e.Il.S+ -<,; \'d..e Df"o.( I'\o...~e. br-<ief'ed. '0,/ a. \01.,0)- sQ.tjebn)..s~ +e~f"",-c,e , - 3' \:: 

~e. e.+ • s» \ de (s. S\(:)?e.&". 
Checklist of resources (if available): 
IK1 Aerial photo graphy D Stream gage data 

Dates: ::r~V\e. 2:2-, 
1&1 Topographic maps 

"11>1\ Gage number: 
Period of record: 

D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfuli/precipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

• Active Floodplain 

:~-.11 
,6 .... .L 

, 
til!. I l _T 

OHWM Low-Flow Channels Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1, Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the charmel. Draw the cross section and label the floodplain units, 
3, Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units, 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section, 
5. Identify the OHWM and record the indicators, Record the OHWM position via: 

~ Mapping on aerial photograph IZI GPS 
Digitized on computer D Other: 



Wentworth Size Classes 
l/l<hot; (In) MtI[imeml'S {mm} Wr;JntW9rJ:h (>~~ qh:l~ 

-- ~~. ;~~~-~'-~-~~~-~-,-~~-~-~-~-'~~~-' 

laos - - - 2ft6 -- Bculder 
""""-,_. - - . 

64 
Cobbl. J 2.56 - - - - - - - - - -Pebble 

0.157 - - - 4 -- - - - - - -
Granule 

0.079 2.00 

O.03Q - - - 1.00 
V~:lIy Qoarss sand - - - - -- -
Coarse sand 

O.ozO - - - 0.50 -- - - - - . ~ 
Medi~lm sand .1l 1/2 o.ooee - - - D.<5 - - - - - - -
Fltlesand 

1/4 0.005 - - - 0.121; -- - - - - -
118- 0.0025 O.O6211 

Very fine sand 

Coa:rS9 silt 
1116 0.0012 - - - o.O~l - - - - - - -

0.00061 -
MeclillJTl sift ~ 

If.l2 - - 0.0156- - - - - - - (lJ 
Fine silt 

1/64 0.00031 - - - 0,0078- - - - - - -
1/128 - 0.00015 

Very fine silt 
0.0039 

'" Clay ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

o"'"! 2 3 4 .5 6 7 l! 

111111111111111111111111111111111111111111111111111111I 

0." i 2 3 



Project ID: 4'2.\ Cross section ID: S, 2.. Date: MG. 3, '20\ 'Z. Time: '-I \ I 1- \'Y'l 

u ~ sho..pecl bo -ti.mvt o~ 
'r:"-"'---,I!~ Ac.i\'ve., Fleor.l.

f
lo3V\ d\o..~V\O..~e wi ~vna.\\ Low· 

Flo"" c'no.V\oe.\ 
3"• LbLU- flo....:> c.v,o..nnel \I~eto.-I-~on 01\. d..ro.~l\.o.~t 'oo+\o~ 

In""'- lo.,/er o~ So.l+ eHe(''lJCsC£.nce, 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

No ct-tWM l'V'\(l\C.(').,-Toi~, 

(lfn.S5 on 'oo+~o'rfl oJ?- clt'a.~'I\,o..~e, 

Floodplain unit: JXl Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Break in bank slope 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Average sediment texture: --,S",,-i \L-t"'--_-::-c _ _=_ 

Total veg cover: ..D.. % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

(g] NA 
D Early (herbaceous & seedlings) 

Indicators: 
1&1 Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Project ID: 1..\'2.\ Cross section ID: S 2. Date: [lAo.~ g" "ZeIt.. Time: L.\ '.\ 1- PM 
Floodplain unit: D Low-Flow Channel ~ Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: . 11._.1 
Average sediment texture: Coll.q;e, o.l'I£ll.I.\o.r pe\:.6\e., erl\~~ If\ "'~~'" o..'f/\O\.lfl+f:l at $( It'" 
Total veg cover: lI:t.. % Tree: __ % Shrub: __ % Herb: ~ i.. % 
Community successional stage: 

DNA 
.Rl Early (herbaceous & seedlings) 

Indicators: 
IZl Mudcracks 
D Ripples 
~ Drift and/or debris 
D Presence of bed and bank 
IZI Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Oilier: ______ _ 
D Oilier: ______ _ 

D'i'ct\'i\o.~e, h.o-s e~I' d.e'0Ce.. b~ e.p~e'lVle,f'o..\ f\ow I bu.1- no OI4WM. 

l'f\cl,'c,o..+ols, or ck.~'Yle.cl s,.""e,Q:(Y'\ c\.-.o..nrH!,\. 

Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=-----:-:-_=-
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\1oi\ ('...00,1 Date: Mo..'l 3, z.OI '2... Time: 5: 3.3 PM 
Project Number: "I 'Z. \ Town: Alt-o,,\ State: U. +0.'" 
Stream: S3 Photo begin file#: 03~ Photo end file#: 035 
Investigator(S): PeV\n,'s We,V\C\<2f' .:re~.(: &,,' c..e CoH,'n c..ov "V\Ot -h::.v\ 

Y 1811 N D Do nonnal circumstances exist on the site? 
Location Details: SbLl+K ~f'1-; ell'\. ".f' 

Df'b,,,L+ c.tea. 

y IZII N D Is the site significantly disturbed? 
Projection: 0.. T M. Datum: tJ A D '53 
Coordinates: 8'1-111'1 V'f\ E t+ \3 'SD5 Lr /VI I\J 

Potential anthropogenic influences on the channel system: 
P\o.celY'leV"t-r o-P- C\eore<l ::Jv.V\ 'per in d..'o..iV\o..~ COL\.\d. ho.oJe. 0. d.o.l'¥\vvd"j e~~+. 

Brief site description: 

Sa..~eb('u..s. h. -I-er-fU_c.e . 

Checklist of resources (if available): 
I8J Aerial photography D Stream gage data 

Dates: ~V\e :2.2., ::2D\ \ Gage number: 
IKl Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D RainfalVprecipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Active I , Low ,errac;e, 

i 
t~ J. 

til! '" -~han~ j T 
I OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment textW'e (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer Other: 



Wentworth Size Classes 
Inche. (m) MHljmetElrs {mm) Wilntworth s"lZe class 

r~' __ "'_<_~,<~ ~"',-,-

1O,(J3 - - - 256 - - Boulder - - - - -
CObble '" 2.56 - - - 64 - - - - - - - ~ 
Pebble <!J 

0.157 ~ - - 4 - - - - - - -Granule 
Q.OT~ 2.00 

1.00 - -
VelY COSI'1Je sand 

0.039. - - - - - - - -
Coarse sand 

0.0:1.0 - -- - 0.50 - . - - - - - 11 
Madi~ttn sand 6l 112 0.0006 - - - 0,25 -- - - - - -
FIne sand 

1/4 0.005 - - - 0.125 -- - - - - -
118 - 0.0025 0,0625--· 

Very fine .sand 

Coarse s::ilt 
1116 0.D012 - - - 0,031 - - - - - - -

0.00051 -
W1e:dium f>iI~ m II~Z - - D.o156- - - - - - -
Fine silt 

1164 0.00031 - - - 0.0076 - - - - - - -
Very fine silt 

11128 - 0.00015 o.oO'l9 
Clay <l 

:> 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

I)"", I 2 3 4 5 6 7 8 

111111111111111111111111111111111111111111111111111111I 

Om I 2 3 



Project ID: Y'Z.\ Cross section ID: S 3 Date: M,,'I 3 'Z.orz. Time: 5::3"3 pm 

Cross section drawing: 

OHWM 

GPS point: See \bC,o.+i'oY\ 6\f\ ±'fOO-f' 

Indicators: 
D Change in average sediment texture o Change in vegetation species o Change in vegetation cover 

Comments: 

Floodplain unit: IX! Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

o Break in bank slope 
D Other: D Other: --------

D Active Floodplain o Low Terrace 

Average sediment texture: -----:=----~c---=-
Total veg cover: ~ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 
~NA 
D Early (herbaceous & seedlings) 

Indicators: o Mudcracks 
o Ripples o Drift and/or debris o Presence of qed and bank 
o Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Project ID: 1..\'2.\ Cross section ID: CO '3 Date: Mo..lj '3 ZOIZ-Time: 5: ~S OM 
Floodplain unit: D Low-Flow Channel IXI Active Floodplain 0 Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _-,5",,1,-,' l--'-+ ___ ___ 
Total veg cover: ~ % Tree: % Shrub:;:" 1- % Herb:'<! S % 
Community successional stage: 

D NA 1ZI Mid (herbaceous, shrubs, saplings) 
D Early (herbaceous & seedlings) D Late (herbaceous, shrubs, mature trees) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: l'More ,'n bOt\:b'M c...O'Mfllen+e.) 

D Soil development 
D Surfuce relief 
D Other: D Other: --------

D Other: _______ _ 

I No 1\-\&.i'c.a..+O~ pf'e~ent, \Ie~e-\Q:I-,'o\'\; S 1-hI'c\(er" ne.o.r- t+,e 
ck'lVwY\\~ e~~'" o.(l- +Ir.~ ,iv..'I\\f><e.-r I'V\. -r-hE:- cif'1:\.\~use., 
\l~+o..-.r\'oV\.. I'", (1,,0.( lI\Q.,lje. \1t\c..\\J\.L-~ ':IJ', Acv-.~\\eo.. !\"tl\\e.t'-o\( v.'M, I o·es.ted 

iJ)heo:r,,-,\'I"o.S:;:', ~~t\o.o..o.\u~ sp.) Clover Sop. 

Floodplain unit: D Low-Flow Channel IZI Active Floodplain o Low Terrace 

GPSpoint: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: ______ ___ 
Total veg cover: __ % Tree: % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

\ Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

"v l)\"'().,'no'3e 'rIUS e'IJ\A.e_nc..e 00 ~:.;p"e;Mera..' ~\Ou), bu.t- no 0\4 L0M 

o~ J..e~·\'III.eA ~tre.o..M. c..'-"o,V\,/\el" 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\-\~" Coa.l Date: Mo.'1 '3 I 20 \:z. Time: 5: 5"2. pM 
Project Number: '-/21 Town: A\to~ State: tHah 
Stream: S !.\ Photo begin file#: b'! l.o Photo end file#: 038 
Investh!ator(s): ::fe-ft- Boice Ccllt" C.o\lIMt-oY\ pel\l\\~ We,V\,-\er 

y J8l / N D Do nonnal circumstances exist on the site? 
Location Details: Sw.+h P!'>1'+IOr\ ~ 

O~-" ,'p.e: +- o..("e!!l. 

y D / N 1m Is the site significantly disturbed? Projection: U i''''' Datum: N AD S:3 
Coordinates: 3'1"1'2..55 m E 413':fqC/I ,VlN 

Potential anthropogenic influences on the channel system: 

'-I. plo.Y\d , Some Jv.'I\\'per Trees 'P\o..cecl lV\ dro..{V\Q~e, o-r--P of' f\eo.r'by 
n\'~h +eilO.Ce.. 

Brief site description: 

~ebtu.~'" i,.l(\d.e'S-h:lf"~ Lblth 0- Ju.n,'pe'l" +ree S·trt:t:1-l.A.Y'f"'I. 

Checklist of resources (if available): 
gj Aerial photography D Stream gage data 

Dates: ::l\.t.ne~ 2;:2 I ;io II Gage number: 
IRl Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfuillprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

I' 

Active Floodplain Low Terrace . 

1- L~ 1 
*'" T/ 

OHWM paleLannel Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

.[g!. Mapping on aerial photograph ~ GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
Inches (in) Millimeters (mm) Weot\Wrth f;9.lze de$$-

.. --.~-.. -- ~~~-~-"'~-

Boulder 
10.08 - - - 2.Sa -- - - - - -

64 
C<lbl>l. I 2.66 - - - - - - - - -
Pebble (!) 

0,157 - - - 4 - - - - - - -
Granule. 

0,079 2,00 

0,009 - - - 1,00 
Vary ooar:Be sand 

- -- - -- -
Coarse sarrd 

0,020 - - - Q.50 - - - - - - - ." 
I\1edJum sand 

'* 
112 0,0098 - - - 1l.2S - - - - - -

Fin. sand 
114 0,005 - - - 0.125 - - - - - - -
118- 0,002. 0,0625 

Very fine sand 

C<lerso silt 
1/16 0,0012 - - - 0,031 - - - - - - -

M<>diumsl~ 

iii 1/32 0,00061 - - - 0,01$e- - - - - - -
Fine-silt 

1/tl4 0,00031. - - - 0,0075- - - - - - -
Very fine- silt 

11126 - 0,0001 0,0039 ... 
Clay ~ 

;;: 

11111111111111111111111111111 II 111111111111111111111111111111 111111111 II 11111111111111 

O<ln [ 2 3 4 5 6 7 g 

111111111111111111111111111111111111111111111111111111I 

0" I 2 3 



Project ID: 42 \ Cross section ID: 5 L.\ Date: Mo.\/ 3 'ZOIz.Time: S~ 52. PM 

Cross section drawing: 

OHWM 

GPS point: see \ ()c .. o.:h'e,V\. Olf\. £r-,W\+ 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

No O\+wl'\ 1''fI.Gh'c.a:\c)'f5. 

Floodplain unit: ~ Low-Flow Channel 

GPS point: ___________________ __ 

Characteristics of the floodplain unit: 

D Break in bank slope 

Ll~Qho..pe<'i d.1'""a.IV\.o.,:')e. 

DrR\\'\~e \~ \Ie<;),e-to..te&. 

D Oilim: ______________ _ 
D Oilim: ______________ _ 

D Active Floodplain D Low Terrace 

Avmage sediment texture: ---------c----cc-

Total veg cover: ____ % Tree: ____ % Shrub: % Hmb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
o Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (hmbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Othm: _____________ _ 
D Othm: _____________ _ 
D Other: _____________ _ 



Project ID: L\2 \ Cross section ID: s ~ Date: Mo.~ :5 ZoOtZ Time: 5': 5'2. PV'I\ 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: Fi'ne S 1 \ t 
Total veg cover: ~ 5' % Tree: __ % 
Community successional stage: 

DNA 
lZl Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

l&I Active Floodplain 0 Low Terrace 

Shrub: % Herb: ~ 5' % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Sw"face relief 
D Oilier: ___________ __ 
D Oilier: ____________ __ 
D Oilier: ____________ __ 

Comments: 
No t'ncUca.+ors present, Ve~G-h:>,,"hof\ 1V\ d..r·Q.\V\o..se ,'Y\du-dea.: 
CI'f':5\U,'/Y\ So'?" wee."\'ef'v'\. w"'eC\~t~'\"-OI,.!!>~ It-o\l..'I\&.. OV\.. "',~'" te.t"l'o..ce) 

'I::l\n\'I'D...~e.. no.e:. 8\J\'d./l.V\C!.e. o~ ef>I"e,YY\C?l'a.1 ~lo~, 1ov-.1-" \'\0 ot\t,.)1Y\ ,'(\.d.\'CIl.~~-S 

D~ MJ~\\y\teA 'Oi-r~1'Y\ chCt.V\I'\e I , 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: Fi'!\e.. S(\-f 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Active Floodplain ~ Low Terrace 

Shrub: ~ \0 % Herb: ~ 5 % 

IZl Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

No I'Y\JI'ct1i-Of"S 'Pr-e5eY\+. 0e~e+o.:h\oV"'l \\'\dL.lde5 So.se,\:.f"I..(16h, 

we~terfl w,,",eo.::r',3f"a...'S,\!) I ~ Ck'o\'u-VYI. ~T'" 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 

Project: Alto", Coo..\ Date: 1'I""i 'I, Zo\ 'Z. Time: ~:OT A,IV\ 

Project Number: 1.\'2 \ Town: A \·h;," State: u.+",.\.. 
Stream: S6' Photo begin file#: 0'1'1 Photo end file#: M(P 

Investigator(s): ::re:~.f 'Bc>\'c.e Del'\l'\l$ wel'lJ!lu' (' .... \\,'" Cov,'"",-ho1A 
y 

Location Details: 5ou:H\. podio",. f.I-\ y 1&1 / N 0 Do nonnal circumstances exist on the site? .".. ,,.·c.+· tare-A. 
y 0 / N IZl Is the site significantly disturbed? Projection: l),TI'A.. 

, 
Datum: NAt> 83 

Coordinates: 3'1-151b M I:C 1.\13'S31tJLf '(V\ N 
Potential anthropogenic influences on the channel system: 

Nc.'I\e. 

Brief site description: 
B,~ctd. tJ. - Sh",ped. &'r-a.\(\"ge U,) 'th. 1'fIE'fl.d.ow CK\. lek·h;.iJ.e, a",cl. P,v..~1:lIo\ -;r",,,1 per / , 
~o.~elo'l'·tJ."'h \le.!jetrxh'"V\ eM. +he. t',~h\'~ s,' de.. 

Checklist of resources (if available): 
J8l Aerial photography 0 Stream gage data 

Dates: JUl\e '2;2 dDtI Gage number: 
IKI Topographic maps I Period of record: 
o Geologic maps 0 History of recent effective discharges 
o Vegetation maps 0 Results of flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating 
o RainfalVprecipitation maps 0 Gage heights for 2-, 5-, 10-, and 25-year events and the o Existing delineation(s) for site most recent event exceeding a 5-year event o Global positioning system (GPS) 
o Other studies 

Hydrogeomorphlc Floodplain Units 

I' 
Active Floodplain • LowTerra~a 

. ..L 
l! ..... 

LOW-Frhan~ OHL paleLannel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identity any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer Other: 



Wentworth Size Classes 
Inches {in) MUlimeool'S (mm} Wentworth eiz-e clf;l$S 

"~,, ~"-~~~~~-~~~~~-~~-~ 

10,08 - - .. <5~ - - Boulder - - - - .. 
64 

Cobbl. ~ 2,56 - - - -- - - - - -
Pebble <!) 

0,lij7 - - - 4 - - - - - - -
Omnula 

Q,()79 2.00 

1.00 - -
Very coarse sand 

0,009 - - - - - - - .. 
Coa-rt.e sand 

O,Ulil - - - 0.50 ,- .. ,- - - - .. 
! Medjumsand 

112 0,0000 - - - 0,25 -- - - - - -
FIne sand 

114 0.005 - - - 0,120 -- - - - - .. 
116 - 0,0025 - ~- 0.0625 

Very fine -sand 

C""' .... 1I1 
1115 0,0012 - - - O.oSl - - - - - - .. 

Medtumsilt 
~ 1132 0,00061 - - - 0.01$6- - - - - - .. 

FihB,'Silt' 
1/64 0,00031 - - - 0.0073- - - - - - -

Vary 'fine silt 
11126 - 0,0001 0.0039 

Clay -g 
::e 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Oem J 2 3 4 :5 6 7 8 

1111 II 111111 II 1111 II II II II II 1111 1111 1111 II II 1111 II 11111 

0., I 2 3 



Project ID: 4'Z1 Cross section ID: 55 Date: I\I\Q.\I i.\ 'Z.o1'Z. Time: q .. 01 e.1'V\ 

OHWM 

GPS point: ::ee \ oc.o.+,'C>VI On -Y,OYl t-
Indicators: 

D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: IZI Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Break in bank slope 

'r\ eO-'" \ j \Je,~e. 1't),:\'e.d./ 

Ll ~ s,I,.,o..pe& dro.{no..5e. 

D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Average sediment texture: __ S;;lL( lut __ -,-,---cc-

Total veg cover: ~ % Tree: % Shrub: % Herb: 85 % 
Community successional stage: 

DNA 
Jgj Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

"" 15' .,:l\d..e.. d.f'O.(V\o.~e +'-'0.1' \ f, clol'Y\\V\o.+ed b'::) wd\o.Y\d \y\~I'CA+oV 

spedes. o~ CAn!'.)( sp. ~ ::r~Y\CIJ.!:J SF" No ,'ndl'c.o.. ThfS pres&\t 



Project ID: 4'2.,1 Cross section ID: 
Floodplain unit: D Low-Flow Channel ~ Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: s; \-'\ 
Total veg cover: .""'l-E- % Tree: % Shrub: % Herb: ~% 
Community successional stage: 

DNA 
[gJ Early (herbaceous & seedlings) 

Indicators: 
~ Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

81 Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------

'" 2 Lj' WIde..) we.+\o.nd. d.\'o..\'V\CI.~e.. swo..le. +It\o. t no.-:. Y\o o\4QfY'l o'/'" 

'O~M cho.V\I('\e.\. 

Floodplain unit: D Low-Flow Channel D Active Floodplain o Low Terrace 

GPSpoint: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=-___ ~--::::_ 
Total veg cover: __ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
o Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alton Coo..\ Date: /ll\o..~ 4, 2.0\ 2- Time: \0',10 o.lV\ 
Project Number: 4'2\ Town: AI 0'1"\ State: U.-to.k 
Stream: Stp Photo begin file#:oS'Z. Photo end file#: 051./ 
Investigator(s): ;:re.f+ 'Boice DenY\is We.no.er CoI\,'v\ CO\l"~D.tov\ 
Y I&J / N D Do nonnal circumstances exist on the site? 

Location Details: oOl)..+h 51'de. o~' 
;>,f)ie,c..+ ",reo.· 

Y D / N 1&1 Is the site significantly disturbed? Projection: U-rI\J\.. Datum: JJA-D 'iJ3 
Coordinates: 39-041bq m f:. 4139" ZZ~ WI /IJ 

Potential anthropogenic influences on the channel system: 

Non.e 

Brief site description: 
\o.l'\d~co..pe 1..o\I+h 5po..f's,e. u V\.ders, to'i~. 'Pi" ~ 0\"\ .:.T("" \ pe.f'" 

Cho.Y\Y\e.,\ ,,:::. c.ontt"t'>\ \ ed. 10'1 \o::edl'oc..1l. . 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: :rU,Y\e, 2.2 I :20 \ I Gage number: 
[gJ Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted mting 
D Rainfall/precipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation( s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Active Low ',,"ace. 

j. .. -L..L 
11m. 

~~L paleLannel 
_T 

Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Detennine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

.~ Mapping on aerial photograph ~ GPS 
Digitized on computer Other: 



Wentworth Size Classes 
fl'lches (in) Millimeters (mm) Wentworth e;ize c1a~ 1-_._."",", ""-"n~~.~' . ., 

10.08 - - ,.,.. 25f;" - -, Boulder - - - - -
2,56 - - - 64 - - Cobble 1 - - - - -

Pebbl. e> 
0.157 - - - 4 - - - - - - -

Granule 
0.079 2.00 

0.039 - - - 1.00 
Very ooarse oond - - - - ,--. " 
Coarse eland 

O.()20 - - - 0.50 -- - - - - - 1 Medium sand 
1/2 o.oOOB - - - 0.2$ - - - - - - -

Fin."". 
114 0.005 - - - 0.125 -- - - - - -
118- 00026 0.0625 

Very fine' 'Sand 

Coar:re &lIt 
1116 0.0012 - - - 0.031 - - - - - - -

0.Q156- -
M~dlumsHt 

~ 1/32 0.00061 - - - - - - - -
Fine slIt 

1164 0.00031 - - - 0.0078- - - - - - -
Very fine silt 

1/128- 0.00015 O.QO$9 
Clay ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oom I 2 3 4 5 6 7 8 

111111111111111111111111111111111111111111111111111111I 

Oin I 2 3 



2 \ Cross section ID: 
Cross section drawing: 

'tJ S\oto.\\ow (ID") L.fG '~t:::~:;;'~r 
('..bWlpo.red -t~ AFP 6" 5' 

Slp Date: t'II"" 4 201'2. Time: \0', \0 Cl.M 

u. -sho.ped Gho.nne,\. 

Appea.rs +e Ice.. 
bed,oc \( C'J)V\t-t-olleJ.. 

OHWM [;SC #/ 

GPS point: see \I)(;,o.:·h'ol'\ /1'1\ ttClvrl-

Indicators: 
IZI Change in average sediment texture 
1&1 Change in vegetation species 
.IZI Change in vegetation cover 

Comments: 

[..\I;clei\o~ o~ :=,eAlvY\ent SO'-\-\1'\31 

'Th"5 SO\t\l'\~ i5 Ind.lCA-\-I'Ve, o~ 

Floodplain unit: jgj Low-Flow Channel 

GPS point: __________ _ 

~ Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

S\'I\OO·l'IrIlV\.3, o~ par+l'("Je.OS_ 

MOre re..~~\o.~· .t \01..<) e '.!fC/Aff:.>. 

D Active Floodplain D Low Terrace 

Characteristics of the floodplain unit: 
Average sediment texture: C-ob\o\e I rolJ.'I\d. ('1\3 
Total veg cover: .:r:.L % Tree: % Shrub: % Herb: II< % 
Community successional stage: 

lXl NA o Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift andlor debris 
~ Presence of bed and bank 
IZI Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
IKI Surface relief o Other: _______ _ 
D Other: ____________ __ 
D Other: ____________ __ 



Project ID: '-\'2.\ Cross section ID: :> (p Date: M"" /-1 '2.012. Time: )0: It) .,."" 
Floodplain unit: D Low-Flow Channel ~ Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -pe,1o'ote, 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

Shrub: % Herb:"TR % 

I'RI NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift and/or debris 
IKI Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
JZl Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

Up\o.,(\d. ,,~e.·\-o.1'1'o'(\ o..c"OI;,I';:. S\1-e., S'\J;d.e'flce o~ pC.I.:r+k\e So"h'l'\~ 

ana. rO\.I..V\d"n~. 

Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A \-\"0\,\ c.oo-\ Date: Mo.'l L\ I '2.01'2.. Time: \ \ '. '2..l.o a.1Y\ 
Project Number: '-1'2.\ Town: Al'ron State: Lkta.~ 
Stream: S -=t Photo begin file#: oto~ Photo end file#: 0 (o'B 
Investigator(s): :Tet~ .BoIce De.nV\'s, We'(\o,er Coll(" c.o~(V\o.+oV\ 

y IZI/ N D Do nonnal circumstances exist on the site? 
Location Details: SDIJ.+h. p,0,+ill V\. oJ; 

proie.t::+ Clrea... 
y D / N ® Is the site significantly disturbed? 

Projection: u""fM.. Datum: tJAD ~3 
Coordinates: ;!, '9-D 3'2\ IV\. E l\1S,'1'1J If 10 YVI N 

Potential anthropogenic influences on the channel system: 

No'f\e. 

Brief site description: 

5\\~y\:T\~ \Y\Cie,ed. d..('Q3'1\~ iV\ 0. 'Bn\I0\,\ <~u.\II,\pe:" I So.eeb'('..u.~ I L.!'fl\a,V\~ 
'n.e..,.'bo..C.I'O\'\'~ \.Iege+o.+I't,,,,") (l1VVe.o.+~'\"'C\.,;:, I Cheo.+Sffi "'S) 'J2o.V\L("Gu.\us -testk~\o.+u.s). 

Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: Jure 2::L ,;;2b \ \ Gage number: 
JZl Topographic maps I Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfull/precipitation maps D Gage heights for 2-,5-,10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogaomorphlc Floodplain Units 

Active I L 

.. • • J. 
II... 

o:L pSleLannel I 
_T 

Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the chancel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the chancel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer Other: 



Wentworth Size Classes 
Inch •• (In) MiJlirnet1lrs (mm) Wentoorth $~ cfa~ 

--".,---~"< +-~+~~- r'~'_;_~,",,_ 

Boulder 
1n08 - - - <56 - - - - - - · 

Cobble ?; 

2,58 - - - 64 - - - "'-'" - - · ~ Pebbl. 
0.157 - - - 4 -- - - - - · 

O-ranule-· 
0,079 2.~0 

Vary Ma(:U$ sand 
0,039 - - - 1,00 - . - - - - · 

Coart.e sat"ld 
0.020 - - - 0.50 ,- - .- - - - - u 

- -
Mediuf'li sand ~ 1/~ 0,0008 - - - O,~ - - - - -Pin. sand 

1/4 0,0(]5 - - - 0.125 -- - - - - -
l/S- 0,0025 - 1---- 0,Q625 

Very fine sand .-
Coerlif.! sflt 

111e 0,0012 - - - Q,OSl - - - - - - · 
Medium silt ., 

1m 0,00061 - - - 0,0156- - - - - - - iii 
Fins1:1i1t 

1164 Q'(lOO31 - - - 0,0078- - - - - - -
Vary fine $ilt 

11128 - 0.00015 0,0039 

Clay ~ 

11111111111111111111111111111111111111111"1111111111111111 111111111111111111111111111 

Oem I 2 3 4 5 6 7 8 

111111111111111111111111111111111111111111111111111111I 

OJn I 2 3 



Pro·ect ID: LjZ \ Cross section ID: S Date: tvlo; l.\ 201'2 .. Time: 11: zit> o..'N\ 

I 

----.:1---;:."...1'-_ A c.+1've nbOctp\Q.\V\ 

low"Flow cha.VW\e\ 

OHWM 

GPS point: SR.e \ oc.o.t; 0'1\ /'J'£\ troyd-

Indicators: 
jgJ, Change in average sediment texture 
o Change in vegetation species 
D Change in vegetation cover 

Comments: 

~ Break in bank slope 
D Other: _______ _ 
D Oth~: ____________ __ 

OHL.J,ffi ''(\~\'oo.-tor~ Q,\'e 'Jeri In IYl.Of" , 

Floodplain unit: lKI Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Av~age sediment texture: Be.IoIo\e- I c,oU,cse C\'/"I'i\IA.\o.('" 
Total veg cov~: ~ 1. % Tree: __ % Shrub: % H~b: .>..1 % 
Community successional stage: 

DNA 
~ Early (h~baceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
J8I Drift and/or debris 
D Presence of bed and bank 
1ZI Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
KI Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Oth~: ____________ __ 

A ~& 15 ?reseY\1" b,\.T \'\0 loo.Y\¥-. 
'P'Ie'il>e.1f\ t ivl. L.fC., 



Project ID: 42 \ Cross section ID: 
Floodplain unit: D Low-Flow Channel ~ Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: \ . 
Average sedimenttexture: Pe.\:>b\Et.l CbAf'~, a..'i'I~u. e,.(" 
Total veg cover: ~ :1. % Tree: __ % Shrub: __ % Herb:}. 1. % 
Community successional stage: 

DNA 
IZl Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
IRI Drift and/or debris 
18I Presence of bed and bank 
~ Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
IZJ Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: ______ _ 

&'I\\(, "'-CL~ 0.. mof"e. dish'nct- b,eoj<'" \here IS IY\I..l..d..cf'Qc\l.~ 

Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: ----c=-----::-:-----c::-
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AltoJ\ Coa.\ Date: Mo.,/ L\ I 2orz. Time: 1'2. ~ SIp"" 
Project Number: '-121 Town: '" H~()"" State: U:tc>.~ 
Stream: S '15 Photo begin file#: 0'1-10 Photo end file#: O-::t'8 
Investi2ator(s): :feJ..f BOIce, DeI\'fIi::. L0el\C\e. Col\;1'\ Co\J\V\Q1-on 

y ~ / N D Do normal circumstances exist on the site? 
Location Details: Sel!.--\-h P.C"""-h'oV\. o~ 

tlfD,'e,C,1- a..re.o... 
y D / N 181 Is the site significantly disturbed? Projection: un,,,- Datum: tJl\D '03 

Coordinates: ~1-0103q "" E 41 :37-44li m tJ 
Potential anthropogenic influences on the channel system: 

None,. 

Brief site description: 
OY\. ~\~~ PI'{\\I0'f\ - ::.rv.nI I'e.' ) E>o..~e 'o'""l;oh I IE" \J..1['\o.!\cl hef"bo..c.lolL'i;:, \feseto..+lo,/,\ 

+e1"QCe.. -:r:.ncl'6,ed, l'n1--o \o..\'\ciSCAT~· Mv.ltl'?\e d.1'"O.\V\QSeS, 

Checklist of resources (if available): 
181 Aerial photography D Stream gage data 

~ 
Dates: Ju.Y\e ;2:;). ;)D \ \ 
Topographic maps I 

Gage number: 
Period of record: 

D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D RainfuWprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 

D Other studies 

Hydrogeomorphic Floodplain Units 

1 
Active Floodplain Low Terrace . 

,JL ~. J. 
lOW'F::I":han~ pSlelannel OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site, 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section, 
5. Identify the OHWM and record the indicators, Record the OHWM position via: 

~ Mapping on aerial photograph JEl GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
In""o' (in) MfUJmaOOI"$ (mrn) Wentworth G-~~ CIIilS5 

-,,-~--~ ,",,~~-~-"~-~--~- ;-~~~'--. -.. 
10,08 - - - 256 -- Boulder - - - - . 

~4 
Cobbl. ~ 2,56 - - - - - - - - - -
Pebbl. G 

0,157 - - - 4 - - - - - - -
Granl.Jlf! 

0,079 2,Q(l 

- 1.JO - - Verycoars9 !Sand 
0.039 - - ......, - .. -- -

Coarse sand 
o.o:w - - - 0.50 - -, _. - - - .. 'U 

Medium sand & 112 0,00(16 - - - 0.25 -- - - - - -
1/4 0,005 - - - .0.125 

Fine $f,l.nd - - - - - - -
118 -- Q,0Q2S 0,0625 

Veryfi~ sand 

Coat .. sll( 
1/16 0,0012 - - - o,Q~1 - - - - - - -

MedluMaiit 
m 1/32 0,00061 - - - 0.0150- - - - - - -

Fine,silt-
1/64 0,00031 - - - 0,0078- - - - - - -

V~fY fine. silt 
1112B - OJlOO15 0,0039 

" Clay ~ 
:;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0"", I 2 3 4 :; 6 7 8 

111111111111111 T 11111111111111111111111111111 T 11111 

0" 1 2 :I 



rOJec . ross sec on . a e: 0.-.1 Ime: . PM . . p . t ID ~Zl D t M 4 '2,01'2. T 1'2' 5\ C ti ID 
Cross section drawing: 

LD vo:1-ed. OY\. a. bend. I- s' 
-:r 2:1 /"-. 

t\e-ti \I.e. FL.oOGfplOlin 51_r'e 

T~LI:(" The. LFe. ;'£. ..... \·"2 II I O'-l)e'l"' ~Cl.'/'\ I\rF' 
~/;IJ M ::: A G 1" Ive PLooHO/lAin '" 5/ w/i:I-e. 

OHWM ~$c...#3 

GPS point: 'See IDC"cd";Dy\ {WI £fI.m1-

Indicators: 
~ Change in average sediment texture IKI Break in bank slope 

Change in vegetation species o Other: 
~ Change in vegetation cover o Other: 

Comments: 

T ro.c.e \je,,~e+O:hon 
, 

c.'no.Y\f\e.\' \'t'\ 

M ;'(\; f'{'\ Cl. \ O\-\ WM pleo;;,e.nce 

Floodplain unit: IZl Low-Flow Channel o Active Floodplain o LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: pelo6\e I CO\J,.\5e 0-1'\5U.\"" 
Total veg cover: ~ 1. % Tree: __ % Shrub: __ % Herb: 2.1.. % 
Community successional stage: 

DNA 
~ Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
IZI Drift and/or debris 
181 Presence of bed and bank 
IXl Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
181 Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Proj ect ID: L\ '2 \ Cross section ID: S '8 Date: I"\(l.' Ll,Zo\-z..Time: \2~Sl 
Floodplain unit: D Low-Flow Channel ~ Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: ~\o'o\e.l c..oUS"se,. 0..\"'1'3"",\0:1 
Total veg cover: 2: :1- % ree: __ % Shrub: __ % Herb: ~ 1. % 
Community successional stage: 

DNA 
IKl Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift and/or debris 
IX'] Presence of bed and bank 
~ Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

o Soil development 
~ Surfuce relief 
D Other: D Other: --------

D Other: _______ _ 

~ 5 I Wlo..e.. 'v.'",t'lr\ ,?o:'rc_he.'S o~- s\ \1- d.epOS\t\ol'\ ~ 1Ay>\o..f\d. 

, . .Ao.. '1\-1- 'O~.A.:.\ e'S • 

Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPSpoint: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=--___ -;-:-_:::-
Total veg cover: __ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A I h'f\ Coo. I Date: 1V\"'i Y I '2.01'z. Time: Z ~ I q plVl 
Project Number: ,*2\ Town: 4 \+On. State: U:h:>.."'-
Stream: SCI 

-:re·~t 'Boice, !)el'\l'\\~ l.0e'l\C\er: 
Photo begiu fiJe#:e9 D Photo end file#: oq 'Z.. 

Investi2ator(s): CoI\\i\ C/)"\\"\Q+~Y'I 
.. Location DetailS: e,,,v.+h. po,\f,'oVl. o.f 

y J&1 / N 0 Do normal circumstances exist on the site? pro;eb+ as·ea.. 

y 0 / N ~ Is the site significantly disturbed? Projection: U,........ Datum: Wi'<]) t3 
Coordinates: 3i-DOiD\ '" E. 1-\ \3823 S' ...... N 

Potential anthropogenic influences on the channel system: 

NDr16 

Brief site description: 
So..~ebru.s,h ) Ll.l' \ (). N9. ne!\)Qc\ow:, 'P'V\'IDV\. - :NV\\pe,) "~eta.+'OY\ (!>V\. +h.e:. 

n\~'" t-e..to..ce. 0,0.. '''' a.~ e. IncI'Sed - (0'. 

Checldist of resources (if available): 
IX) Aerial photography 0 Stream gage data 

Dates: -;:)I.l.ne, ;;2:;2 .;lol \ Gage number: 
[ZJ Topographic maps I Period of record: 
0 Geologic maps o History of recent effective discharges 
0 Vegetation maps o Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
0 Rainfall/precipitation maps o Gage heights for 2-,5-, 10-, and 25-year events and the 
0 Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
0 Other studies 

Hydrogeomorphic Floodplain Units 

Active Low letmc". 

• -'c..L 
~~ ~ 

"" :L pSleLannel 
_T 

Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics ofthe 

floodplain unit. 
c) Identity any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph JZI GPS 
0 Digitized on computer D Other: 



Wentworth Size Classes 
lo<h .. (in) MtiUmetsrS: (rnm) Wentworth $iz:e cl~ss 

-.,,--~ ,",---<- -~~- ,~-"~o"'~~~_ 

10,Oa - - - 200 - - Boutder - - - - · 
- . C<>bbl. I 2.86 - - - 64 - - - - -

Pebbl. 
0,157 - - - 4 - . - - - - -G.ra.m..lle-
0,079 2,00 

- 1000 - . 
Very coar$B SBl1d 

· 0.03(1 - . --. -, --
Coarse sand 

O,<);lO ", - . 0,50 - ., - - - - · ~ 

- - Medium sand ~ 112 0.0000 - - - Q,25 - - - - · 
114 0,005 - - - 0.125 - - Fln ... n~ - - - - -
116 - 0,llQ25 0.0625 

Ver(fineMr'ld 

Coarse sUt 
111~ Q,0012 - - - 0,0$1 - . - - - - · 

MsdiumsiJt 
~ 1182 0,00061 - - - 0,0156- - - - - - -

FinesJlt 
1/64 0,00031 - - - 0.0078 - • - - - - · 

Very fine silt 
11128 - 0,0001 0,0039 

Clay " i 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0= I 2 3 4 S 5 7 8 

Iii I II 1111 II Iii I II II II II II II II 1111 II II II II 1111 II II 1111 I 

Om I 2 3 



Project ID: Lj Z \ Cross section ID: SCI 4 20\ z.Time: '2.:. l q I'V\ 

Cross section drawing: 
J~ '1'1 

4 1 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: IZl Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: S Ie I j-
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
~ Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 

.J;8l Benches 

Comments: 

o Break in bank slope o Other: _______ _ 
o Other: _______ _ 

o Active Floodplain D Low Terrace 

Shrub: __ % Herb: ~% 

o Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

o Soil development 
o Surface relief o Other: _______ _ 
o Other: ______ _ o Other: ______ _ 



Proj ect ID: Lt 21 Cross section ID: 59 Date: M""i l.\ ZOlzTime: 2: Iq PW) 
Floodplain unit: D Low-Flow Channel 181 Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: --c~.~S.il\--'-\±-'---:-:-----:::-
Total veg cover: !l'IL % Tree: % Shrub: % Herb: ~% 
Community successional stage: o NA 0 Mid (herbaceous, shrubs, saplings) 

® Early (herbaceous & seedlings) D Late (herbaceous, shrubs, mature trees) 

Indicators: o Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
JZI Benches 

Comments: 

IXI Soil development 
IX! Surface relief 
D Other: _______ _ 
D Other: D Other: --------

,--J 12 I w ide.. I Nt> D Ht..) M 1'nd.b+Of-S" b\..l + -!"here- ,'s e\}M.ence of 
e.p~e\'V\.e,\"o..\ ·How. \Je~e-I-ct·hon "V\ di'O.\'V\o..'le..: :Oee:.-I'erfl. I.OhelXt~f""'''~ 1-01D 

Poo..&p. ~ ~f"lo:;, 11),,{0 

\l~e+",JeJ. up\{X'!\(iti'l'Q.\M3e'QIJ.'1o.\e. ";:sQy\CLLS, Sip. lb1>"f", 

Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -=-----::-:---c=_ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alton Co",-I Date: Ma.,( L/ J 2012 Time: '2. : '-/ 5' P YYl 
Project Number: 4z1 Town: A +0\'\ State: U-to.\-. 
Stream: 51.0 Photo begiu file#: 09 (p Photo eud file#: 0 CJ S 
Iuvestigator(s): :Se,-\,~ BoIce 1)e,V\ Y'\' :;., \1)eV\'!er- C"llJ'yt c..,,,,',,qte>1'\ 
y ~ IN 0 Do normal circumstances exist on the site? 

Locatiou Details: SOLl+h. f'D..-t1'o,/\ 0-\ 
opi1> iec,t (lI-eo... 

yO IN IZl Is the site significantly disturbed? 
Projection: \J. '\t-A.. 

~ 

Datum: tJPtD 83 
Coordinates: ?, "FO I 'a\ ffi f.:. 4 \ '!:, og '~,.5" 5" '" N 

Potential anthropogenic influences on the channel system: 

None 

Brief site description: 
1';V\.~~:>"'v\'- Su."(per-, ~$6r\J...,k Ie.. Lt f' I "'-vvi Drn. ~ V'\."-e e lY\c,'sed "-' 5' W ,'+""- a. 

v~e.;\"D.+\'OI'\ n9\"'bo..clou.E> \o.'jer. 
Checklist of resources (if available): 
jgJ Aerial photography 0 Stream gage data 

Dates: :N.Y\t", :; ~- ;;2011 
J8l Topographic maps' 

Gage number: 
Period of record: 

o Geologic maps D History of recent effective discharges o Vegetation maps 0 Results df flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating 
o Rainfulllprecipitation maps 0 Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
o Other studies 

Hydrogeomorphic Floodplain Units 

• Active Floodplain 

I':~l.! .. ., L 

lis. 

LOW-F~han~ o~L P81eLannei 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross sectiou. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
o Digitized on computer Other: 



Wentworth Size Classes 
, I.Ln •• , (in) MtlfJmeters (mm) W~fllworth ijo~e cless 

~'~~~~~~ ~,-,~,--~-

j(),08 - - -256 -- Boulder - - - - · 
2,66 - - - 64 - Gobble ~ - - - - · 

Pebble e> 
0,1~7 .' - - 4 - - - - - - -

GramJi& 
0,079 200 

1,00 
Very Marse sand 

0-039 - - - - --.-,---- · 
Coarse sand 

0.0:<0 - - - 0,50 - . ' - - - - - ] Medium sand 
1a 0,0006 - - - 0,25 - - - - - -

Fin .... nd 
1/4 0.005 - - - OJ 25 - - - - - - -
118,· 0,0025 - 0,0625 

Very fine,mnd 

Coarse silt 
111~ 0,0012 - - - OO~l - - - - - - -

Medium silt 
m IIS2 0,00061 - - - 0,0156- - - - - - · 

Fine silt 
1164 Q,00031 - - - 00078 - - - - - - · 

11126 - 0,00015 0,0089 
Vary fine $Ut 

" Cloy ~ 

:ii 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

O.,ll 1 :1, :l 4 ;) 6 7 8 

1111 11111111111111 II 111111111111 II 11111111 1111 II 111111 I 

(lIn 1 2 3 



Project ID: i..J2 \ Cross section ID: S:10 Date:\'I\"" 1.\ 'Zolz.Time: z.: 45" I'Yl 

ATf 
2.5' LFC 

-rh~ Lt)w~~\oi..U c..hCcVlY\e.,1 
c..o'lY\p'\'~e'i::> +he en+",e., 
ct\c..\n.~e., bo+\-oVVl. AG-Hfe. 
r-Ioodphlfl) is con tin eJ 
witHIN LDIN t=-fc,\)J chCVlne I 

OHWM 

Indicators: o Change in average sediment texture o Break in bank slope o Change in vegetation species o Other: ______ _ 
o Change in vegetation cover o Other: ______ _ 

Comments: 

Floodplain unit: ~ Low-Flow Channel o Active Floodplain o LowTerrace 

GPS point: _________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: te'bb\e., COl1rse o.nsUAC\..1 
Total veg cover: ~ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

)8:jNA o Early (herbaceous & seedlings) 
o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, ma1ure trees) 

Indicators: o Mudcracks o Soil development 
o Ripples o Surface relief o Drift and/or debris o Other: _______ _ 
o Presence of bed and bank o Other: _______ _ 
o Benches o Other: _______ _ 

Comments: 

!V" rn.!\'co.toCe, p.-e5en-r-, £.Phememl d\o..\Y\o..~e, 
Ie'lro..Ce. f,eseY'\1- i"l. '!Y\\d..- &.m~,(\Q.~e. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------

D Active floodplain D Low Terrace 

Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ____________ __ 
D Other: ____________ __ 
D Other: ____________ __ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 

Project: Alton c.oo.. \ Date: M,,,,y II, :aO I Z 
Project Number: 42\ Town: A.ltl)'I\ 

Time: 3! 1.13 P W\ 
State: Utt..~ 

Stream: S 11, \<..<1.1\0..'0 C~ K. Photo begin file#: 0,\'1 
Investigator(s): :fe,,{:.f Seic.e 'Dey\V"I1'::;' We,1\4tr, C,lh'l/I c..o"\'V\Q1b\l\ 

Photo end file#: 102-

- Location Derails: Cenhl>,\ podl'onot l'-.c.!fI~ y 1211 N D Do normal circumstances exist on the site? 
Pf'o\e. ck at"e,,,, . C\"ee.\i. 

y DIN 181 Is the site significantly disturbed? Projection: u.,.",,- " Datum: ~ADS 
Coordinates: 3t,'lSot.!",E LlILlIS"''! ..,.IV 

Potential anthropogenic influences on the channel system: 

Ntl'fle 

Brief site description: 

cov<elreJ Ko.1f\O.b c.te.e. Il, . ~·leecll' \o,\'V\ wl'thil'\ \.,\ p\o.v..d . ""'3~ -rer("'o..c.e~, l.v,'th, 
~. 

'P i V\ 'loV\' ;:)I.ll'\\'f."t!!,. o..V\d. s,"'o.ela'l"1A.5h. 
Checklist ofresources (if available): '" 
IZI Aerial photography D Stream gage data 

Dates: .:Jv..ne:, 2:;2-, 2D \ ~ Gage number: 

~ Topographic maps Period of record: 
Geologic maps D History of recent effective discharges 

D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation( s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 

D Other studies 

Hydrogeomorphic Floodplain Units 

1 
Active Floodplain " Lo:errace 

• . .1 
palel~annel Low.Flhannels OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
D Digitized on computer Other: 

?eY".e,n/a I sftt:.ctrn chal1l1e! I 
ACInI/, b CreeK 



Wentworth Size Classes 
Inch •• (in) MflUmetars (mm) WuntV'o'Orth size class 

~~~~~" .. ~~,-, 
Boulder 

10.08 - - - 25i! - - - - - - . 
2.5i! - .- - 64 - -

COObl. I - -- - - -
Pebble " 0.157 - - - 4 - - - - - .- -
Gr:anule-

O.07S 2.00 

1.00 
Van; ooarse sand 

0.039 - - - - - - - - -
Coarse sand 

0.020 .- - - O.SO - - - - - - - l Medjumsand 
112 0.0098 - - - 0.2.§ - - - - - - -

Floe sand 
114 0.005 - - - 0.125 - - - - - - -
116 - 0.0074'5 - --- 0.062& 

Very fIne sand 

Coarse silt 
1116 0.0012 - - - 0.OS1 - - - - - - -

Mediuml!;jlt 
.~ 1/32 0.00061 - - - 0.Q1$I)- - - - - - - '" Fine silt 

1164 0.OOQ31 - - - 0.007&- - - - - - -
Very flnp. eilt 

11126 - 0.00015 0.0039 
Clay 11 

;;: 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0",,, I 2 3 4 5 6 7 8 

II II 1111 1111 1111 II II II II 11111111 II 11111111 II 1111I1 II III 

(Jin I 2 "3 



rOJec . ross sec IOn . a e: a.,1 0\ Ime: . 
"'\'II . . . P . tID LiZ' f ID '011 DtM ~22T C 

Cross section drawing: 
7G, I ~r..:L.-_t' _~_ 

5.' -;) 
~-1 ~j,...--'_J:.J.. 

~~ / LDW "")eV'I"Qc.e 
;:: 4' Ac.~\;e, 

W~FI/)w Ch.o.rm.e\ Flood..o)o'\\\ Ko.lf\o.b Cree\( F1cdp)o.,'n. 
of/w I'M::: Low - PJovJ channel :::; 1.;' /.\Jibe 

OHWM PSc.. tit / 
GPS point: See \ 1:>(.0..+;0,/,\ tI VI fftll/\.+ 
Indicators: 

® Change in average sediment texture D Break in bank slope 
lXl Change in vegetation species D Other: 
~ Change in vegetation cover D Other: 

Comments: 

6 \-\I..0YY\ )5. p-resen--r. Ft'vle IY\o:tex ,'a. I \'Yl. the bed wl+l.-t \00.1'\\(.5 

cl..e~5e\~ vlP-5do:ted Wlt"'- TLtncl.lS SF" !ld-,'"t:... Flood pit.tin ~.$ 'Ieje:fc.cfJ 

oHwlYl }s IN ;m/A) "Low FiOw tlfl'\iIINf:L1
', 

Floodplain unit: JZl Low-Flow Channel D Active Floodplain o Low Terrace 

GPS point: _________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: ~elo\o\e) \o\..lV\di"",\ 
Total veg cover: -Ii--- % ree: __ % Shrutl: 
Community successional stage: 

% Herb: __ % 

gJ NA 
o Early (herbaceous & seedlings) 

Indicators: o Mudcracks 
o Ripples 
IZI Dtift andlor debris 
IZI Presence of bed and bank 
o Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

D Soil development 
I8J Surface relief o Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Project ID: 1..\,'2..\ Cross section ID: S:1.1- Date: N\o. 
Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: p" \ -r-
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

DNA 
JBI Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
JRI Ripples 
jgJ Drift and!or debris 
D Presence of bed and bank 
[:gI Benches 

Comments: 

IZl Active Floodplain D Low Terrace 

Shrub: % Herb::J-f:L.% 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

1:81 Soil development 
~ Surface relief 
D Other: _______ _ 
D Other: ____________ __ 
D Other: _______ _ 

E\J,'dence O'~ recent ~\OOCL'r\3J ve.lje;-<:).·h'oY\ b loe:f\-\"-- eve, to.c..,\V\,3 

dO~'/'I.'£)r\eC-YVl \JetDe-ro.-n'o'r\" \6 J,bM\no..feA l.cj ~t'l'\C'lt6 Sp_ 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: 5r:>( \ 
Total veg cover: 9....Ia..- % Tree: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcmcks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

D Active Floodplain IKI, Low Terrace 

Shrub: ~,.1 % Herb: R% 

~ Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

gJ Soil development 
~ Surface relief 
D Other: ____________ __ 
D Other: ____________ __ 
D Other: ____________ __ 

Comments: 

~ref''I'''o..C,E'" /:$ d.o m,'vto,·reJ,./oj Iilp!,;W\(;:O veae+o.+i'&VI l.>,)'rxI'CY\ ,'e. o.d.j (I.,Un:\' 

{-o Ac.:h've" Floe,jF'\"',lV\ ~m,'Y\f,d·ed. ~,~ lwe.+\o.l"& ve~e+o:h;'V\, 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 

Project: A I +01'\ Coo.. \ Date: Mo.y 4, 2012 Time: 4 : 2 to p YY1 
1.\2\ Town: Alfon State: Lltah Project Number: 

Stream: S \ 2, I<.o.\'\o.b Cre~ II.. Photo begin file#: IQ3, Photo end file#: IbiD 
Investie:ator(s)::\e.c.P Boice DeVlv\!'!', l;~t,1"I Mr' Co IttI'\. Co\! \ \"ICi -TOI'\ 

y ~ IN D Do nonnal circumstances exist on the site? 
Location Details: Centn:J.\ p'1"+\OI'\. o~ 
l~o..l\o.lo Cft,eK, ~I"oie.c"+ as·tea. 

Y JRII N D Is the site significantly disturbed? Projection: UTM.. Datum: NI\D~3 
Coordinates: ~ I~" "';":J.-'I:1' ME, "IP10T~Z. ... N 

Potential anthropogenic influences on the channel system: 

\/0. \\e~ t \OO&.f \ c.. \ \'\ Wc>~\l.d. 0\-\-h heo.,,~ VV\a.('-,\"\Y\e...r~ v..ps+.-ea.lYI, 

Brief site description: 
c'nQI"lf\.e\ o{) I(D-V"\a.b 0ee,V.~ WITn h. 1'2Jh. '+ern~ c,E'" S 'PereV\1'\ \'0. \ st,ec...W\.. 

'\J e~-\-<:"-Vecl .... ),-rh. 'PIn 'ft:>1f1. - '"Jv..V\(pe.'r, So.~eb'fU.S~ I ~ l..I.i~\Cl.V\& he'\b. \Je'2le.-h", -n'OIf\, 

Checklist of resources (if available): 
lEI Aerial photography D Stream gage data 

Dates: ::fu.'f\e. 2.2,.;20 \\ Gage number: 
181 Topographic maps Period of record: 
o Geologic maps D History of recent effective discharges 
o Vegetation maps D Results of flood frequency analysis 
o Soils maps D Most recent shift-adjusted rating 
o RainfaWprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the o Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

Active i Low 

.. .L 
L~ .1 

t... 

T/ T , Channels OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1, Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Detennine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation charactetistics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for oilier points in different hydrogeom01phic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IZl Mapping on aerial photograph IZl GPS 
D Digitized on computer 0 Other: 

p.e.r€l\lcd 5'1"re&lfVI CAlf Me I 

Ka /\It b Cree I<.. 



Wentworth Size Classes 
11Jdl •• (in) M[I!jmeters (mm) ~11~rth s1+e class 

~. .-~.-~-- ~~-,,~ ~~~--.-~-

10.0~ - - - ~5a - -
Boulder - - - - · 

2~5S - - - 64 - ~ 

Cobbl. 1 - - - - · 
Pebble (!) 

0.157 - - - 4 - - - -- - - -
CrImula 

D~D79 2~OO 

1,00 - - Very coarse sand 
O,O~Q - - - - - - - -

Coarse sand 
0,020 - - - O~5D - - - - -- - - n 

MedIum santi $ 1/Z 0,0096 - - - Q~~$ -- - - -. - -
Fine &and 

1/4 0~OO5 - - - O~12S - - - - - - -
118- O~0025 0.0625 

Very fine .sand 

Coarse aiJt 
1116 0.OQ12 - - - O.osI - - - - - - -

0,Q15&- -
~t;$iumsjlt 

III 1132 0.00061 - - - - - - - -
Fine.silt 

11M Q.00031 - - - 0.0078 - - - - - - · 
Very-fine silt 

11128 - 0.0001 0.0039 .., 
Clay :il 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 
o <In I 2 3 4 S I) 7 8 

\1 1111 I'll 1'1'1'\'1'1'1 1 III' 111'\'11 111'1' 1'1'11 \'1' 1'1 

Om I 2 3 



Project ID: 42.\ Cross section ID: SI'2. Date: Mo." '1 201'2.. Time: Lj : 2 ~ l) 1'\1'\ 

Cross section drawing: '(.J;f..Lt._ 

01~f 25' ._---- r 
3~' ~ 
~ -L;;:'. Low 

t- AGnve Floc:d.plo.\',<\ 
Tennce 

5' ~w- Flow c..hQV\V\el (c>HLUrYI) 
() Pr V,HIII - low - +.:: I~w C~e! nn~ I '" S '" "V I O.f!!. ~ 

OHWM ?,Sc.#1 

GPS point: S'..e I bCo:·h'o'(\ IYf\ '£ro'{\t" 

Indicators: 
D Change in average sediment texture [gJ Break in bank slope 
~ Change in vegetation species D Other: 
~ Change in vegetation cover D Other: 

Comments: 

Olt'v-/ M is CDY"\. ~\'\'\C~,cl +0 
/1 II 

+he loLl) - Flow c..~o.'(w\e \ ) ?e,e,\,\'f\{o. \ 

S1l-eo..'fY\ C .. hCl.-VW\e) \ , AL+ive... f-lood:p14;n "$ V~eA-Ci,+eJ. 

Floodplain unit: IZl Low-Flow Channel 

GPSpomt: ____________________ __ 

Characteristics of the floodplain unit: 
Average sediment texture: 'Wv.,\:'\e., 
Total veg cover: Z. 1. % Tree: ' 
Community successional stage: 

IRf NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
1Zl Drift and/or debris 
1Zl Presence 0 f bed and banle 
D Benches 

Comments: 

D Active Floodplain D Low Terrace 

Herb: ____ % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
@ Surface relief 
D Other: ____________ _ 
D Other: D Other: -------------

, 



Project ID: '+'2..\ Cross section ID: S \:;:(. Date: Mo.,! 4, 2c>IZ Time: 4-: zit> p'/'ll 

Floodplain unit: D Low-Flow Channel IZI Active Floodplain 0 Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: --¥.\::,\,\e, I rOI.l.I\J.eJ 
Total veg cover: ~ % Tree: __ % Shrub: ~% Herb: Z. % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
o Mudcracks o Ripples 
~ Drift and! or debris o Presence of bed and bank 
o Benches 

Comments: 

C81 Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
.IZI Surfuce relief 
D Oilier: ___________ __ 
D Oilier: _______ _ 
D Other: _______ _ 

G.'i"O.d.\J..0"\ E,,\ope. -h" "'\~h +e:n'o.c,e) f\c bQ.'(\\( pr-e'beV\1-

lDu..+ on\~ -\~he., Ioe<t 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: S( \,. 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

DNA o Early (herbaceous & seedlings) 

Indicators: 
IZI Mudcracks o Ripples o Drift and!or debris 
o Presence of bed and bank o Benches 

Comments: 

D Active Floodplain 181 Low Terrace 

~, Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surfuce relief 
D Oilier: _______ _ 
D Other: D Other: --------

Te:f'f'Ct("""e, \''1;" V~E,~i'O.~-t:,(t \»~d'h So-lIx e1.I'(jIJA. Ie. s.,\~ebn.L&~ 
c..\OSe..(" -h, +'he s.\ope. -rhe,I-€:' 1'0 0-. ie\\c.t S\\-le. C~y\'rIe" \ 

((fA" the, ~\Clpe ey\ ·fne., \15k f'. 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AI tOrt 
Project Number: 

Con! 
4 'Z..l 
\L.o.li\ 0. \:, Cr-ee \l.. 

Date: Mo.,! L/ I 20\ 2. Time: s: 15 Pm. 
Town: A ItoY\ State: U.tClh 
Photo begin file#: I \ I(> Photo end file#: 1\ 'is Stream: S \ '6, 

Investi ator s : 'ct- Venn i ef: Co \, c...CV\'f\ " 

y ~ / N D Do nonnal circumstances exist on the site? Location Details: No .... l+tetn j>tJrh'on o·p 
G\l\Cl.b a . Ie> 'ee, -I- reo.. 

y D / NEils the site significantly disturbed? Projection: Ll. TN\ Datum: /J AD '83 
Coordinates: '3 TD0'i54 YYl FE. '-/ I 22 bam tJ 

Potential anthropogenic influences on the channel system: 

None. 

Brief site description: 
\<,0.\'\0..'0 Cr-ee K +-\oo&p\C.:IV'\ wd-'Y\IV'\. \..\\-,\0..\'\& V\\''2)h +ei'fo-C_El~S cevel'"ed. LUI'-\-\... 

Checklist of resources (if available): 
~ Aerial photography 

Dates: ::rtine:;:2:;2. .QD\ \ 
~ Topographic maps' 
D Geologic maps 
D Vegetation maps 
D Soils maps 
D Rainfall/precipitation maps 
D Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

'" 25 I a'oo\Je.. \ew-ten-o.c,e ~ Zq' ~bQ\le. a.c,-\-\\Je ~\~JAo;1<\. 

D Stream gage data 
Gage number: 
Period of record: 
D History of recent effective discharges 
D Results of flood frequency analysis 
D Most recent shift-adjusted rating o Gage heights for 2-, 5-, 10-, and 25-year events and the 

most recent event exceeding a 5-year event 

Hydrogeomorphlc Floodplain Units 

Active Floodplain 

Low-Flow Channals OHWM Paleo Channal 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site, 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteIistic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position, 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4, Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5, IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IZI Mapping on aerial photograph [ZJ GPS 
D Digitized on com uter D Other: 

Te r-€n i cd st-fea IV1 CAt/ill! e I I 
/(Q fI ~ b Cr-ee k 



Wentworth Size Classes 
, Inchltls (in) MH\'Imet!lrs {mm} ~nl.voJorth ~Iz:~ cia$$-

,---"--.~-" """ ...• -,-_. -, --, ,-, -"~,.,.~,',,. 
Boulder 

10.08 - - - 2SS -- - - - - . 
Cobbl. " 2,56 - - . 64 - , - - - - , g 
Pebble 

0,1~7 - - - 4 - - - - - - , 

Granule 
Q,079 2,00 

0,()3!J - - - 1,00 -' 
Very t;m'lrse sand - - - - -
Coarse. sand 

0,020 - ,- - 0,50 - - - - - .. - u 

Medium sand ~ 1/2 0,0096 - - - O,2~ - - - - - - -
Flne$lmd 

1/4 0,005 - - , 0,125 -- - - - - -
1/6 - 0,0025 - 0,Q625 

Very fine sand --
Coa,rsa ~jt 

1116 0,0012 - - - 0,031 - - - - - - -
MediumsiJt 

i!< 1/32 0,00061 - - - 0,015"- - - - - - -
Fine silt 

(J) 

1/64 0,00031 - - - 0,0078 - , - - - - -
Vary-fjne-silt 

11128 - 0,00015 0,0Q:l9 

Cloy 
-0 

:i 

111111111111111111111111111111111111111111111111111111111111plllllllllllllllllllllill 

O"11 [ 2 3 4 :; 6 1 8 

111111111111111111111111111111111111111111111111111111I 

Oln I 2 3 



Project ID: 42. Cross section ID: S \ 3 Date: N\o.." 5 '201'2.. Time: 5: 15 rl1 

Cross section drawing: 

OHWM 

GPS point: 

Indicators: 
IZI Change in average sediment texture 
,IZ! Change in vegetation species 
IZI Change in vegetation cover 

Comments: 

-_.-..... -
---~ 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

ND veee-h).,-h'o\,\ berteo..t~ +'ne, o\-\i.,0M. 

ree:.-t''f··; c;ted. fr.) "fhe.. Low - F\o~ Gho..V\V\U:'"~. 

is Ve.:Je~+'e&. 

""\\1\"". ~\-\v:-:. yv'\ I::' 

Ac...+lv c... Pfo <>dpktl l1 

Floodplain unit: IXI Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: J 
Average sediment texture: :pe )0'0\12. , reu,,'I\&.w 
Total veg cover: t?5 % Tree: % Shrub: % Herb: % 
Community succ~l stage: 

[gJ NA D Mid (herbaceous, shrubs, saplings) 
D Early (herbaceous & seedlings) D Late (herbaceous, shrubs, mature trees) 

Indicators: 
D Mudcracks 
D Ripples 
IZl Drift and/or deblis 
IZI Presence of bed and bank 
D Benches 

Comments: 

D Soil development 
,~ Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Project ID: li·2 \ Cross section ID: S I 3 Date: 1'-'\0..'/ !~ 'U>I2.. Time: .5 ~ IS_pm 
Floodplain unit: o Low-Flow Channel IZl Active Floodplain 0 Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: t;e,kb\e, Sm()/,tJ, l<. IbUYIdeJ 
Total veg cover: --f!i- % Tree: _l_% Shrub: __ % Herb: % 
Community successional stage: 
~NA o Early (herbaceous & seedlings) 

Indicators: 
~ Mudcracks 
D Ripples 
c;<;! Drift and/or debris 
J2i:J Presence of bed and bank 
21 Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

o Soil development 
%'J Surface relief o Ofuer: ____________ __ o Ofuer: ____________ __ 
o Ofuer: _______ _ 

Si It ciePOb'+5 ~"1:l\'YI. ,eCert-\-· fleo&p\o.\'V\ o.c..1i\fI'~. Be&. \'5 

?re~e..'f\t'} +he loo..V\K ho.S 0.. ~f'O-(L.lQ.\ slope. 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: yC-lob\e.. 
Total veg cover: ~ % ree: __ % 
Community successional stage: 

DNA o Early (herbaceous & seedlings) 

Indicators: 
o Mudcracks o Ripples 
D Drift and/or debris 
o Presence of bed and bank 
o Benches 

Comments: 

o Active Floodplain IZI Low Terrace 

Shrub:~% Herb:.L% 

i:8I Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
D Surface relief 
D Other: _______ _ 
D Ofuer: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\-roY\ Goo-I Date: f'A,o.'l 5) 20\,2 Time: 10: Iq QIY) 
Project Number: 1./2\ Town: 1\ \ +-On State: LI. -1-().~ 
Stream: S I L\ 

Co\\iV\ 
Photo begin file#: \'6 'Z. Photo end file#: \'3. q 

Investigator(s): :re~t "BDice CAlli 'Nl.toY\ 

Y IZJ IN D Do normal circumstances exist on the site? 
Location Details: C-en-tr-o..l port/on" t 

pfo\ed area.. 
y DIN IZl Is the site significantly disturbed? 

Projection: u."f!V-.. Datum: NAl>~3 
Coordinates: '3<0952.1 tY'\ E 4 \ ~q '32.D IV\ N 

Potential anthropogenic influences on the channel system: 

None 

Brief site description: 
\ IlY\.dSCApe with. vef'~ Mini MO.) h.erlOo.c.l'''u..~ 'P;'f\~O'f\ ~ 'Ju.,'I\\'per' etOiv\IMtecJ. 

\J. V\.o.ere,+br,:,\, -rhe.re t 5 0..1'\. B-IO/o &'r"'I'l\o..5<:- slope.. 
Checldist of resources (if available): 
1Rl Aerial photography D Stream gage data 

Dates: ::fu.ne .;;2.:;l, aDI\ Gage number: 
!Xl Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D RainfuWprecipitation maps D Gage heights for 2-,5-,10-, and 25-year events and the 
D Existing delineation(s) tor site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

1 
Active Floodelain Low Terrace 

... ..L. 
L~ J. 

LOW'F!hsn/ palelannel OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

IKI Mapping on aerial photograph IZl GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
. lndms. (in) MfHimet€./"$ (mm) Wantvvorth sb::e cl1'I5S. 

~~<. ~- """ ~~~-""-"--- ---<'-"'-~ 

10.00 - - - 256 - ~ 

Boulder - - - - · 
G4 

C:"~bl. J 2.56 ~ - - - . ~ - - - · 
Pebble D.m - - - 4 - - - - .- - " 
Granule 

0.079 2 . .00 

1.00 - -
Vlity coarse sand 

0.039 - - - - - - - -
Coar$e sand 

0.020 - - - 0.60 -- - - - - - n 
MS(jitlm sand ~ 112 0.0000 - - - 0.25 -- - - - - · 

114 0.005 - - - 0.125 
Fine$and -- - - - - -

118- 0.0026 • 0.0626 
Veryf!ne sand 

Coar$ silt 
1116 0.0012 - - - 0.Q31 - - - - - - -

MsdiumsiJt 
1132 0.00061 - - - U.G1SG- - - - - - - S 

Fine silt 
()) 

1/64 Q.00031 - - - 0.0078 - - - - - - -
Very ffne ~ift 

11128 - 0.00015 0.0039 
Clay " :ii 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 

O. I 2 3 4 5 6 1 8 

111111111111111111111111111111111111111111111111111111I 

01" I 2 3 



LiZ) Pro·ect ID: I Cross section ID: 5 :1. Ll Date: Mo.. 5"2DI2.Time: 16: IC! a 
Cross section drawing: 

L Dl;:'- r- tow Gho.\'lni:-I 
Cover-s the entJ're 

A<-f-ivc. /-I",,,,J p ~in 
Lou.l- Flow Cho,Y\.Y\e 1 

A c.. tive Flood p \a,,'t1 

V- 'Qho.ped dfl:U'no..E\e 

OHWM 

GPS point: see Ib0CJ--hOi\ 6V1..\tovd-

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: ® Low-Flow Channel 

GPS point: __________ _ 

D Break in banl, slope 
D Other: _______ _ 
D Other: ______ _ 

D Active Floodplain D Low Terrace 

Characteristics ofthe floodplain unit: 
Average sediment texture: ~e..IoIo\e) plo..+,/ ~ o.V\3\Alo,:r 
Total veg cover: ~ % ree: __ % Shrub: % Herb: % 
Community successional stage: 

129, NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
181 Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surface relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: ______ _ 

EpheJMerO-\ d.r-'O.l'V\ClSe swoJe 01'\. Cl.Y\. e,,i'-bSl'DYlO..\ 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

CPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: --------,-:--c-c-

Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

CPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D LowTerrace 

Average sediment texture: - ____ -------:-c--,-
Total veg cover: __ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A Iton Coo.. \ Date: Mo.,! 5, 2012 Time: 10: 41 Q '" 

Project Number: Y2\ Town: A 1+-01'1. State: U+a~ 
Stream: SIS Photo begin file#: ILIO Photo end. file#: 1'-12-
Investigator(s): :re~f Bo\'ce c.,)\\\", Co\) lY'\.qi~n. -Location Details: Cevttro.\ POf"tiOl'C of' y ~ / N D Do nonnal circumstances exist on the site? ? 1<::>; e.. c..+ (If'eO,., 

y D / N JZI Is the site significantly disturbed? Projection: IJ.. TM.. Datum: rJAP'1l3 
Coordinates: '3loq '2.'eCl \"t'I E. !.H~cnt92.\"1'1 N 

Potential anthropogenic influences on the channel system: 

None 

Brief site description: 

c..'rto.'{\Y\e \ \'V\ Q 'H~~o\'\. J"u.n,'per ~ Gc.""ble.. 00.."'- d.OI'V'II'V\o...-re& h.,e,h +eno..ce-
la..V\cl~o.pe., LDt~ of' bouJdersj cobbles fmm Ioedr-oc\<. iV\ Cha.v\V\e.( 

Checklist of resources (if available): 
I:8J Aerial photography D Stream gage data 

Dates: ::f1ol.1'\e., :;2:)., :2,01\ Gage number: 
~ Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D RainfalIlprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

I' 
ActivE> Floodplain 

J:-~.! 
...... ..t. 

.. 

" [ 
Low'Flhannels OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation charactelistics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
D Digitized on computer Other: 



Wentworth Size Classes 
Iflches (in) MllUmot.,. (mill) \/'Ja-olworth size dS$$ 

,.~ -- -.- -',---~ 

10,Qa - - - 256 - - Boulder - - - - -
Col>~I. " 2,66 - - - 64 -- - - - - - ~ 
Pebble <!) 

0,157 - - - 4 - - - ." - - -
Gmnu!e 

Q,Q79 2,00 

1,00 - -
Very coarse sand 

0,039 - - - - - -- ~ -
Coarse send 

0,020 - - - 0,50 - - - - - - -
~ Madiumt-and 

1/2 O,()(){)e - - - 0.25 - - - - - - -
Ffno Yil.'l.nd 

1/4 0,005 - - - 0.125 - - - - - - -
1/6- OJlO25 - I--- 0,0625-

Very fine: :#l.nd 
r---'" 

Coarse .silt 
liN Q,0012 - - - oml - - - - - - -

Met;fiumsllt ~ 

11.l2 0,00061 - - - 0,Q156;- - - - - - - (j) 
Fine silt 

1/64 0,00031 - - - 0,007& - - - - - - -
Very fine ij.ilt 

11128 - 0,0001 0,00S9 

Clay 15 .. 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0,,", I 2 3 4 :; (I 7 8 
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Oin I 2 3 



Project ID: Lj '2) Cross section ID: 
Cross section drawing: 

3.5' 

OHWM 

GPS point: 

Indicators: 
I2Sl Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

S 15 Date: fVllJ,.\ 5 ZOlffime: /D: t.j 7a.M 

~ Break in bank slope 
lRl Other: !.)n:).,cl.('1'I.5 
[J Other: ______________ _ 

o H W (Y\ 1'V\ ct,'co.. +or:s CAre., no-!- "e,~ d; s"h'YlC,+' C,hC\.Y\'f\£.\ 

MOO Q ote?- pool t-onY) 

Floodplain unit: ~ Low-Flow Channel o Active Floodplain D LowTerrace 

GPSpomt: ____________________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: C..obb\e" I'r\In\V'I\().) r-o\.l,,&,in,3 ~ a.n~lJ.,\o:r J p\o+y 
Total veg cover: ~ % Tree: ____ % Shrub: ____ % Herb: ____ % 
Community succe§slonal stage: 

IRI NA o Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
IZI Drift and/or debris 
IZI Presence of bed and bank 
D Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
~ Surface relief o Other: ____________ __ o Other: ____________ __ 
o Other: ____________ __ 

(,~o..Y\l'\e,\ is doml'no.W b'6 beci.oc.K. LP/o·:-1-1 So.nd.s+on.e..J 
+ho+ i~ rnos .. Hj colktVI'o..l rno.+en'a! +ronspod-eci (YliY1\Yvtc...)~. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: 0 Low-Flow Channel D Active Floodplain o LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _____ --:-_---,-
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA o Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: D Other: --------

D Other: _______ _ 

D Active Floodplain o Low Terrace 

Average sediment texture: ---------:-c----,-
Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: ---------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A Ito'(\. c.e.o..\ Date: MD.,! 0', 2012 Time: 11; 20 o.t't\ 
Project Number: t.J2..1 Town: Alton State: U -I~Q.~ 
Stream: e:. \ lp Photo begin file#: I t.\5 Photo end file#: l!.j 1-
Investijlator(s): -:re,~ So\ce. (',1:>\\;'1\ (,0 \l~ 'l\Q 1 bill. - Location Details: centm.1 por+t'oY\ o.(! 
y L8I / N D Do normal circumstances exist on the site? pro leert ",r'eA, 

y D / N ~ Is the site significantly disturbed? Projection: U. If-\. Datum: tJAD%3 
Coordinates: 3lcCl "T'Clo m E 4/3'!I"(D rn f\J 

Potential anthropogenic influences on the channel system: 

NO(\e 

Brief site description: 
~e"bo..dO\.lo \)e~e:+·o.. t,'o\l\. So.~ebru..'Sn. ~ I"lp\o..'(\& ov\ +\n.e.. n\'8h. teV-f'ctce, 

OJ::>eV\. ~o.'(\A.,'O(..c..pe., 
Checldist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: .J~\'\e. ;2;)., ;;20\ I 
~ Topographic maps 

Gage number: 
Period of record: 

D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift~adjusted rating 
D Rainfull!precipitation maps D Gage heights for 2~, 5~, I O~, and 25~year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic FlOOdplain Units 

Active Low"" 

• .-'<-.L 
d~ J. 

'" 
Low'F~han~ -o~L ps,eLanne, 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units, 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position, 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4, Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5, IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer Other: 



Wentworth Size Classes 
I"<has (in) MillimeM9 (mm) Wentworth e;jz~ c~S$ 

-,.". "_~_~_3~~ __ 
..~-,~ 

Boulder 
10"08 - - - :(56 - - - - - - -
2.56 - - - 64 -- Cobbl. I. 

- - - - - ~ 
Pebble ('J 

0.157 - - - 4 - - - - - - -
Granule 

0.079 2.00 

1,00 - -
VSJY COliIlSe ~nd 

O,03~ - - - --- ~.-- -
Coarse .sand 

0.0',/0 - - - 0"50 - - -- - - - -
~ M~<Uum sand 

112 0.0090 - - - 0.25 - - - - - - -
Pine "$und 

114 0.005 - - - 0.120 - - - - - - -
118 - 0.0025 - - 0.0625 

Very fine' $and 

CoorsesW: 
1116 0,0012 - - - M$1 - - - - - -

0.00061 - 0.0156- -
M<ldlwl,\ slit 

~ 

1132 - - - - - - - iil 
Fine silt 

1164 0.000$1 - - - 0.001S - - - - - - -Vf;try 1Jneo ;silt 
1/128- 0.00015 0.0039 

Cloy ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oem I 2 3 4 :; 6 1 8 

111111111111111111111111111111111111111111111111111111I 

Otl1 1 2 3 



Project ID: Ji 2 \ Cross section ID: S \ to Date: 1'\1.1. 5 '2.012. Time: \ \ '. '20 "" 
Cross section drawing: 

~. 
L.t)vl~ F\otA) c..ho.Y\"f\e \ c.ove~~ 

en-nore, Ac..+,'ve Floo&p\"";I/\. 

/.1- s'vlo..f'e.<t &.r-a)'~e... 

OHWM 

Indicators: 
D Change in average serument texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

D Break in bank slope 
D Other: _______ _ 
D Other: ______ _ 

Nt;) e;Hwm Jnd./C(X1-br~. \le~ ml\r.;l'V1..o..~ bf"e.a..K IV\. slope., \'\0 
a. b--\J,.f,1- c...ho..V\~e-. No e..vl'ctence..- o~· ~eceV\+' +\01..)' 

Floodplain unit: ~ Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average serument texture: 9{'Q.1f\\.l.\e., o.v\~\.l,\o..\"' COIJ..\'~~ 
Total veg cover: ;:.. 1. % Tree: __ % Shrub: __ % Herb: ~ 1.. % 
Community successional stage: 

DNA 
J:8l Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
~ Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
IZI Surfuce relief o Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

\jl?:r~ poor det:,''''\+i'OV\. c>f ,be&, 0..11\'" bQ.Y\. K..) 1I.D o.b'l'V.pt· c.,h.o.V\~e" 

E?~eNv\e,iO.,\ u..:r'\o..v-J.. 'Sl.ho..\e. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=-___ --;:-:_--::-:-
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPSpomt: __________ _ 

Characteristics ofthe floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D SUlface relief 
D Oilier: ____________ __ 
D Oilier: D Other: --------

D Active Floodplain D Low Terrace 

Average sediment texture: -=-------:-cc-__=_ 
Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: D Oilier: ------------

D Oilier: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AltoV\ Coo.. \ Date: Mo.,! 5, 2CHZ, Time: 12: 20 pm 
Project Number: LI2.\ Town: AI+on State: U. "to., h 
Stream: e, \ T Photo begin file#: /53 Photo end file#: {SS' 
Investieator(s): ::re~~ '&e\Ce CO\\\v\, CeJ\I\V\.,,+oV\. 

"" Location Details: Sou.+I-\ ?"I'--h'oV\. of 
Y JKJ / N D Do normal circumstances exist on the site? ?~Il lee.;\:- a..f'ea. 

Y D / N)gj Is the site significantly disturbed? Projection: L\Tfv\ Datum: NI',D'8'3 
Coordinates: 3/0953\ ME 41381.1"l'i.L",'l N 

Potential anthropogenic influences on the channel system: 

Novte .. 

Brief site description: 
?\\'I\~OV\.- "J'u.V\i pe.r- eLM ,'no... tf.d Pe.ep\~ t'ncl'seci I V - e:.""o..pecL d5ni'l\o.ee.- I'V\. 0.. 

\o..'I\cbc.A.pe-. E:.'O't> (ono.,\ ~Q'I\cioc.a.re· 
Checklist of resources (if available): 
IKJ Aerial photography D Stream gage data 

Dates: :JLl.re.;;2;;2 .RDli Gage number: 
~ Topographic maps I Period ofrecord: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D RainfullJprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) fur site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

ActiVE> . Low Terrace 

• -"- -'- L~ J. 
'"' T T 

Low-Flow Channels OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph Q(I GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
ttl-che&' (in) Millimeters (mm) Wentworth $\z6 class f--, .. ~-, ""-'-

10.0,8 - - - Boulder - - 256 - - - - . 
2,OQ - - - 64 - - Cobbl. " - ~ - - - ~ 

Pebble ~ 
0,lli7 - _. - 4 - - - - - - -

Granule. 
OJJT9 2,00 

0.039 1,00 - - Very coaroo sand 
-- - . - - --

MaO ,- - - 0,50 - - Coarse sand 
- - - - -, '0 

in 0,0098 - - . o,as -- Mediums3nd m - - - - -, 

114 0,005 - - - 0,125 
Fln .. and - - - - - - .' 

118 - 0.(':)25 0,0525 
Very fine sand 

eoar .. sift 
1/16 Q,0012 - - - O,O~l - - - - - - -

M1!idium silt 
;t; 1132 0.00061 - - - Ml~6- - - - - - -

Fins1'lilt 
Ul 

11M Q,00031 - - - 0.0078 - - - - - - -
11128- 0.00015 

Vo.ry fine silt 
0,0039 

'g 
Clay z 

:;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Q<ln I :2 3 4 .$ 6 7 8 

1111 1I1111111111111111 11111111 II 111111[ III 1111 11111111 I 

01" 1 2 3 



Project ID: Lj 2 \ Cross section ID: S ,-:r- Date: M", 5 '2.012. Time: 12: Z.D ""-
Cross section drawing: 

--. 
IS) 

\I - .s ho.. ped C ha:n ne, / 

LDW - Flow cha.I1rte,1 c.Dvef5 

the.., ert-h're..... Ac.'+,'"e.. 

L "I.<) - F \01.01 Cno.\'\'II.el !=' lMJp\Cl.\'v'l 

OHWM 

Indicators: o Change in average sediment texture o Change in vegetation species o Change in vegetation cover 

Comments: 

Floodplain unit: IZl Low-Flow Channel 

CPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: So.:Ad 
Total veg cover: -J?l- % Tree: __ % 
Community successional stage: 
~NA o Early (herbaceous & seedlings) 

Indicators: o Mudcracks 
o Ripples o Drift and/or debris o Presence of bed and bank 
o Benches 

Comments: 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain o Low Terrace 

Shrub: __ % Herb: __ % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
Jg) Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

£'\OSI'O\'\O\.\ <,:,,!' ctes topes, ped.es·hL\I\'V\.~ h.o...)."lf2\'\.\'V1..~. 

U-p\o..I'\J d.('a-,<V\~e.. D\..\)oJe. IV\ efb~IOV\.o...\ \o..V\ciscape_ 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: ---------:-:---::c;-

Total veg cover: __ % Tree: % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and!or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: D Other: -------

D Other: ______ _ 

D Active Floodplain D Low Terrace 

Average sediment texture: --c:--------:-:--= 
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or dehris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alto"" Co",-! Date: M"--t ~ 201'2.. Time: 12: 51 pm 
Project Number: LlZI Town: AI yt State: u.+o..'" 
Stream: 'S I "B Photo begin file#: Ho 5" Photo end file#: t!o r 
Investigator(s): 3df 'Boice Co\\\V\. CO\)\II\..<r\-oV\. 

v 
Location Details: S!>\k\-h 'p'~rt;ovt <>f 

y ~I / N D Do nonnal circumstances exist on the site? ·p('/;ie.dt- Cl~ea.. 

y D / N I&l Is the site significantly disturbed? Projection: U itA. Datum: NA P '&3 
Coordinates: 3109Z.4Q \VIE. L.\\?:''i3~'11t> ~ IV 

Potential anthropogenic influences on the channel system: 

!00Vt~ 

Brief site description: 
h.e:lbc.clou..~ \le3eto:'hclI'l. DV'l h 15 ~ -ferroc e . R'n'O/)Y\ - :Ju..YI \'per) 'S"'fleb I'I.L'Ioh I l(" u..pt<>';<j.d 

£ro~,'oY\a. , I CJ..Y\ctoc.a.pe E pheme:ra.1 Clto.nl'\0i wJ Seep5 ~ l..)eA-bI'1.J,~ I'VI \()I.ue.,r- P01+I'OY'l. 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: :::l\J.vvc .. ~:;J. ,20 \ \ Gage number: 
I2St Topographic maps I Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Active. Low I err~c". 

J. 
" 

.... ..L 

P91elannel 

'" 
OHL I 

_T 
~"." ,01. 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IZl Mapping on aerial photograph ~ GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
Inm •• [in) Mr1l1meters (tnm) 'vVemtworth $il-~ cJe~ 

~-,-- '"F~·- """'~~ 

10.08 256 - - BuurdBr - - - - - - - -
64 - - Cob!>l. I 2,56 - - - - - - - -

Pebble e> 
0.157 - - - 4 - - - - - - -
O,Olij 2.00 

Granule 

1.00 - -
Very .coarse sa,nd 

0.Q39 - - - - - - - -
Coarse sand 

0,020 - - - 0,50 -- - - - - -, 11 
0.0098 

Medium sand &3 112 - - - Q~5 - - - - - - -
114 0.005 - - - 0.125 -- Flnosan. - - - - -
1/8 - 0.0025 O,Oe25~ 

VerY_fine Mnd ____ 

Coarse-sIlt 
ll1B 0.0012 - - - O.osl -- - - - - -rMCliumsHt 

~ 

lr.l2 0.00081 _ - - 0.0156- - - - - - - Ii) 
Fine silt 

11M 0.00031 - - - 0.007&- - - - - - -
11128 - 0.00015 

Very fine silt 
0.0039 

Clay " ii 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIplllili1111111111111111111111111111 

Oem I 2 3 4 5 {) 1 8 

11111111111111111111111111111111111111111I111111111111I 

Oin I 2 3 



Project ID: l-J 2 Cross section ID: SIS Date: !VIa: 5" 2012.Time: 2.:5"1 PM 
Cross section drawing: 

! I 

{ 
OHWM 

GPS point: ~...e h>Ul:'ho'/\ 0'(\ .£<-0'(\+: 
Indicators: 

C8I Change in average sediment texture 
~ Change in vegetation species 
IZI Change in vegetation cover 

Comments: 

A<-+i>{ ..... f'luoJ plr;.;., 

Low~ r-:\ov) Cho.V\,"I\Ii:. 

Tro~h. e. n o.cpe.ci C-ho.'Iw'Ie\ I 
eY\-\"'"('e.'f\Ched" Lt:>1)J~ Flow 

ChC!-.V\V\e.l Co\Jef'e> eY\-h\'-e, 
A·r.:H\J e, f ~!:>OI'l~Ac,.\<'Il. /'J ('.) 
d'<~'Hl'\c+ b-eo.l('al. 

~ Break in bank slope o Other: _______ _ o Oilier: ____________ __ 

DHl~fY\. is IVl o.V'L eV'Ltr-en.ch.eA c.ho.Y\Y\e( 
Q(ld IS !lJid1-~ b·f- tAc·l-il/~ C/o(ldflaiV') and low-flow Clla.nnel 

Floodplain unit: (Z[ Low-Flow Channel o Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: , 
Average sediment texture: CObb\ e, ) P 10'+'1 wi rCllJ,.Y\d.i~ 
Total veg cover: -l.cL % Tree: __ % Shrub: 5' % Herb: ~ :1. % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
IZI Drift and! or debris 
IZJ Presence of bed and bank 
D Benches 

Comments: 

~ Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
o Surfuce relief 
o Oilier: o Other: -------------

o Oilier: ____________ _ 

E?~eMe.(I:)...\ S-h·~I'V\. C.ho...YU1.e.l 14-. 501'\ WCl.e:, vv\'OIS+ 

f"h.o.+ rca.d. evid.eY\,c.e D-P So..l+ Wl'cK\'Y\~ I 50..\t I'ln +h.e. Sl.l"\'--a..ces 

of- o..lt porh'de,s 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: ____________ __ 
D Oilier: ______ ~ ____ __ 
D Other: _____________ _ 

D Active Floodplain D LowTerrace 

Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andl or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: ___________ __ 
D Oilier: ___________ __ 
D Oilier: ___________ __ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alton Cea.\ Date: fV\.a.~ 5, 20\ 'Z. Time: a '.0 'Z.. P"" 
Project Number: "l '2.1 Town: AIThv\ State: U. tC>.h 
Stream: ~\q Photo begin file#: I'B \ Photo end file#: 1'8 '3, 
Investillator(s): ;:je.tt B .... ce (",Il; ..... C,Vlv\«+ov\' 

~ 

Location Details: Cen+r-o.\ po"f,'oYl '* 
Y IZJ IN D Do normal circumstances exist on the site? pre>\\:'C+ areQ. 

Y DIN IZI Is the site significantly disturbed? 
Projection: U. Tr-A Datum: I\lAP'33 
Coordinates: 3111q 'Ro~ ME. L\ \ '39 5'8~:l I'IItJ 

Potential anthropogenic influences on the channel system: 

NfJ't1e. 

Brief site description: 

upto.V\J her Ioo.ceou::. IJ.l'\cl.e rs ·r...,r~) lcco..+e.d 'R'v\.~oV\ c :\iJ.'A\'f'ec ~I +lA. In 0..1'\ 

\Y\Gi sed- h~\\::,\or.e d.iU..; V\o.qe., Roc.K.. \0.,-\ eof'S u('sibte. 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: :Ji!vte. '2::2 20ll Gage number: 
IZJ Topographic maps" Period of record: 
D Geologic maps D History of recent effective discharges· 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfull/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Activ" I i L 

.. .......L 
•. j J. 

'" 1 _T 
Lv,,". 'v' Channels OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Wall< the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph IXI GPS 
Digitized on computer D Other: 



Wentworth Size Classes 
i(lches (ttl) Millimeters (mm) Wentv'lorth size class 

.-.,'-~'-~- ~~,,-~ 

Boukter 
10.08 - - - 25tl. -- - - - - -

64 
Cobbl. I 256 - - - - - - - - - -
Pebble (!l 

0,157 - - - 4 -- - - - - -G.rar'u.de 
Q,OlS ;1-00 

1.00 - -
Very coarsa sand 

0,030. - - - - -, . .......,.- -
Coarse sand 

0,020 - -- - 0,50 -- - - - - - ~ Mediumsaod 
1n O,OOQe - - - O.2~ -- - - - - -

FlnO$.n~ 
114 0,005 - - - OJ2S -- - - - - -
118 -- 0.0025 - 0.0625 

Very nne sand --
eoorBe ~lt 

1116 0,0012 - - - QOst -- - - - - -
Medium sUt 

~ tm 0,00061 - - - 0-0156- - - - - - - zry 
Fine silt 

11M 0,00031 - - - Q,Q07S- - - - - - -
Vary fine. silt 

11126 - 0.0001 0.003 

Clay "g 
;;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Oem 1 2 3 4 j 6 1 8 

111111111111111111111111111111111111111111111111111111I 

o ill I 2 3 



Pro'ectID: 42\ Cross section ID: S \q Date: \11\", .5 201.;( Time: 3'·Cl2, W\ 

Cross section drawing: 
Ll~ S\n.a.red clroi'/\~5e. 
Cl~ Cbt\~\)ia. \ 'f\I\Cl. +e.\"\'oJ 

/raj vq,. f/ot)d pJ ... iY') 
Le..;;.~ F\ou~ c."'o.v\fl.e.1 

LQtll- F IDW ('.,\,o..'1\'/'IR.\ 15 
+he., AC.1-~\J~~ r::\t:tJ.p\o.;V\,. 

4.5' 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: JZl Low-Flow Channel 

GPS point: ___________________ _ 

o Break in bank slope o Oili~: ______________ _ o Oili~: ______________ _ 

o Active Floodplain o Low Terrace 

Characteristics of the floodplain unit: 
Average sediment texture: f("o..ve,\.' OJAg\A\a.<r /p'\o.~ 
Total veg cover: ~ 1 % ree: ____ % Shrub: __ % H~b: ;0: i % 
Community successional stage: 

DNA 
~l Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
I8J Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) 
o Late (h~baceous, shrubs, mature trees) 

o Soil development 
o Surface relief o Oili~: _____________ _ o Oili~: _____________ _ o Oili~: _____________ _ 

Mos.t o~ +lne tI'Ia.-ter'\a. \ \1'\ +he. clf'o.~V\Cl{)e.. \ ~ 
Mc~te('!\n.' /'$n'+ +f'~.J\5Fr+ed. No e,\J,'de\'rJ~' 
d.\Q..\v..o{)e. SWo.\e. 

c.oll\tv\'o.l -t~YV\. the S,'&'e.5. 

".~ iecer\'J" .{' !C.I~"\' U. t' Io..'f\ol 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _____ -:-:_-,:-:-
Total veg cover: _~ % Tree: _~% Shrub: ~~% Herb: ~~% 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: D Other:~-------

D Active Floodplain D Low Terrace 

Average sediment texture: ------,----,::c-
Total veg cover: _~ % Tree: _~% Shrub: ~~% Herb: _~% 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: D Other: ~-------

D Other:~ ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AI-\-oV\. Coa..\ Date: NAy 5, ZOI Z Time: 3:34 pl'"V\ 
Project Number: lf2.\ Town: A 1+01'\. State: I1To..'n. 
Stream: S '20 Photo begin fde#: 11311> Photo end fde#: \ 13'8 
Investi ator s: ;Je.,« 'Boice 

y 121 / N 0 Do nonnal circumstances exist on the site? Location Details: CeY\11o. \ 'P1>~'-+(oY\ of 
I'l!> 'e,. Crt oNlo.. 

yO / N ~ Is the site significantly disturbed? Projection: U. 'i'M.. Datum: N A'b '0 :3 
Coordinates: 2. 

Potential anthropogenic influences on the channel system: 
Ml1ll,j coV\sin.l.c.;l-ed CCIJ...'r\ty IO.:l.d. to -tW!. CSou..+k I'::, f'oteV\t,o\\;j ()MI"'j 
\~ve.QL::,eA r\,I.'I\O~~ to +1..t.Q, 5~5tel'f'\. 

Brief site description: 
Sc..~?J2.b>l'u.Sh h\'~'" te.~'Q.c.e ~\+~ o. d.eep\~ I'n c,\sed. £pl",e,l/II\.ef'o.\ 

Srrr-eo.l/\I\ C~o. \'\ \II..€. t 5, 
Checklist of resources (if available): 
~ Aerial photography 

Dates: ::rl.l. 'f\e :;2:;. I ~b l , 
~ Topographic maps 
D Geologic maps 
D Vegetation maps 
o Soils maps 
o Rainfuillprecipitation maps 
D Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

o Stream gage data 
Gage number: 
Period of record: 
D History of recent effective discharges 
o Results of flood frequency analysis 
o Most recent shift-adjusted rating 
o Gage heights for 2-,5-,10-, and 25-year events and the 

most recent event exceeding a 5 -year event 

Hydrogeomorphle Floodplain Units 

Active 

OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Detennine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment textUl'e (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

IZI Mapping on aerial photograph JZI GPS 
o Digitized on computer D Other: 



Wentworth Size Classes 
Incb •• il,) MfIIlmetars (mm) W~ntvY9rLh: s~,e cl(:l;6l$ 

~" 
;,~~,;~ 

• ____ .-+T"'¥-" 

Boukler 
10.08 - - - 256 -- - - - - -

C9bble ~ 
25~ - - - M - - - - - - If, robbl. 
0"157 - - - 4 - - - - - - -

Granule 
OAJ79 2"00 

0.000 - - - 1.00 
Vary uoarse tr.liJ'Id - - --. -. -- -
COQfOO sand 

0.020 - - - 0.50 -- - - - - - l Medium sand 
112 0..0090 - - - 0.26 - - - - - - -

Fln ... nd· 
114 0.005 - - - 0."125 -- - - - - -
1ffl- 0..0025 •• 0..0.625-

Very fine sand . 

CoaJ'se silt 
1115 0.0012 - - - U.031 - - - - - - -

Mediums;Jt 
~ 

1/32 0"00061 - - - 0.-015&- - - - - - - W 
Flnesill 

1/64 Q.00031 - - - o.oora- - - - - - -
V(lfY fine silt 

11128 - 0.UOO15 0-0039 .., 
Clay ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

OCI" I .2 3 4 .5 6 ? 8 

1111111I1111111111111111111111111111111111111111111111I 

o In I. 2 3 



Pro'ect ID: LlZ\ Cross section ID: S 20 Date: Me;: s: 2012, Time: 3: 3'-/ I'VI. , 
Cross section drawing: 

\5' 
Ad) ve. PI,,~p/~lrj 

\J - 5'r,o.peJ c1Jro..\'l'\o..~f .... 
evvh-e,.V\ched. i'V\ 0..\1\ 

up\<:lI.\I\d., \N\~MI.d.OtJ 
t.,,()l,.o.\ - f \t;lW c.."",,O,VW\e \ 

cpl.le'f'e;, evdl'v'e. 
'v bO&!1>\o."1\ 

I" -,- Lc"'-' ~ Flo~ c."'c.V\'(\e, \ 

OHWM ESc#S 

GPS point: See bw.±,'t)'I\. on t(1)'/\,f 

Indicators: 
D Change in average sediment texture 
~ Change in vegetation species 
);gI Change in vegetation cover 

Comments: 

~ Break in bank slope 
D Other: _______ _ 
D Other: ______ _ 

E.+C\..I'~ 0 C5~rv(c,( on so.nJ'j chanll'G\ boN-vM ~(OM (ec·ell,1-
.('/ow e v en-h. 

Floodplain unit: J2! Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit:
j 

Average sediment texture: '5,Q.V\c;. I LbC"7" 
Total veg cover: LL % Tree: __ % Shrub: __ % Herb: ~% 
Community successional stage: 

DNA 
IZl Early (herbaceous & seedlings) 

Indicators: 
lZl Mudcracks 
D Ripples 
1XI Drift and/or debris 
J8J Presence of bed and bank 
D Benches 

Comments: 

\J~e\-o..1-I(e.1'\ \' S 0" ~ €>p. 

e;k"""h~ Ih so,,\I'\cL. 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surface relief 
D Other: _______ _ 
D Other: D Other: --------



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -=------c:c--;::7 
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alton. Cod Date: """-'L 5, ZOf Z. Time: 3-.50 p ..... 
Project Number: Lf '2.1 Town: AI fA. State: IJ-to.""-
Stream: 52 \, Lower 1201,""60 fA. CreeK.. Photo begin iIle#: I '8 '\ Photo end file#: lq \ 

c. .. I.1/ ... q -\"<>,,-Investif;:atorlsr.' o-e~~ Bo!'c,e (,,,II,',,, 
\,J 

Location Details: Cer.+!'o.l ftldlOYl o.f' f>tojec+ 
y IZl / N D Do nonnal circumstances exist on the site? 

c:t'feo.. Lower' Rob,/.J Stlh Cree K 
y D / N IZJ Is the site significantly disturbed? Projection: Lt 1M.. Datum: N It.D ~ 3 

Coordinates: ~M'1!!oZ. ""(;;. !.l13'l~51o mJ/IJ 
Potential anthropogenic influences on the channel system: 

NOVte 

Brief site description: 
MeAciow tho. + dl'op'b ivd~, L:.Lile.v- Ro hI' fA. ~,', VI. Sn.COelo-rUSh. h\~ h 1-e1""1"lJ..Ce.. 

C~'eeK) eV\1-ceY\.cl..d :r::",,+ef"M\ 4*el'\+ S-rwYV\. Cho..'N'l.e\ 1/ LuI ~\d.~c..I'1tI.. l..'liJel\l'M9 
Checklist of resources (if available): 
C3l Aerial photography D Stream gage data 

Dates: -::rt.!.l\e '2.1. I !2D1I Gage number: 
IZl Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis o Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Active i Low 

I • • Jo II 
'-.. T 

I 
.T /' 

OHWM ~ '"" '~'O Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph IXl GPS 
Digitized on computer D Other: 

I n4-e,M:+4-e.I\1- steeG!. rv'\ cn411Y\e_ J 
LOvJ-et" Rob}h5'oh Cr-e.Q.f:: 



Wentworth Size Classes 
Inches (In) MylilmetElrs (mmj Wentworth size class 

~-,~" ...,.,-,~~~,--"-~-~ 

10,OS - - - 256 - - Boulder - - - - . 
2,56 - - - 64 - -

Col>bl. 1 - - - - -
Pebble C) 

0,157 - - - 4 - - - - - - -
Granule 

Q,Q7S 2,00 

1,00 - -
Very eoan:;e sand 

0,000 - - - ......... -. -,........ -
Coarse ~rid omp - - - OliO - -' - - ,- - - n 
M~dium$aod ~ 112 0.0000 - - - 0.25 - - - - - - -

114 0,005 - - - 0,125 -- Pine 'Sand - - - - -
118- 0,007" 0.0625 

Very fine sand 

Coa ..... llt 
1116 0,0012 - - - O,Q:ll -- - -- - -

Medium sift 
E: 1132 0.00061 - - - O.()IS6- - - - - - - IJ) 

Fine silt 
11M 0.U0031 - - - 0.007" - - - - - - -

Veryfin~$ilt 
11128 - 0,00016 0.0039 

" Clay ~ 

:iii 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oem I 2 3 4 :I () 7 8 

111111111111111111111111111111111111111111111111111111I 

Oh. I 2 3 



Project ID: L/ Z I Cross section ID: S 2. \ Date: Mo.. 5 2012.Time: 3 '.,5"0 VV\ 

Cross section drawin 

OHWM 

Indicators: 
JRI Change in average sediment texture 
1ZI Change in vegetation species 
JZI Change in vegetation cover 

13' 
Ac..~ve, f"lood.p\<A\'\'\ 

3' Low-no...! C 

1ZI Break in bank slope 
D Other: 

Low -Flo,,", c~C/I\I'I([( 
is I\J ,(:, II below 
o,c..H'I'<.- Flhoolplttl'l 

D Other: --------

Comments: 
c..~'i\'f\B\ b>..cl 50,:hJ.-ro:reJ a.r~\fC!,",',~, Ac'l'\,H:, r \e;oJplo.\V'\\ SoYr d.e.poS,i+S 
lek\- ov\ 0.\\ '1.ea\v.,.,eV\-r. FI'V'\e.. mo.fer-i'a.\ is bu..r-~v.,~ fRdbloles. )111. 

:\:V\1'e,QV\\ -\-\;e,v\1- S-\'reO,vv\ Cho.V\V\e.\, .. 

Floodplain unit: ~ Low-Flow Channel D Active Floodplain o Low Terrace 

GPS point: _____ ~ ____ _ 

Characteristics of the floodplain unit: , 
Average sediment texture: E;. lobI e.. ,enA V'ld,li;.O\ 
Total veg cover: J2f-- % ree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 
~ NA D Mid (herbaceous, shrubs, saplings) o Early (herbaceous & seedlings) D Late (herbaceous, shrubs, mature trees) 

Indicators: o Mudcracks 
lEI Ripples 
00 Drift andlor debris 
J&I Presence of bed and bank 
))(1 Benches 

Comments: 

D Soil develo]fillent 
~' Surface relief 
D Oilier: __________ _ 
D Oilier: _____________ _ 
D Oilier: _________ _ 



Project ID: LIZ \ Cross section ID: 5 Z \ Date: Mt'l.-j S 20\2. Time: 3; 5D PM 

Floodplain unit: D Low-Flow Channel IZl Active Floodplain 0 Low Terrace 

CPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: 'f?<eblo\e.. IOU"y\d.e..cl. b.IX"I'eA. 
Total veg cover: ~:i % Tree: _'_% Shrub: __ % 

\'V\ ~l'i\e.., VV'l.c..ied",,\ 
Herb: ). j % 

Community successional stage: 
IRI NA 
D Early (herbaceous & seedlings) 

Indicators: 
JZI Mudcracks 
D Ripples 
QSl Drift and/or debris 
J8I Presence of bed and bank 
J2SI Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, slnubs, mature trees) 

D Soil development 
~ Surface relief 
D Other: _______ _ 
D Other: D Other: --------

So.\-\- C\'US-h'V1.3 0\'\ (')L.lTc"f'OP'D· ~O\'b-l;- -1"b V\eo:rt::) 5o..+u.ro..-\'E:.&.. 

Floodplain unit: D Low-Flow Channel o Active Floodplain I8L Low Terrace 

CPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: __ $.""'1-'1-'1'" ___ _ 
Total veg cover: ~O % Tree: __ % Shrub: 30..% Herb: ~% 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples o Drift and/or debris 
D Presence of bed and bank o Benches 

Comments: 

IZI Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

!RI Soil development 
D Surfuce relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A H'oV\ Coo..\ Date: Mo.~ 0, '201'2. Time: 'l~ 10 QlV\ 
Project Number: t\7.1 Town: A 1+i::JV\. State: lkr ... h 
Stream: 522- Photo begin file#: 't01... Photo end file#: '2.04 
Investifzator(s): ::re.~~ Bt>tc.e ColliVl. C.OY 1'1\1'>"+01'1. - Location Details: Ce'fltftl.1 f'C''\''1'1'''~\ O<f 
Y IZl IN D Do normal circumstances exist on the site? ,»flO,ieck !l.fea. .. 

yO IN IZJ Is the site significantly disturbed? 
Projection: \..l,. M. Datum: NAD '83 
Coordinates: :31tl9-r-IO mE 14140092. I'V\ N 

Potential anthropogenic influences on the channel system: 

None 

Brief site description: 
soru..bl shru.1o \"lfI.d..~c.,tlf'\i'" \:. fel cled. .... z..OOfo h,1\\1;\Ope "\I\. O. 'fI''''~OIA..- ::ru.IfI.\'pev-, 

-POf'1'V\ +0 Slhow be!roc..\C #rhe &.1"\).~'''Cl..!)e d.ro\"s, ,,,,-to 0.11\.1.1/\'0.\ ~'t>."" ~ ~·ef'M.{'i\o.+e'" -\-o ove'l'\~vA 
Checklist of resources (if available): 
IZl Aerial photography D Stream gage data 

Dates: ::Ml\e 21 I '2.0\ \ Gage number: 

~ Topographic maps Period of record: 
Geologic maps D History of recent effective discharges 

0 Vegetation maps D Results of flood frequency analysis 
0 Soils maps D Most recent shift-adjusted rating 
0 Rainfull/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
0 Existing delineation(s) for site most recent event exceeding a S-year event 
0 Global positioning system (GPS) 

0 Other studies 

Hydrogeomorphlc Floodplain Units 

• Active Floodplain r:'!J. ,. .L 

'"' 
P81elannel lOW-F~han~ OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walle the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph 1&1 GPS 
Digitized on computer 0 Other: 



Wentworth Size Classes 
Inchea(lll) Millime"", (mill) 'ltYbntworth $~ cless 

.~,,-~- - ",,"",""---'+-~-~~-

10,08 - - - 2Sa - - BoukJet - - - - · Ct:>bbl. 1 256 - - - 64 -- - - - - · 
Pebble i5 

0.157 - - - 4 •. - - - - - · 
Gr-anule 

0.079 2.00 

1.00 - -
Very coarse sand 

0.030 - - - - - - - -
Coarse: sand 

0.020 - - - 0.50 .. - - - - - · 'U 

Mediumsaod ~ 112 O.Q()9S - - - 0.25 - - - - - - -
FinQsEl.nd 

114 0.005 - - - .OJ25 -- - - - - · 
1/6 - 0.0025 -. --- 0.0625-

Veryfin@.sand 

Coarse-alit 
1116 0.0012 - - - O.O~1 - - - - - - -

0.00061 -
Medium slit 

W 1/3.2 - - 0.0156- - - - - - -
Fine silt 

1154 0.00031 - - - 0,0078- - - - - - · 
Very fine Gilt 

1/128 - 0.00015 0.0030 
" Clay " :;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0 .. » I 2 3 4 5 {) 7 8 

1111111111111111111111111111111111111111111111111111111 

0." I 2 3 



Cross section ID: 0"2.2. Date: I() Zbl Z, Time: 9: I CJ o.Wl, 

Cross section drawing: 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: IZl Low-Flow Channel 

GPS point: _________ _ 

U~~h(),,\'le.&.. ch''''\'lAA~e, 

Lc,~ - F \ ot..:\ c.. ~a. Vl.Yve.. l 
e \1\.(,/)\0\.\.1" o.!':>t:..e.s ewh\o-e., 

A~HI,,{I,. F'loo&plo..i1A. 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Characteristics of the floodplain unit: 
Average sediment texture: t?rbb\e I Cl>\,lCse Q.,V\81k1o.r
Total veg cover: ~ % ree: ~% Shrub: ~% Herb:~% 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcmcks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

D Mid (herbaceous, shrubs, saplings) 
.181 Late (herbaceous, shrubs, mature trees) 

D Soil development 
~, Surfuce relief 
D Other: D Other: --------

D Other: _______ _ 

Comments: 

D'\'rJ..\l'\.o..~e_ 1''0 r\O+ c:U 6 tlV\ck ~\I)'fV\ ovev-o.\\ s\ope." No O\"H.~M 

LM'se .b6~l,\ders :;:>~,~p. .. v\"r steep J Llp\o..l(I.d dro.\\,\.o..ge" sv.'J().\e. 
\ V\ C.¥\ 0>/\ Y\€' \ ' 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain o Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=-___ -::-: _ _=_ 

Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: o Mudcracks 
D Ripples 
o Drift and/or debris 
D Presence of bed and banle 
D Benches 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ ~ 
D Other: _______ ~ 
D Other: _______ ~ 

D Active Floodplain o LowTerrace 

Average sediment texture: _=-___ -::-: _ _=_ 

Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and ballie 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ ~ 
D Other: D Other: -------~ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alto\'\. Coo-I Date: Mo.,! (Q I '201 Z. Time: q! 5'9 Q\'Y'\ 
Project Number: 1.\'2.\ Town: Ii \1'O\'\. State: u.,to.'" 
Stream: S '2.. '3 Photo begin file#: Z.'Z'!:. Photo end file#: '2.'2..6' 
Investillator(s): :!e.~t BOI'ce Co \\(n c..o\l\V\'rr~'I\ - Location Details: CeV\+f'O,.\ pOdl'ClI'l o,p. 
y JgJ IN 0 Do nonnal circumstances exist on the site? 'r'n:>,) eC. + ... -reo., 

y lRJ/N 0 Is the site significantly disturbed? Projection: u'i'M, Datum: ~1\l:) '11'3 
Coordinates: 310'1'113 'M F:. i.lI4005C/ m N 

Potential anthropogenic influences on the channel system: 
.t-i \I'II?.; So !!'.IJ \' 'rI'\e, Y\ +5 o.r-c.t C.OI.A.'t\~ ,00,('1 ho..~ po+e.V'.tl'o.1l~ i'/\Ctl!!l\&e.~ 

C/.:l'l\c.e.n ""',:1-"hz)cJ- ~ \0\.65 . 

Brief site description: 
Cl \::'O\le.. CA..d ved-?I'/\.'(r''/\. ~ :rv,f\lpe.r Ql.\\d. So.ee-bl"1..l.s,h. lGlV\&.SCClpe... u.ppe.f" porf,oV\ 

I 'b e,o.~e~rlJ.'1>'" ~ \ ... ...,;le, E?.V\d,. I'e. t.."A+reV\.c,hed, V ~ 5ho.,pecl ('~h(),nn.e\ f'A. ~c'Se,bv. t~,~ .. 

Checklist of resources (if available): 
~ Aerial photography 0 Stream gage data 

Dates: ::s'V..l'\e 2. ';2, .:201\ Gage number: 
i:& Topographic maps Period of record: 
o Geologic maps 0 History of recent effective discharges o Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the o Existing delineation(s) for site most recent event exceeding a 5 -year event o Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

Active i .Low Terrace 

Ai .L 
~J. 

"" 
P8JeLanneJ LOW"F~han~ 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph IZI GPS 

0 Digitized on computer D Other: 



Wentworth Size Classes -Inches (in) Mlllimelll .. (mm) \o'Ik(1t'Worth s.:;jz.,e cJa~ 
~- .,,-,~=' ",'~,,",;""';,~ -~ 

10.00 256 - - SoJJtder - - - - - - - -
2.56 64 ~ - CObPI. W - - - - - - - - g 

Pebble 
O.1~7 - - - 4 - - - - - - -

Grnnule. 
0.079 2-00 

O.03Q - - - 1.00 
ValY QOam3 sMd - - - -.-- -
Coarse sand 

0.020 - - - 0.50 - - - - - - - 11 
0.2S - - Medium ,and ~ 112 0.0096 - - - - - - - -

114 0.005 - - - 0.125 
Fln .... nd -- - - - - -

11B .- 0.0025 . 0.0625 
Very fine oond --
Coarse.!)llt 

1116 0.0012 - - - 0.051 - - - - - - -
Medl"m.l~ ~ 

1132 0.00061 - - - 0.0156;- - - - - - - OJ 
Fine silt 

1164 Q.00051 - - - M07e - - - - - - -
1IU8- 0.00015 

Veryfine-sift 
0.DO'9 

Clay 
." 

:Ii 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Om I 2 3 4 :5 I) 7 8 

11111111111111111111111I111111111111111111111111111111I 

Oin I. 2 3 



Project ID: 421 Cross section ID: S 2 3 Date: r'v\a. {P '2D12.Time: " 5"'1 elm 
Cross section drawing: 

Ii " At.t,' v (. {1M'" .p1t1\(1 
1--"",,,"-\'--\..oW- FlbW Cho.l'\V\el, c"",,,,,-I<>,',, ~ 

u -:> ho"ped. c I--ca.rme I 
/....ow - Flow Cho.nne.1 
e.V'\C6IMf>C\$~es 0.\\ ""~ 
+he.. Ac..+,ve Fled.pla,lh. 

OHWM t£-5G #{;, 

GPS point: e:,ee.. \" c.AN,1'l I"N\ ·Pron t-

Indicators: 
IlSl Change in avemge sediment texture o Change in vegetation species 
~ Change in vegetation cover 

Comments: 

~r Break in bank slope 
D Oili~: ____________ __ 
D Oilier: _______ _ 

5\cI.~wo.\ls a:'e., f;",e,f"" +'no.VI Who..+ 1. 
S\ 'Z::e ~ S()',-\-\'(\~ \::, ~\\I\\ VVIA,\. 

Floodplain unit: ~ Low-Flow Channel D Active Floodplain o Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: 'Pe'o\:'\e, p\o0'i ~ CAYI.!j\J..\'" 
Total veg cov~: -I2i- % Tree: ___ % Shrub: __ % Herb: % 
Community successional stage: 

IZI NA o Early (h~baceous & seedlings) 

Indicators: 
~ Mudcracks 
D Ripples 
~ Drift and/or debris 
JXI Presence of bed and bank 
o Benches 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~. Surface relief 
D Oili~: ________ _ 
D Oili~: D Oilier: -----------

Comments: 
F,'V1£, 5o.V\~ \Y\o..tef'fo.\ clep<'l'S\ts behInd.. obstn.lc...+!'oV\s. Ihl'V\. veneers 

ot t-,'ne VV\o.1-ef"ICJ.\ bY\. +"p 0~ Gobble. 'Port-,O(I.s ()~ cha.v\'f\e\ 

+~e ~o;\ i:> \"AD\~t~ 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -=------::c-__=:_ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Oilier: _______ _ 
D Oilier: _______ _ 
D Oilier: _______ _ 

D Active Floodplain D LowTerrace 

Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and!or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Oilier: ___________ _ 
D Oilier: ___________ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Al+o'/\ c.oo.\ Date: MQ.'II~ I 'Z.01'Z. Time: \ \ ~ \0 0..." 

Project Number: '1 '2. \ Town: A \·h,.,\. State: Llto.~ 
Stream: 'S 2.!.f 

Colli\'\. C,,,ivu:rt.,V\. 
Photo begin file#: Z~"f Photo end file#: 239 

Investi2ator(s): ::l1~N 'BO\c"e 

Y jg[ / N D Do normal circumstances exist on the site? 
Location Details: Ce'f'.1'fo.\ pt>'f·ht.1'\ of 

?('/') \ ~ ... + o..o/'eo... 

Y D / N IZl Is the site significantly disturbed? 
Projection: U. j> /11\ Datum: /11141:>1'13 
Coordinates: 3'7-0l.!\D VV\E 11 \ ~O 21-1-m /IJ 

Potential anthropogenic influences on the channel system: 

t\lo1(l.e 

Brief si~e description: S~ebr-u.e.1-. ~\~'" -rer-ro..e:-e ~,:;,\opes" d.e..eph( \'I"\Ci'il>ed ~A eAe:Hve.I'::I, 
e..f"oci\'f\~ c.'vI.o.vw\eL -20-2,5 d..eepl cbe:.s,ec.ted. COU'I\tr; uJi+h rn.o.n~ ~I.\.I\~ 
ci("o.\Y\o.se~ e.V\1-e'FI1'I5 C.'-'Qil\l'\/l. \) 1\.0 t> \\~ WI. \ ~\' co.. -ror::. I If\. ""'~ . 

Checklist of resources (if available): 
lZl Aerial photography D Stream gage data 

Dates: ~\lsl.e :;2:;l, :;2 0\ \ Gage number: 
I2ll Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

Active i ,Low I errace . 

.. 1-
L J. 

'" T -~han~ OHL I Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site, 

2, Select a representative cross section across the channeL Draw the cross section and label the floodplain units, 
3, Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units, 

a) Record the floodplain unit and GPS position, 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location, 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the 0 HWM position via: 

~ Mapping on aerial photograph IZI GPS 
Digitized on computer D Other: 



Wentworth Size Classes 
tMhe:s (ill) MfUimetaJ1l (mm) 'Wento.:;orth $~e- cle~ 

~-~,"-,-'-+ .-~~---~~~-,- -",,--~-.";<---;~; 

10.08 - - - 256 - -
Boukter - - - - · 

64 - - Cobbl. i 
2.66 - - - - - - - · g 

Pebble 
0.157 - - - 4 - - - - -- - -

Gmnrjl& 
O.01Q 2.00 

1.00 - - VelY COarse sand 
· 0.03Q - - - --<_.,--

Coarse eand 
0.0;<0 - - - MO - - - - - - - l? 

- . ~diurnsand 
<Yl 112 0,OQ06 - - - 0.25 - - - - -

Fln ... nd 
114 0.005 - - - 0.125 - - - - - - -
1/8 - 0,0025 0.0625 

Very fine' sand 

Coarse: silt 
1116 0.0012 - - - Om1 - - - - - - · 

0.0156:- -
Modlum.1it 

~ 1132 D.DOOS1 - - - - - - - -
FlnEl'Silt' 

1164 0.00031 - - - 0.0078 - - - - - - -
Veri fine silt 

11126 - 0.00015 0.0039 

Clay ~ 

1111111111111111111111111[111111111111111111111111111111111111111111111111111111111111 

O.~l1 I 2 3 4- :> 6 7 8 

111111111111111111111111111111111111111111111111111111I 

Oin I 2 3 



Pro'ect ID: L\'2.l Cross section ID: 
Cross section drawing: 

OHWM 

GPS point: See \ llcCJ,.,hoV\ bY, £rO(\-r 
Indicators: 

IZI Change in average sediment texture 
IZ1 Change in vegetation species 
1RI Change in vegetation cover 

~M\\'\i'MA\ 

Comments: 

Date:l'I\o.; /P 2012. Time: \ ',ID a.VV\ 

11y25 
I 

~ Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

~\ct I1eQ+he\\V\~ O~~ 5\op6'S, 

OHINM IS ffeSel\4-. 

Floodplain unit: [3l Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: ___________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: '::,o..\'\cl 
Total veg cover: ~ %-T="'re'-'-e'""': ~~~~o:CYo--=S:-hrub: % Herb: ~i % 
Community successional stage: 

DNA 
JZl Early (herbaceous & seedlings) 

Indicators: 
jgJ Mudcracks 
~ Ripples 
IZl Drift and/or debris 
~, Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
i8l. Surface relief 
D Other: D Other: --------

D Other: ______ __ 



Project ID: 1..\2.) Cross section ID: S'Zt1 Date: \11\0.. ~ ,?OI1.. Time: \)', {) 
Floodplain unit: o Low-Flow Channel IZ1 Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: \ .l. 

Average sediment texture: 'Be'lo\:.Ie, I Cbv..I'"Se, a.I'I.Sv..lQ.'("' y;)v;r;r'l 
Total veg cover: l::I. % Tree: __ % Shrub: __ % Herb: a 1. % 
Community successional stage: 

DNA 
IZl Early (herbaceous & seedlings) 

Iudicators: o Mudcracks 
o Ripples 
gJ Drift and! or debris 
~ Presence of bed and bank o Benches 

Comments: 

'Ro.f'\ J. e'l'O!:>l(;)\(\, 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 

o Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

o Soil development 
~ Surfuce relief 
0' Other: _______ _ 
o Other: _______ _ o Other: _______ _ 

o Active Floodplain IZl Low Terrace 

Average sediment texture: _=S,""-'-'-'\-'T_---=--:----=c-
Total veg cover: ":J·O % Tree: % Shrub: "1'0 % Herb: % 
Community successional stage: 

D NA ~ Mid (herbaceous, shrubs, saplings) 
o Early (herbaceous & seedlings) 0 Late (herbaceous, shrubs, mature trees) 

Indicators: 
o Mudcracks o Soil development 
o Ripples o Surfuce relief 
o Drift and!or debris 
o Presence of bed and bank 

o Other: o Other: --------

o Benches o Other: _______ _ 

Comments: 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A It",,- Coa..\ 
Project Number: '12.1 
Stream: 525 
Investieator(s)::re-Pt- 13ol'ce, 

Date: M".':!, 10 I 2012.. Time: 12: /a FI'tl 
Town: At-to"," State: U:to..(.,. 
Photo begin file#: 251 Photo end file#: "259 

Y IZI / N D Do nonnal circumstances exist on the site? 
Location Details: Cen+r"J por+,'oVl o-\l 

'Proj e.,e.:1-- ",reCl" 

Y D / N [Zl Is the site significantly disturbed? Projection: LlTM Datum: NAD '83 
Coordinates: ,..." 3~,."E 41L{ID3~ .... N 

Potential anthropogenic influences on the channel system: 

NOVl.e 

Brief site description: 

R~~ol!l. - :fu.\'\\pev t 5~eb-~:r.k 
~V\ d-rn.\'I'\o.se \t>.\\b\ope. 

Checldist of resources (if available): 
l&1 Aerial photography 

Dates: ::r.J.ne :::<::l ;)bl\ 
IZI Topographic maps ' 
D Geologic maps 
D Vegetation maps 
D Soils maps 
D RainfaWprecipitation maps 
D Existing delinealion(s) for site 
D Global positioning system (GPS) 
D Other studies 

D Stream gage data 
Gage number: 
Period of record: 
D 
D 
D 
D 

History of recent effective discharges 
Results of flood frequency analysis 
Most recent shift-adjusted rating 
Gage heights for 2-,5-,10-, and 25-year events and the 
most recent event exceeding a 5 -year event 

Hydrogeomorphic Floodplain Units 

Active ,Low 'erraca, 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position, 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location, 

4, Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5, IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IZI Mapping on aerial photograph IX! GPS 
D Digitized on computer 0 Other: 



Wentworth Size Classes 
Inches (in) MWin'lete-rs (mm} Wentwolth 1,>1z~ dass 

~-~~~~, .,.~-r--_ -.,~ ----,~-'~~ 

10.08 256 
Boulder - - ,~ - - - - - - . 

2.66 - ~ - 64 - - Cobble I - - - - -
Pebble (!) 

0.161 - - - 4 - - - - - - -
Granule 

0.019 2.00 

1.00 - -
Very Mfirse sand 

0.039 - - - ......... - -- -
Coarse Mnd o.om -- - - 0.60 - - - - - _ . . .., 
i\OOdium sand ~ 112 O.OQijIJ - - - O.:U; - - - - - - -
Fine sand 

1/4 0.005 - - - 0.126 - - - - - - -
1/6 - 0.oQ25 -- 0.0625 

Very nne sand --
['.carse silt 

1116 0.0012 - - - 0.031 - - - - - - ~ 

0.00061 -
Meqlum sUt 

!Ii 1J:l2 - - 0.015e- - - - - - - CD 
FIne silt 

1164 0.00031 - - - 0.007e - - - - - - -
1/128 - 0.00015 

VefY'fin~$ift 
O.Q039 

" Clay ~ 
::;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oem f :2 3 4 S 6 7 8 

111111111111111111111111111111111111111111111111111111I 

O'n I 2 3 



Project ID: 1..\'2..\ Cross section ID: S 2.5 Date:tv\o. ~ 2012 Time: 1'2~ \0 VY\ 

Cross section drawing: 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: [gJ Low-Flow Channel 

GPS point: __________ __ 

Characteristics of the floodplain unit: 
Average sediment texture: 51 It 
Total veg cover: 1:. i % Tree: % 
Community successional stage: 

DNA 
IZI Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
~ Presence of bed and bank 
D Benches 

Comments: 

\1- s 'vI.Q,~ ed 
d.~\V\~~e,. . 

Lt:><A - P\~\l\ Ch.o.l\I\e.\ 
ehCl!lh'l.po..se.es en+\\··e 

A elf,,, e F l~r'\'''i I". Ac+" ve . .flo.'} fJ'fJ,/n 
_"1.._. LolA\~l=\ou:. ehQ.V\V\e 

D Break in bank slope 
D Oili&: ____________ __ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Shrub: __ % Herb: ~ 1 % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
jgJ Surface relief 
D Oilier: ___________ __ 
D Other: _______ _ 
D Oth&: ___________ __ 

ND eV\'d.e,(lc,e 

sec\.,' VV\ e,,,,\-: 

or e.+C\'\I'~ + \t)W\ Low - Flowe, Loo '6!Z I UVlCOV\'Och:rh+eJ 

IIp\o.vJ. d..\o.\'I'\Q~e., 5woJe.. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -=-----;c:---=-:-
Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ____ ~ __ _ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Total veg cover: __ % Tree: __ % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A \+0Y\. C~o.. ( Date: Mo.~ lp / 201'2. Time: 12..: 55pYl1 
Project Number: 42l Town: AI-h)Vl State: Ut-o..l.. 
Stream: S'Z.(P Photo begin file#: 2&,15 Photo end file#: 'l'7-D 
Investigator(s): :re~ BOICe. Colli", CovIM+on 

~ 

Location Details: Ce.nho.\ pol'·h'oY\. o~ 
y IZl / N 0 Do normal circumstances exist on the site? prDjec.+ Mec.., 

y 0 / N ~. Is the site significantly disturbed? Projection: UTM Datum: NAP "B3 
Coordinates: '3"1-D1t>31 mE 41L/D 5ot,; I'Yl Ai 

Potential anthropogenic influences on the channel system: 

tVoV\.e 

Brief site description: 

S,x<;je'oru.sh. ~ U,?\c..v...J. ""-e",bo.dolt~ \.lese-to.. -n'o", \o..",c1..5CApe. MLlI f"ple. flOLJ 

'PO>..-\-"'~ Ct.c.f"~'O, \o..ndsc..o..~e UlH' ... oltf bl'lLi:li"\ -fk+ co\'\ve'l'5e 4-0 th;~ ce",-\-'rnl J.m~~e,. 
Checklist of resources (if available): 
I8J Aerial photography 0 Stream gage data 

Dates: ::fll-I'\e. :z 2, '201\ Gage number: 
~ Topographic maps Period of record: 
o Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-,5-, lO-, and 25-year events and the 
D Existing delineation(s) ror site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

r 
Activ,," Floodplain • Low Terrace 

......1. .~ J. ..... I 

pSleLannel low-Flhsnna,s OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walle the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

Jg) Mapping on aerial photograph IZl GPS 
D Digitized on computer 0 Other: 



Wentworth Size Classes 
Inches (in) MillimetErs (mm) Wentworth 'Size etaS$: 

f--,-- ~~-- ,.~,-'-" ~~~ ,,~.-~~ 

10,0$ - - - 2~6. -- Boulder - - - - -
Cobbl. O! 

2,56 - - - 64 - - - - - - - ~ 
Pobbl. ,'" 0,157 - - - 4 - - - - - - -
Granule 

0.079 2M 

1,00 - - Very ooarSe 'l3and -0,03!) - - - - - - ...... 
Coarse sand 

0,020 - - - 0,50 - - - - - - - " Medtl.lmsand '" 112 0,0098 - - - 0,25 -- - - - - - <1l 
Fln ... nd 

114 0.005 - - - 0,125 - - - - - - -
liB- Q.()()25 0.0625 

Very fine Mod ,--
Coa~f;Ut 

1116 0.0012 - - - 0.081 -- - - - - -MedlumsUt 
~ 

1132 0.00061 _ - - 0.0156- - - - - - - 7)j 
Fine silt 

11M 0.00081 - - - 0.007&- - - - - - -
Very fine -$ilt 

11128 - 0.00016 0.0089 

CI.y 'g 
:;; 

\111111111\111111111\111111111\111111111\111111111\111111111\111111111\111111111\11111 

OCift I 2, 3 4 :; 6 7 8 

11111111\111 111111111111\11111 II 11111111 \1 1111111I11 III 

Din 1 2 3 



Project ID: liz-I Cross section ID: S'L1p Date: Mo. 2DIZ. Time: \'2.',55 M 

Cross section drawing: 
"T;:'o~ hS, ho.TleA.. (t,o. \V\.Cl.;je. . 

ltt+iV'- f/oodplct'/V\ 
-lo W ~ F \e,y) C.\;o..'I\V\f. \ 

Low- f\"w L.ho..\'\n.e\ 
eV\CPmFo..5~e,s the 

Ac'+,'v,,"- F\M&,'\ruV\. 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

o Break in bank slope 
o Other: o Other: --------

/'Jo oHWM t'Vl(ik,o:t-or5 \'\ec.je+Q-\·ec\. h\\\S\~,)e- uJl'+k 
slryru..bo. 

Floodplain unit: .18:1 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: 51 \-t 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

JZI NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
IZL Presence of bed and bank 
D Benches 

Comments: 

o Active Floodplain D Low Terrace 

Shrub: __ % Herb: __ % 

10 Mid (herbaceous, shrubs, saplings) 
10 Late (herbaceous, shrubs, mature trees) 

o Soil development 
IKI Surface relief o Other: _______ _ 
o Other: _______ _ 
o Other: ______ _ 

No ev,'&.eV\Ge. 

\\0 e Tc.,h\\o\,~. 

~. receY\ -r ~\olb. D'('o.(~e 

U.ph\'\.d. c!n:>..\'rv:l.~i~' 'O~c..\e, 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain o LowTerrace 

GPS point: ___________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=-___ --:-: _ _:::_ 
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: D Other: --------

D Active Floodplain o Low Terrace 

Average sediment texture: _=-___ --:-:_-:::;-
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: D Other: -------

D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 

Project: A \ to\'\. Coo.. \ Date: Mo.'O 1.0 I 2..01'2. Time: I'. 2. '3 pM 
Project Number: 421 Town: A Ito"'- State: U'·a.~ 
Stream: 521- Photo begin file#: 2.,.'i! Photo end ftIe#: z.'OO 
Investigator(s): ~~ 'Be\ce Co\\\'/\ C,ov,''''-Q1oill. 

Y IKJI N 0 Do nonnal circumstances exist on the site? 
Location Details: c,el'\;-,o..l PQ,...·hon o~ 

'P('o iec..1" a..reo. .. 

Y 0 IN I)(l Is the site significantly disturbed? 
Projection: U,TM Datum: NAD83. 
Coordinates: '3 'f052.S' mE ,., i '"/0 3 1i Lj "" f\J 

Potential anthropogenic influences on the channel system: 

NOY\!0 

Brief site description: 

lCl.l'\dsCApe. , :rv,,\,\ I per) ~e~ru...!i:oh, 't.. u.p\o.,\'I.J. <5~o..t';,€>eQ r torb~ o.c\O~'& +ke. 

f.,V\'t'teV\.c"W, E p~evne..rc<-l 5-h-eo-'M CVv>-I-W\e, I 15. 
Checklist of resources (if available): 
)g) Aerial photography 0 Stream gage data 

Dates: ::fu.ne .'2:l / ,;20\ \ Gage number: 
12[ Topographic maps Period of record: 
o Geologic maps 0 History of recent effective discharges o Vegetation maps 0 Results of flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating 
o Rainfuillprecipitation maps 0 Gage heights for 2-, 5-, 10-, and 25-year events and the o Existing delineation(s) [or site most rec;ent event exceeding a 5-year event o Global positioning system (GPS) 
o Other studies 

Hydrogeomorphlc Floodplain Units 

I' 
Active Floodplain 

ICow~-h 
.... .L • ~ l 

Low'Flhannels OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I, Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section, 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
o Digitized on computer 0 Other: 



Wentworth Size Classes 
fnche.s,(in) MllIlmelers (mm) v-JelllYlorth size- clsss 

,~-~~-~, 
r_~~~~_~ 

"'---,",-~;-",",~-

10.08 - - - 256 - - Boulder - - - - · 
Cobbl. .. 

250 - - - 64 -- - - - - · & Pobbl. 
0,157 - - - 4 -- - - - - -

Granule' 
0,079 2,00 

1,00 - -
Vary ooarsewnd 

0.00(1 - - - - - - - -
Coarse sand 

0.020 - - - 0,51) - - - - -- - - '0 

Medium sand ~ 1/2 Q.0096 - - - ll.2~ - - - - - - -
Fio{l iand 

114 0.005 - - - 0.125 -- - - - - · 
1/8 - 0"))2, 0,0625 

Veryflnosand --
Coarn.e !Silt 

1/16 0,0012 - - - 0,051 - - - - - - -
M~dium5jlt 

Iil 1/32 0,00061 - - - 0,015&- - - - - - -
Fi118'S11t 

1164 0,00031 - - - 0.0078 - - - - - - -
Very fine silt 

1/128 - 0,00015 0,0039 

" Clay ~ 
:;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

D. I 2 3 4 , 6 7 8 

1I1I1I1I1111111111111111111111111111111111111111111111 1 

0(11 I 2 3 



Project ID: 42 Cross section ID: S'Z r Date: 0.: It> 2012. Time: \: 23 \VI 

1] - s hli~eol drtlMq~ e. I 

'f'O~ h 5.h.o.peci c. I,."o.l'\l'\e..l. 
So,. It e. ~~er\le'Sce.'I\c,e, acl"oe.S 

Low- Plow-=- +We. c l.rIo..V\ V'\.e \ I ,&01'\ \ :;, 
1"1\0 I €I 'I-~ . 5' ~c,-\~\le FbJ.p\""V\ 

OHWM .c. '> c. #8 

GPS point: Se.e., IQcp:h'o'A /:>'1\. tl"'ol'd--

Indicators: 
~ Change in average sediment texture 
D Change in vegetation species 
IZI Change in vegetation cover 

Comments: 

Floodplain unit: D Low-FiowChannei 

GPS point: __________ _ 

[gI Break in bank slope 
D Other: ______ _ 
D Other: _______ _ 

Active Floodplain D Low Terrace 

Characteristics of the floodplain unit: \ 
Average sedimeuttexture: Ce'c\::'\e, I o..\'\::,vJo..r 't.? c:'r'l 
Total veg cover: ~ % Tree: __ % Shrub: __ % Herb: ~% 
Community successional stage: 

DNA 
~ Early (herbaceous & seedlings) 

Iudicators: 
1ZI Mudcracks 
D Ripples 
IZI Drift and/or debris 
IZI Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: ______ _ 
D Other: ______ _ 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: o Low-Flow Channel D Active Floodplain o Low Terrace 

GPS point: _~~~~~~~~~~_ 

Characteristics of the floodplain unit: 
Average sediment texture: _=-___ --;:-: _ _:::_ 
Total veg cover: ~_ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: _~~~~~~~~~~_ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ ~ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: _______ _ 
D Oilier: _______ _ 
D Oilier: _______ _ 

D Active Floodplain o Low Terrace 

Total veg cover: ~_ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples o Drift andlor debris o Presence of bed and bank o Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: _______ _ 
D Oilier: D Other: --------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A I+o~ Coo.l Date: M(;t~ "', 2.:Wz., Time: 3~ 22 pM 
Project Number: L\ 2. \ Town: Avl"olA., State: \lot;:)."'-
Stream: S2~ Photo begin file#: ZC!'2,. Photo end file#: 2'1t.j 
Investh!ator(s): ":;je ~~ Boic.e. Ctl I \,,,, Ct'l\U\\,o,+Oll\. 

y IZl / N D Do normal circumstances exist on the site? 
Location Details: L.Je,,,,t"<!!'.tl'\ pOl"h'oY\ of 

vf"e>iec_+ O-f"&l.. 

Y D / N IE. Is the site significantly disturbed? 
Projection: L.I. T'M - Datum: AlM)'!)! 
Coordinates: '::it@ ~'i3"11 '" E 1.11404:>1" I \11 N 

Potential anthropogenic influences on the channel system: 

None.. 

Brief site description: 
t"'I'-'t:fI\ ~ 'J"v..I'\\'j'e.' ) Cl!,o. 'M. \:, \ e- o ... ,\(. \o:>..vJ, f.l c.AVq", • D\o.,'vI..o.!'j~ 

If:JCYe. v.,")slope .... I'll 0. 

1'':;, '1\0 t- \le"'~ ?'i'eve..\eY'C'/-, 
Checklist of resources (if available): 
IRI Aerial photography D Stream gage data 

Dates: ::f1.\.V\e, '2'2., 'ZoH Gage number: 

~ Topographic maps Period of record: 
Geologic maps D History ofreceot effective discharges 

D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainful1lprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) fur site most recent eveot exceeding a 5 -year eveot 
D Global positioning system (GPS) 
D Other stodies 

Hydrogeomorphlc Floodplain Units 

Active Low I errace. 

... -"..L 
~ 

ps,eLanne, --r:han:e( OHL /, 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the stody area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a represeotative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sedimeot texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Ideotify any indicators preseot at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identity the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph IZI GPS 
Digitized on computer D Other: 



Wentworth Size Classes 
Incnes (in) Mlllimetera (mm) Weflt'ilvocth 51z.a- cless 

'~";_C-_~_~___ _',,"",'_',,~~~'~ ~-~~ ~,'~"-,",,~~~-

10.08 - - - 25<l -- Baukler - - - - · 
Gobbl. "ijj 

2.56 - - - 64 - . - - - - · ~ 
Pebbte 0 

0.167 - - - .. - - - - - - -
GtB.flule-

Q.079 2.00 

0.039 - - - 1.00 
Very ooarse sand - - - -- · Coar$O sand 

0.000 - - - 0.50 - - - - - - -
~ Medium sand 

112 0.0008 - - - 0.26 - - - - - - -
1/4 0.005 - - - 0.126 - - F"ine'SSm.l 

- - - - -
118- 0.0025 0.0626 

Very fine sand 

CoaTse si~ 
11W Q.0012 - - - OMI -- - - - - -

Medium: silt 
lit 1m 0.00061 - - - 0.015(>- - - - - - -

Fine silt 
1164 0.00031 - - - 0.0078- - - - - - -

Vary fine silt 
1M28- 0.00015 0.0039 

" Glay ~ :;; 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 

0"", I 2 3 4 5 6 'I 8 

\111111111111111\111111111111111\111111111111111\11111I 

Din I 2 3 



Project ID: 142 Cross section ID: S 2.'6 Date: Mo.. 1J 2012. Time: 3 ~ :2.2 
Cross section drawing: 

Ac+ivc (:/OOdp/Cl;'" 

LC>l~~~ ~ \01,..1 c,",a..\\Y\f., 1 
e 'l\.C OY'(>. P"'~ "",e<1 

l' ....... Low ~ Flow C. ha..V\~e,\ +ke A~_+,\!e.. F Itl(:d,f"'\".(lA 

OHWM 

GPS point: See. Ipco:hon 1m £roYl'~"' 

Indicators: 
o Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

No 6~ W M. iV\d.k . .c).:t()r~. 

Floodplain unit: .!&! Low-Flow Channel 

GPS point: __________ _ 

o Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

o Active Floodplain D Low Terrace 

Characteristics of the floodplain unit: 
Average sediment texture: re)o\,'e, c,/l1.l.16e a.V\~\)..\o.l'" Co \\v. VI'It\'\. 

Total veg cover: -4- % Tree: __ % Shrub: __ % Herb: % 
Community successional stage: 

.I8I NA o Early (herbaceous & seedlings) 

Indicators: 
o Mudcracks 
o Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
o Swfuce relief o Other: _______ _ 
o Other: _______ _ o Other: _______ _ 

No 1\l\ct\'Co.+ofS, il?\o.wi j)\f"o..lV\-a.~e SwC\.\e. C,e.v\iJ,.\o...-h'ol'\ 

1V\ ·+opo~otO-p'n.~ creo:tes 0. r.;X"-,A~ ~or 'Pe.,f\\O~.\'C ... 

SlJ.r·~cQ., l,>.':Io.+er +0 -9\OW. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: ___________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: _____ ----,_--,-,-
Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Total veg cover: __ % Tree: __ % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: D Other: --------

D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A I-\ov\ Cec..\ Date: 1'1\0.1\ Ie I 'U> \ 2" Time: 3.: L4 9 plVl. 
Project Number: 1.\ '2 \ Town: A \. 01'\, State: U +0.1\ 
Stream: S 1.~ C. Photo begin file#: 30 I Photo end file#: 303 
Investil.!ator(s): ::re.~~ "£<0\' ee c'd\I'II. o\)\V\fl1M 

Y cg[ / N D Do nonnal circumstances exist on the site? 
Location Details: We&texV\ portion of 

'Dto (u...-t o."e"G-, 

Y D / N ~ Is the site significantly disturbed? Projection: UIIV\. Datum: NADB3 
Coordinates: '3(08'']0$ "" E. lot 1"10 23GJ I'V\ /IJ 

Potential anthropogenic influences on the channel system: 

None 

Brief site descriptiou: F'1·r\\\O .... - ':ju."(p::~ So..~bI'lA5k) CtoW\be.1 D",K, \a.\'\d,e.C,o. pe WI"'''' 'H"e \I'\ci~ed 
Cho.,VlVl€tL So.V\&.s.toVle \;~t.lsoc,K. +V.i·0w.:\"'ol.l.+ c~o.'I\V\e\) -\,o.f" 1-her Uf" c. h", VI I'\e \ + he. 
?o.~\'c.\e. Site. il'\c,\t.tME, bDI.(,\tle.-r!':>, ~phe,Wl.eru.,' s-\Tec..TY\ t.n.ll.'I\ Vl.e \ Of. 

Checklist of resources (if available): 
IRI Aerial photography D Stream gage data 

Dates: -;;m'l\G 7.1. I zc,1\ Gage number: 
[,2Q Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfa11lprecipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) fur site 
D Global positioning system (GPS) 

most recent event exceeding a 5-year event 

D Other studies 

Hydrogeomorphic Floodplain Units 

I' 
Active Floodplain 

r'.'""'" ~ .. "-iil 
L()W'F!han~ o:L P8leLanne, 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

L Walle the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site, 

2, Select a representative cross section across the channeL Draw the cross section and label the floodplain units, 
3, Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IZl Mapping on aerial photograph ~ GPS 
D Digitized on computer D Other: 

£phemuq/ s+re41Y1 Channel Cf 



Wentworth Size Classes 
tn-ches {in) MflfimGrter$ (,nm) IJ..Ientworth size cle~ 

.~-,.--~~ 1-.' ~-----,,"",~ 

80utder 
jO,OS - - - 256 - - - - ~ - -

64 
Cobbl. I 2.66 - - - -- - - - - -
Pebble e> 

0.167 - - - 4 - - - - - - -
Granule 

O,O7~ 2.~0 

1.,0 - -
Very Qoarse sand -0.039 - - - - - --
Coarse sand 

0,02!) - - - 0.50 - - - - - - - 'l? 
M.4Iurt\ .and $ 1/2 0.0006 - - - 0.25 - - - - - - -
Fln ... nd 

114 0.005 - - - OJ2S -- - - - - -
1/6 - 0,0025 0,0625 

Very fin6 $and 

Coat .... lIt 
1116 0,0012 - - - 0.031 - - - -- - -Madiumsl!:t ~ 

1/32 0.00061 - - - D.Q15()- - - - - - - ill 
Fine silt 

1164 Q,00031 - - - 0.00/6- - - - - - -
Very fine .silt 

11128 - 0.0001 0.003S 

Clay j 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oem I 2 3 4 .5 I} i 8 

1111111111111111111111111111111111111111111111111111111 

Oin t 2 3 



Project ID: L-f 2.\ Cross section ID: S2.ct Date: flAo..u ~ 20\'2. Time: 3 ~ Y'1 0 M 

Cross section drawing: 
~ 

S,h<.l.pe.d. c... h~""'v\'€!"\ . .11 If!t. -rr;lJ..~h 
--r 

1'V\c..\~ed.." 
IS' 

De;e,p\\~ 
5' 3 ~l Low 7~ 'fYo.c.e. £ f he me f"<::1-\ 'S+'feo,M r 

...... t-' ~ Ac.;h' >Je r \o.J..f"\~ '" 
I-k,.s' - l.oW- Flow Cho.\'\V\e\ 

c...\no.y\Y\e\ q 
OHwfY/ .:: AC-f/v~ /-,/ood plAIn == 5/ wide-

OHWM 
ESc.. #9 

GPS point: ~e,. lpc.o. ~'\'o\f\ 1:>\'\ fnm+ 

Indicators: 
~. Change in average sediment texture 

, Change in vegetation species . 
13 Break in bank slope) d3 e,,-h VlC.:r 

Other: 
IRI Change in vegetation cover D Other: 

Comments: 

Sp\r\e V'>I\eF"oJ c.. V, o. V\ ,/\.e., \ 
, 

OHWM p(es~(\1' w\-I-h 

Floodplain unit: I&l Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: \ 
Average sediment texture: pe.,<>lote, Cov.",,·se aV\eu.1o.r 
Total veg cover: ---11- % Tree: __ % Shrub: __ % 
Community successional stage: 

lEI NA 
D Early (herbaceous & seedlings) 

Indicators: 
~ Mudcracks 
D Ripples 
IR1 Drift andlor debris 
[;gj Presence of bed and bank 
D Benches 

Comments: 

Herb: __ % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
IXl Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

MeA\'\d.er~ ,'\,\ ~ Ou.:\'·· e>~ 1o.1I';jev- cobb\e ~ Ioou.\d..er 

S \ ee& l'Y'I.o..:-te:\\' 0..\ . 



Pro' ect ID: 1.\ '2. \ Cross section ID: S:Z.q Date: <l.~ (" 2.012. Time: 3:!./ 
Floodplain unit: o Low-Flow Channel ~ Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: colololl?J/ COU.f'Se,. o..~~\J.,\Q.'I'" 
Total veg cover: ~ 1. % Tree: __ % Shrub: % Herb: ~:1. % 
Community successional stage: 

DNA 
i:8I Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift and/or debris 
IZI Presence of bed and bank o Benches 

Comments: 

'Po.'\-r \' c. \e 
we\\ 

$\ ~e. n} ... 'f\~eA';;. 

~ri'ec9" 

Floodplain unit: 0 Low-Flow Cbannel 

GPS point: __________ _ 

o Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

o Soil development 
~ Surface relief o Other: _______ _ 
o Oilier: ______ __ o Other: _______ _ 

o Active Floodplain JZl Low Terrace 

Characteristics of the floodplain unit: 
Average sediment texture: t,:e! b\c.\el Ceu,'("'$l,I!!. o."'8vJ..o..,.. 
Total veg cover: 1!i:O % Tree: __ % Shrub: ~% Herb: l.\O % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
o Benches 

Comments: 

® Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
o Surface relief o Oilier: ______ __ 
o Oilier: _______ _ 
o Oilier: ______ __ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A \1-0"" C.oo, I 
Project Number: 1.1 ?.\ 
Stream: s30 

Date: M4~ &, 2,0' 2. Time: 1../ : Dq pm 
Town: It l"roV\. State: u.+cch 

Iuvestigator(s): ::le,~~ 'SO\ce. Coli\VI. G!iY\C(~1'\. 
Photo begin file#: 301.\ Photo end file#: :3 1:) 1-

" 
y IZI / N D Do normal circumstances exist on the site? 

Location Details: We .. ferv\ podic (\ ~ 
?\"oj(.C;\- Cl reo. ' 

y D / N IZI Is the site significantly disturbed? Projection: Ll TVVI Datum: I'JA'D'B3 
Coordinates: 310 '5<.'( L-ID ME. '"II L'IO 1101 I'Vl N 

Potential anthropogenic influences on the channel system: 

None 

Brief site description: \. 1 
Rn~"'- ::r ....... ~r&r; Sa.selo'-~J Gto.lNI..loe,\ cx.,'v ... ! W\\\>\\\>\AA1 u.p\o..J.. heroo.ct'ou.s \,I~e+<>..1'o11.' 

:J:'",d£>eJ. C','-"C\.v\v\e.l. E I:Ihe\V\e.'\Cl\ '2rrre~YvI. CJ'\c\'I'\V\el 1.5, 
Checklist of resources (if available): 
[R) Aerial photography 

Dates: -::rUi\e 22, :lOll 
IZI, Topographic maps o Geologic maps o Vegetation maps o Soils maps o Rainfull/precipitation maps 
D Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

D Stream gage data 
Gage number: 
Period of record: 
D History of recent effective discharges o Results of flood frequency analysis o Most recent shift-adjusted rating o Gage heights for 2-, 5-, 10-, and 25-year events and the 

most recent event exceeding a 5-year event 

Hydrogeomorphlc Floodplain Units 

Active Floodplain 

I r 
OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

L Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units, 
3. Determine a point on the cross section that is characteristic of one ofthe hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position, 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location, 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~. Mapping on aerial photograph ~ GPS 
o Digitized on computer D Other: 



Wentworth Size Classes 
Inrnas (in) Millime""" (mm) Wool¥lPlth G~~ cll;1~ 

-~~,~-~- "-""'~-<~ ~~-<~-~-~-~ ,~-,~~,---

Bookler 
10,06 - - "'" 2Si! - - - - - - · 

CObbl. 'i! 
256 - - - 64 -- - - - - · " Pebbl. is 
0,167 - - - 4 - - - - - - · Graoule. 
Om9 2,00 

WO - - Vary coarse!! sand 
-0,039 - - - - -,--

coarse sand 
0-020 - - - 0,50 - - -- - - - - u 

Medium sand ~ 112 0,0090 - - - 0.2$ -- - - - - -
Fine sand 

114 o,oOS - - - 0.12& - - - - - - -
118 - 0,0025 110625 

Very nne sand ---
Coarse sm 

1116 0,00'12 - - - 1),031 - - - - - -
Medlwnsilt 

~-1132 0,00061 - - - 0.0100- - - - - - -
Fine silt 

1164 Om1'11 - - - 0,0011\- - - - - - -
Vfilryfin~silt 

11128 - 0,00015 O~OO39 

" Clay :1i 

1111111111111111111111111[111111111111111111111111111111111111111111111111111111111111 
0.10 ( 2 3 4 j 6 ? 8 

II 1111 1111 II II II II II 1111 II II II II II II 1111 II II 1111 II II II I 

Oin I 2 3 



Pro'ect ID: I../zl Cross section ID: S '30 Date: Mo, iD 2/)\2 Time: 
Cross section drawing: 

OHWM 

GPS point: See I Dco:,h'E>YI on fnm± 
Indicators: 

5a Change in average sediment texture 
o Change in vegetation species o Change in vegetation cover 

Comments: 

'Lb' - A\ I'\.O~-l' 
\\i:'r+i c:..:>.1 ~p v..emefR \ "CiTf"60-Vw\. 

C. "'A \f\)/\f, \ I 5 

ESC #/6 

[2?i..Break in bank slope o Other: o Other:--------------

~+""- bo...V\ ¥:..s hO-ve t'o..\)e, \\\~ W\1-h +h,e C;n,o.Y\~e, IV\ 
S\O?e.- VV\o..s¥..e.& b~ \+~ fphem~V'<"..\ {:Jow r~;Me.. 

Floodplain unit: I2Sl Low-FlowChannel o Active Floodplain o Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: . J •• n l of), \ ece<' 
Average sediment texture: -pelo'lo.\e I \o\J.'I\l},.eQ,. \ IJe,Vl.eJ!l- 011\. Q,r V- 'P' -<> 

Total veg cover: ('Jf % Tree: __ % Shrub: __ % Herb: __ % 
Community succ~l stage: 

jZl NA o Early (herbaceous & seedlings) 

Indicators: 
J8l Mudcracks 
,[gJ Ripples 
Rl Drift and/or debris o Presence of bed and bank 
o Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
~ Surfuce relief o Other: _______ _ 
o Other: _______ _ o Other: ___________ __ 

\J~J~ 'S0.'ot\e, .breJ~'" -tt'O\'Y\ Ac.,tl've.- F\oodp\rul/\. 
til i-\A,,_ C.o 1o\d,/2, 'f, ;:),ro...\IeA ~ -tell o.\. 



Project ID: 4'2.\ Cross section ID: S'30 Date: t-A,,,, W 2,0~2 Time: Lf :D9 
Floodplain unit: 0 Low-Flow Channel Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: \ _ A 

Average sediment texture: t>Bb\:,\e/ lou.~~ Tl\Q..+~ 
Total veg cover: (J) % Tree: __ % Shrub: % Herb: % 
Community succ~l stage: 

IZl NA 0 Mid (herbaceous, shrubs, saplings) o Early(herbaceous & seedlings) 0 Late (herbaceous, shrubs, mature trees) 

Indicators: 
IRI, Mudcracks 
IZl Ripples 
Jgj Drift and! or debris 
rgJ Presence of bed and bank 
o Benches 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPSpomt: __________ _ 

o Soil development 
~ Surface relief o Oilier: ______ _ o Oilier: ______ _ o Oilier: ______ _ 

o Active Floodplain IZJ Low Terrace 

Characteristics of the floodplain unit: \ Me.. :t' 
Average sediment textUl'e: c..ou.~e. '3 f'o.0e pc..\le VI: 

-:.1_ I ..... 5 Total veg cover: ----.::.L % Tree: __ % Shrub: _ ..... _% Herb: % 
Community successional stage: 

DNA I2?J Mid (herbaceous, shrubs, saplings) 
o Early (herbaceous & seedlings) o Late (herbaceous, shrubs, mature trees) 

Indicators: 
o Mudcracks o Soil development 
o Ripples o SUl'face relief 
o Drift and! or debris 
o Presence of bed and bank 

o Oilier: o Other: -------

o Benches o Oilier: ______ _ 

Comments: 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\t~", C..oo..\ Date: Mf.I.'l 1-, ZOj Z. Time: /0; 21 Cl.W\ 
Project Number: '-1'2. \ Town: A \tOI/\ State: U. +oh 
Stream: 53\ 
Investigator(s): ::reJ.f \3e.\'c.t?_ CoIl,,,,. C ..... V\Y\.t\-k'll. 

Photo begin file#: 3'2./., Photo end file#: 3 t'Jl' 

y ~ IN D Do nonnal circumstances exist on the site? 
Location Details: EIf''''''efV\ ~,~r~·!o\f\. ,..f .. 

'Pt~je.rA" o.f c.. 

y DIN JZI Is the site significantly disturbed? 
Projection: i...l I'M. Datum: NAD'i!3 
Coordinates: 3 T- \i-DI W\ S'- l.\ \ 4Io~":f 1M I\J 

Potential anthropogenic influences on the channel system: 

NOI'\t!" 

Brief site description: 

'PI,(\~oY\ ~ JIJ.Y\(pe.:I; t')O.Ef.k ....... ~1" 1 rv\"'\"'f'~"'v\::\ ' '&c,~\Abl S\"'l-v..b erO'i>\'o'(l.oJ Io.",cl.s C,o,p'f., 

~'~\O)/\,t &S<l.-\\I'\C\!':\ti:, s.wo,.\e,. , 
Checldist of resources (if available): 
jgJ Aerial photography D Stream gage data 

JZ] 
Dates: "S"IJ.'I\€:" ZZ, '2,.0\\ Gage number: 
Topographic maps Period of record: 

D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 

D RainfalVprecipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delinealion(s) [or site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

I' 
Active Floodplain IL:errace I 

• .... .L 
L .11 ... T 

lOW-FIhannelS OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site, 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
fnchea(in) Mill1meters (mm) 'v"knt'Norl:h sl¥-e class 

'"+~-~ --~~----~-- ---~-~-<~-~-~~~~-

Boulder 
10.06 - - - ::<56 - - - - - - . 

64 
Cobble ~ 266 - - - -~ - - - - -
Pebble e 

0.167 - - - 4 -- - - - - -
Granola 

0.07Q 2.00 
Vatv coarse sand 

0.D30 - - - 1.00 - - - - - - -
Coarse sand 

0.02.0 - - - 0.50 - - - - - - - l Meditlm sand 
If< 0.0000 - - - 0.2$ - - - - - - -

FinG$and 
114 0.005 - - - 0.12<; - - - - - - -
1/1)- 0.0025 - f--- 0.0625 

Very fine .sand 

Coarse silt 
1116 0.0012 - - - 0.051 -- - - - - -

Mediums-ilt 
W 1132 0.00061 - - - 0.D15&- - - - - - . 

Fine silt 
1164 0.00031 - - - 0.0078- - - - - - -

11128 - 0.00015 
Very fine silt 

0.0089 ." Cloy ~ 
:;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
0_ I 2 3 4 5 6 7 8 

1111111111111111111111111111111'1111111111111111111111I 

Oin I. 2 3 



Pro'ect ID: 42\ Cross section ID: S ~ Date: 1'1\0. -=r 201'2, Time: \0:2,\ 0.'1'1\ 

Cross section drawing: 
\J - ~I,-,<lI.\led. cl"o.\V\O.~e. 

Le!>l,~· f\¢>t.'l C,\.,.I)..\I\V\e.\ 
ie/t I 

Lt..,,,,\ 

Ae·H v 1:: ~/(/oJ pllil:'" 
Le:>c.::. - rr lew C-1r'I().\,\",e, \ 

e V\ C"(~\III\ P 0.. It, \t.<:~,::t., e.vd\ 'Ire.. 

Ae.:fl vi!. F \0(\& p\<l.i \I\, 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: IZ! Low-Flow Channel 

GPS point: __________ _ 

D Break in bank slope 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Characteristics of the floodplain unit: 
Average sediment texture: )?elo\::.\e, C,.DIJ.(,'Oe, o.'I'\3U.\o.\ plC.+~ 
Total veg cover: A 1.. % Tree: __ % Shrub: __ % Herb: ~ i % 
Community successional stage: 

DNA 
IZI Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
lZl Drift and/or debris o Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surface relief 
D Other: _______ ~ 
D Other: _______ ~ 
D Other: _______ ~ 

Ufl.o.V\& d.'fo.(V\o.~e. S,Wo.te.) d-i'o.\'I\Clge. ho,~ n\J...'Me:!'OLLS l\e..o.d.c.IJ,:\'~ 
;Y\d"c,o...In'~ o..c..+ive eV\tf'ett<:.h VV\e.1'\1-. Upper PO'/"'\-1'oV\ of! cil'"t'A\'V\C\~e 

is l'Y\ore "e~ei-o,+ect WI't·\" upt."\.Yyl s.'f;:(,~c,,\es. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: ---------c-~ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surrnce relief 
D Other: _______ _ 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Average sediment texture: ---------c-~ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AI+oV\ CO" .... \ Date: 1JI.o.-::, ""' I 2.0 \ 2- Time: II ',Oz. Qm 
Project Number: L\'Z. \ Town: A \'re.~ State: U:\b..h 
Stream: ~'32 Photo begin file#: 33 to Photo end file#: 3o'B 
Investil!ator(s): :re~..p 'Boke Cot\,,,,, Cov\V\<I:TO\l\ 

'-' Location Details: E:Cl.o-refl"l porttol'\. olC 
y IRl / N D Do normal circumstances exist on the site? 'Pro I'e", + cere-a., 

y D / N cg( Is the site significantly disturbed? 
Projection: L,l:'r~ Datum: N A-D 13 '3 
Coordinates: '3 '1\ jl, ~ \ ME. 1.\1411>'83 M N 

Potential anthropogenic influences on the channel system: 

NOVle-

Brief site description: 

5c"v,k1 ShN\:' \o.V\d,."c.o..,,?e. wIth 0.. d.e,ep\~ i\'l.e' sed v..p\O-f\.cl HY\'()l\I'\ - ::rI.AV\\' pe.'\ , 
clsa.\\\O.~e &~oJe. \.I>'-\-h.e,\J'ck.\\c\>, o~ V'l\a.~S ~o3\",res Shovl't\ t'V\ -rasioY\ G'f"OJ:'.\£··s" 

Checklist of resources (if available): 
~ Aerial photography 0 Stream gage data 

Dates: ::J1..lV\e 2.2, 2J>\~ Gage number: 
~ Topographic maps Period of record: 
o Geologic maps 0 History of recent effective discharges 
o Vegetation maps 0 Results of flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating 
o Rainfall/precipitation maps 0 Gage heights for 2-, 5 -, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event o Global positioning system (GPS) 
o Other studies 

Hydrogeomorphlc Floodplain Units 

I' 
Active Floodplain 

·I:~-h 
~ .... 

LoW'F~han~ OHL P81eLannei 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

i81 Mapping on aerial photograph IX! GPS 
D Digitized on computer 0 Other: 



Wentworth Size Classes 
loches (in) Mlilimolers (mmJ \Nentworth sizE. cJ:a$S 

1------'.'-_, _,u"_~~~ __ ~ __ ~_ 

10.0a - - - 256 - - Boulder - - - - -
2.56 - - - 64 - - Gobbl. 1 - - - - -

Pebblo '-' 
0,157 - - - 4 - - - - - - -

Granu"le 
Q,07G 2,00 

1,00 - - Vent coame sand 
Q,03!I - - - - - -......., -

Coarse sand 
Q,02O - - - 0.50 - .' - - ,- .- - l Medlum •• nd 

112 0,0090 - - - 025 - - - - - - -
Fino ""no 

114 Q,005 - - - 0,125 -- - - - - -
1/ll- 0.0025 0.0625 

Very fioe '$and-

Coarse silt 
1116 0,0012 - - - 0.031 - - - - - - -

Medium slit 
1132 0,00061 - - - 0.015&- - - - - - - :!:l 

Flnes1lt 
U) 

1164 Q,00031 - - . M075-' - - - - - -
11128 - 0.00015 

Very fine $ilt 
0,0039 

" Clay ~ 
::;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0.111 I 2 3 4 ;) 6 7 8 

111111111111111111111111111111111111111111111111111111I 

Om 1 2 3 



Project ID: L~ Z, Cross section ID: S32 Date: ~ 1,"2012.. Time: 1\', D'Z.. a. 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: JZl Low-Flow Channel 

GPS point: __________ _ 

\J .. ::, ho' peA, &:l·tI.\\fl.,(),.~ e, , 
.,) 

~~!P fo..\le, \\\'\A~ ~o.\A~~':.>. 
u,iJ!\ - 1'\ OW c.bV\\I\€. \ 

CC;v\C',o WI po.. \!'5e~ e\l\+'fe 
A d "'.Ie f \eod-f-\ \ '" \' V\ 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Characteristics of the floodplain unit: \ \ 
Average sediment texture: S().Y'\d

j 
SO-I'V\e. se(L'ment o.~ rli\\ ill> ope 

Total veg cover: 1'; 1 % Tree: __ % Shrub: % Herb: ~ 1 % 
Community successional stage: 

DNA 
IZI Early (herbaceous & seedlings) 

Indicators: 
I2Sl Mudcracks 
D Ripples 
L81, Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

~ec.eV\-\- *\oW 1V\ci.ko.-\-ett b'j 
CJt. rv\1:>'\'"e. -~f"eq,..u.eV\ t f\o~. 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: _______ _ 

f'{\ I'Y\\'V'I\.Q.\ 5c..DU.t';Y'\~ No 1~d.icQ.-h61t5 
Li'r' \ o..\I\J. ctttl.,\'\1\ ~e, S~ \ e. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: -----~----c_c_ 
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Average sediment texture: _____ -,-,--_,-:-
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A 1+61'\. Coo. 1 Date: M.a.,! "'f, -z.orz. Time: 12.: D't- p .... 
Project Number: L.f 2.\ Town: Alton State: Llto.h 
Stream: S33 Lower Rob,'nSoI'\ Cree "- Photo begin file#: 3L\ ~ Photo end file#: ~50 
Investigator(s): I ::Je.~ BOIce. c.o\\'''' c.""',,,-Q-t-
Y JZI / N D Do nonnal circumstances exist on the site? 

Location Details: F-o.o-rery\ pori"toV\. of' 
pI'!> jW+ o.~o.. !.ower Ro""'"",o,,,- Cree K. 

Y D / N ~ Is the site significantly disturbed? Projection: U'N\. Datum: tv AD '83 
Coordinates: ~ 9-1 '(5()(o N') E Yl l ID'1'DI M N 

Potential anthropogenic influences on the channel system: 

Nlm.e 

Brief site description: 
la.\,\!5CApe, Deeply 'R",'1o\'\ ,. J'v.",,'per , Sa.'3e\o'f'LlS~, lR.?\o..-rul herbo..C\'Dl..Lo l.J~e'+a.+e.cl 

eY\-\-re'l\vhecl- 1.\0', {Y\Q'OS. s\U'MP\\I\.~ o..\cV\.~ c:...-eell,.. 1:Y\-I-e.'NVI\-I\e,'I\~ StreQV'I\ Cha.v",e\ 1 pmfo~ 
Checklist of resources (if available): 
IZI Aerial photography D Stream gage data 

Dates: :Jlkne. 22, ,20 II Gage number: 
lEI Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfuillprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Actve Low Terrace, 

~ . -"- -'.. 

~FrhannelS :fM pale[ann~ 
Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

I2i Mapping on aerial photograph ~ GPS 
D Digitized on computer Other: 

:I,,+e (1Yl1.j-.{en+ strea Y1'\ Ci1",nn-€ I 1.. 
Lo 'oJ ,eX" RO'oII1.$OI1 C('ee /<. 



Wentworth Size Classes 
IllChos. (In) NUn/meters (mm) \Nentworth 51;!.~ clQSS 

.~ ""-~--~~~~-,~ 

10,08 250 
Boulder - - - - - - - - - -
Cobble ;;; 

2.56 - - - 64 - - - - - - - iO 
Pebble i5 

0,157 - - - 4 - - - - - ,- -
Grnnu~ 

0,07$ 2.00 

0,069 1,00 - - Very coarse sand - - - - - -- -
Coarse sand 

0,020 - - - 0.50 -- ~- - - - - ~ 

Medium sand ~ 112 0.0096 - - - O,2~ - - - - - - -
1/4 0,005 - - - 0.125 -- Fln ... nd - - - - -
118 - 0.0025 - -- 0.0625 

Very fint) sand 

Coar.se sUt 
ll1e 0,0012 - - - 0.031 - - - - - - -

Mediurrtsllt 
1/32 0.00061 - - - O.o1!j6- - - - - - - ~ 

Fine silt 
1/64 0.00031 - - - 0.0018 - - - - - - -

11128 - 0.0001 
Vfi!ry fine silt 

O.OQ39 
'0 

Clay ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0<111 I 2 3 4 5 6 7 8 

II I' 1111 III' II I' II I' I' I' II II III' 1111 II II I' I' 1111 II I' III 
0", I. 2 3 



Project ID: 4'2..\ 
Cross section drawing: 

Cross section ID: 

Lo ..... 
T<'I"""Gf.., 
'8eVlc.k 
\, 

3 

Hi Teffil '1,,1 

OHWM 

GPS point: See \OCO+IOv\ em £reV\t 

Indicators: 
EI Change in average sediment texture 
D Change in vegetation species 
IZI Change in vegetation cover 

Comments: 

Date: ['.\0.., r 2012 Time: tZ,:D"f \'V\ 

L-ew· f \()lAI c.,h""'/\·M~,\ 1<;, - 2 " 
be.\oLil -the Ac.,-H-Je r\J.p\~\Y\. 

So. It e ~~(\le s,c...e.V\ce e'ft 
D'ft +he.. '&0\ \ ~ IOCII-.S 

\'1\ t\c e., c.., "'-e>. '" '" e. \ . 

IiSI Break in bank slope 
D Oili~: ____________ __ 
D Oilier: ____________ __ 

Ol-\\1)'(Y\ ?te,.~V\t. Clrco..'ft'(\e\ \''21 loc..o-+ed ,'n. -the :rY\+erml'-Ite~+ 
s-n-eo.VV\ C.'\I\C'.<.IAV\.e..\ 1. 

Floodplain unit: l&l Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: n.. ~ 

Average sediment texture: Sf'fO.V'l.V.\e., ,ov-V\,Otedl 
Total veg cov~: > 1 % fee: ____ % Shrub: ____ % H~b:~% 
Community successional stage: 

DNA 
D Early (h~baceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~, Drift and/or debris 
I:8l Presence of bed and bank 
J8I Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (h~baceous, shrubs, mature trees) 

D Soil development 
® Surface relief 
D Oili~: D Oilier: -------------

D Oilier: ________ _ 

E.l<.c.e'SS 0.(2 sm\'meV\t b~n'es +'ws CoIJ.:rSe)1 1YlCl1-e.-'fI'a.\· 

'S e.d\M6V\t' \ S 50d\J. 'fo.+eA. 



Project ID: 42' Cross section ID: 53'3. Date: Mil; 
Floodplain unit: D Low-Flow Channel IKI Active Floodplain D Low Terrace 

GPS point: ___________ _ 

Characteristics of the floodplain unit: \ 
Average sediment texture: ti-\:'\:::'\e. I CO\J.f~e o..V\~u.. 0..'(" 

Total veg cover: --J?i- % Tree: __ % Shrub: __ % 
Community successional stage: 

IBNA 
D Early (herbaceous & seedlings) 

Indicators: 
121 Mudcracks o Ripples 
I8J Drift and/or debris 
~ Presence of bed and bank 
~ Benches 

Comments: 

Ft \-\e. '/Y\O-1-en' 0.\ 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: SOcl\ck 
Total veg cover: '33 % Tree: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 

Herb: __ % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surface relief o Other: D Other: --------

D Other: ____________ __ 

D Active Floodplain ~ Low Terrace 

Shrub: ~% Herb: ~% 

~ Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

[g] Mudcracks 
D Ripples 
rgJ Drift and/or debris oV\. e~e lAl/ A I'? 
D Presence of bed and bank 

Q Soil development 
~ Surface relief 
D Other: _______ _ 
D Other: _______ _ 

D Benches D Other: ________ __ 

Comments: 

De~~\·H(")Y\o..\ So.'f\cl, -l-"'m,V\SI'e,V\+ ·~erf'u.c.e, 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\+o'l'\ COCl\ Date: Mo..\j ,., '20\'2 Time: '2.~ \':/. I'M. 
Project Number: lIZ' Town: A \to", State: u.-ro-,,-
Stream: e.3A Photo begin file#: 3110 Photo end file#: '3':fS . 
Investigator(s): :re~ 'BoIce C.o\\,V> Co\J~V\ct+OIA 
Y IV'! / N D Do normal circumstances exist on the site? Location Details: £o.e.-\e)11'\ 'j)0rnoV\. o-\l-

l£Y 'Pfllje...c+ o..-reo... 
y D / N [gJ Is the site significantly disturbed? Projection: Ll.TM Datum: HA.D133 

Coordinates: 31-'I:V'I~ 'M E I../IL.JI SD'8 rn N 
Potential anthropogenic influences on the channel system: 

No'lt.e. 

Checklist of resources (if available): 
IZJ Aerial photography 

Dates: :Ju'('.e.. '2'2 I :20\ \ 
lZl Topographic maps 

D Stream gage data 
Gage number: 
Period of record: 

D Geologic maps 
D Vegetation maps 
D Soils maps 

D History of recent effective discharges 
D Results of flood frequency analysis 
D Most recent shift-adjusted rating 

D Rainfuillprecipitation maps 
D Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

D Gage heights for 2-, 5-, 10-, and 25-year events and the 
most recent event exceeding a 5-year event 

Hydrogeomorphlc Floodplain Units 

Active Floodplain Low Terrace 

T/ 
Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph IX! GPS 
D Digitized on computer 0 Other: 



Wentworth Size Classes 
rlichen (fll) MfUlmeters (mm) v-kn:tvvor-th f?~(} c{a~ 

--c-,.'''~'''~~---
~~_~~~,., __ ,~~H'-._"_~' ___ 

Boulder 
10.08 - - - 256 - - - - - - -
2.56 ~ - - 64 -- Cobble " - - - - - ~ 

Pobbl. e> 
0.157 - - - 4 -- - - - - -

Granule 
0.072 2.00 

O.03!I - - - 1.00 - -
Vel)' ooarSEl sand 
- - - - -

Coarse sand 
0.020 - - - OliO -- - - - - - .., 

Medium sand ~ '/4 0.Q(I90 - - - 0.25 - - - - - - -
114 0.005 0.125 - - Flne'Sa!1d 

- - - - - - - -
11&- 0.0025 0.0625 

Veryflne sand 

Co$rsa-silt 
1116 0.0012 - - - 0.031 - - - - - - -

rMd-l~lm silt 

~ 1132 0.00061 - - - 0.0156- - - - - - -
Fine silt 

11M 0.00031 - - - 0.007a - - - - - - -
11128 - 0.00015 

Very fine. silt 
0.0039 

Clay '!} 
:;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oom 12 3 4 5 6 '1 8 

1111 1111111111 11I1 11111111111111 I111 111111 II II 11I1 II III 

Dil1 I 2 :I 



Project ID: 421 Cross section ID: S'3 4 Date: f'A,o", 1 20\ 2. Time: 'Z: 11- WI. 

&;' 

OHWM 

Indicators: 
~ Change in average sediment texture o Change in vegetation species 
~ Change in vegetation cover 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: _fl 

Average sediment texture: FI'ne 'Oo.\"\-o
Total veg cover: --f!!:f.- % Tree: __ % 
Community successional stage: 
~NA o Early (herbaceous & seedlings) 

Indicators: 
IZl Mudcracks 
o Ripples o Drift and/or debris 
~ Presence of bed and bank 
o Benches 

Comments: 
• 

~o clr.o.lAc3,e tV'-

Sc,-It e«eNe'2:,c..eV\ce CLC'C>~ 
loo-\-\o'M o~ c...ho.V'\'(\e, L 

\\AO\·~t ",,0(\:'" I'V\. +I,."e, 6Q 4\:oIM. 

~ Break in bank slope 
o Other: o Other:-------

1ZI Active Floodplain o Low Terrace 

Shrub: % Herb: % 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
~ Surface relief o Other: _______ _ 
o Other: _______ _ o Other: _______ _ 

b'01\b'M. I "b \ere~ I f\ ·ret~-o.C'A~ .. , 

Ep\"eMef'a..\ S+rec>.-IV\ Ch.o..nne \ 10 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -=------c---__::_:_ 

Total veg cover: _~ % Tree: _~% Shrub: % Herb: ~~% 
Community successional stage: 

DNA . 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: D Other: --------

D Other: ~~~~~~~_ 

D Active Floodplain D LowTerrace 

Average sediment texture: -=-----c--_=_ 
Total veg cover: _~ % Tree: % Shrub: _~% Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _~~~~~~_ 
D Other:~~~~~~~_ 
D Other:~~~~~~~_ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AI+Ol-\ Cc,o..\ Date: fv\At 7-, 'Zl>12. Time: "5: 40 p"'1. 
Project Number: 4'2-\ Town: A I Q\II. State: U-t,,_l,.. 
Stream: 535 
Investigator(s): Je-\'-f &,'ce 

Photo begin file#: 'folt Photo end file#: LIOIo 
Co llli-.. CO\JI",,"q-~O"" 

~ 

Location Details: Ce.V\-tro.\ pe)f"·f,/.>'('\ 0.(' 
Y Il(II N 0 Do nonnal circumstances exist on the site? pt'bJ e.c.+ (,).~o., 

Y 0 IN I2SI Is the site significantly disturbed? Projection: U. TN\. Datum: NAD '!3~ 

Coordinates: 3,..010'84 "1 f! l./p-Ili·qr iv\ N 
Potential anthropogenic influences on the channel system: 

R~ lib 0. po-\-ev\·+lOI.' i V"'l HI.I.f"V\.ce b \ oc. \1..\ "'~~ ·~'''''e ~\""O.\ V\.o.~ (.. f,o"",- +he.. 
v.;pr;eV" po,-h'oV\ 0.(: tl-te.. s~'&+eyY\ (Y'\O c.ulvert- \.lV\d.e'f" fbo..&j 

Brief site description: 
A\t-a.WQ 'Bfo'M~ 1'I'\.e'i"'M.I',s ~ sc~e\)"\"L~h \'I'\e,o..dow \,0\'+"'- a. ~~+\e, 

} ~ ~ t, 

~~~'&te)'f'I. Eo.d~ s-\"(.).seo;;, 04 eV\h·eV\c~w.,e\l\+. 11?\o.V'd d.r ()..l Mse. ~,\ .. !loJe" 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: :r1A!,e '2.'2.. 201\ Gage number: 

~ Topographic maps Period of record: 
Geologic maps 0 History of recent effective discharges 

0 Vegetation maps 0 Results of flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating 
o Rainfull/precipitation maps 0 Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event o Global positioning system (GPS) 
o Other studies 

Hydrogeomorphic Floodplain Unlls 

" 

Active Flood~lain 
• 

Low Terrace, 

• • < 
J. 

'- o~L r _T 
Low-Flow Channels Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site, 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units, 
3. Detennine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units, 

a) Record the floodplain unit and GPS position, 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identity any indicators present at the location, 

4, Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5, Identity the OHWM and record the indicators, Record the OHWM position via: 

~ Mapping on aerial photograph I2SJ' GPS 
0 Digitized on computer 0 Other: 



Wentworth Size Classes 
Inches Un) Mrllimeters (mm) \,.oV$nl.worth eke c[SIiS 

~~~-'-"~~-~""","-;--;--',"~""- -~~ 

Boulder 
JllDS - - - 25& - - - - - - . 

64 
Cobbl. I 2.56 ~ - - -- - - - - -
Pebbl. t!) 

0.1~7 - - - 4 - - - - - - -
Granule 

OJl79 2.00 

0.03(1 - - - 1.00 - -
Very ~Brse s~d -
Coarse sand 

0.02.0 - - - 0.50 - .. - - - - - .., 
Medlumsa{1d. ~ 112 0.C>;)96 - - - 0.25 - - - - - - -

1/4 0.005 - - - 0.125 - - Fi'ne sand 
~ - - - -

1/8- 0.0025 0.0625-
Very fine sand 

Coarse sUt 
1/10 0.0012 - - - 0.031 - - - - - -

MedlumsUt 
;t; 1/32 0.00061 - - - 0,015&- ~ - - - - - U) 

Fine silt 
1/64 0.00031 - - - 0.0078 - • - - - - -Vary fine $11t 

1/12B - 0.00015 0,0039 

Clay 
'Q 

~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Om I 2 3 4 5 6 7 8 

1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'I 
Oin I 2 3 



Project ID: 1.\2.\ Cross section ID: '5'35 Date: 0,\ 121)12. Time: 3 ~ Llo 
Cross section drawing: 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: ~ Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Break in bank slope 
D Other: _______ _ 
D Other: ______ _ 

D Active Floodplain D LowTerrace 

Average sediment texture: _""50"""'-'I\-"d."'---_::-c---:-c-
Total veg cover: ~ % Tree: __ % Shrub: __ % Herb: L% 
Community successional stage: 

DNA 
IZI Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Low - FloW Ch.a.'I\V\e l 1'0 \'\0+ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

,It's,tt'lA.Cl-. F\ow i s \'V\(l.~g"V\.Q..\ 

i::, ~\M.D..-\\ t, Cu.:\- o~,~ ~('OlM. cJ.V\&. O?o'i"o.A,\C. Df·n.i'A.o.~e 

\.~pye,r ?f~\j"·+\,,\'\. b~ f"ooA.. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain o Low Terrace 

GPS point: ___________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples o Drift and/or debris 
D Presence of bed and bank o Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: ______ _ 
D Oilier: ______ _ 
D Oilier: ______ _ 

D Active Floodplain o Low Terrace 

Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D 

B 
Mudcracks 
Ripples 
Drift and/or debris o Presence of bed and bank o Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ _ 
D Oilier: _______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alton.. Coc.. \ Date: rv\"'O "'f, 20\~L Time: 1..1: 3 to pM 
Project Number: 1.\ 'Z., Town: A ItolA, State: U;I;'Co."'-
Stream: '5::!.1o Photo begin file#: 11 1'1- Photo end file#: t.\ \ q 
Investi2ator(s): :r&.~' Be>\c.e. CI)\\ilA. C'.C>\I \1\.<\·h,$\I\. 

y ~ / N 0 Do normal circumstances exist on the site? 
Location Details: UV\1"t·o.l ~r-h'o'l\ o~ 

'J>f'bjec.+ ()..f"eo., 

y 0 / N I2S1 Is the site significantly disturbed? 
Projection: U ,-1\1\ Datum: 1\l1\l/$.3, 
Coordinates: '3 ~(YZ.'\\' 0 W\ E. Y \ 1.\ f '6' CPt.! \VI /'IJ 

Potential anthropogenic influences on the channel system: 

Nrm.e, 

Brief site description: 

c..ho.\I\V\e. \ 0..\ ~o~~o., ~ Q.~ ~)O'N.. I')\..., ~ :r' . 'Deep\~ e""heNI..c."'e&' i V\. 0.\1\. '" ' ~ f ... u\A.\ t"'('.'X 

~I..U. EpKtaWl.el"o.,.\ stte.o.l"I\. ChO"J/w\,e..1 11 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: ::fV:fle. '22 '2C>ll Gage number: 
rgJ Topographic maps ' Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfuillprecipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

• Active Floode1ain • Low Terrace 

J. , 
"" 

.. 
paleLannel Low"Flhsn:a( OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IZI Mapping on aerial photograph I2J GPS 
D Digitized on computer 0 Other: 



Wentworth Size Classes 
Inch •• (ill) Millimeters (onon) Wentwprth I:$tze class 

10.08 
Boulder - - - 256 - - - - - - . 
C<>bbl. m 

2,66 - - - 64 -- - - - - - ~ 
Pebble (!l 

0,167 - - - -4 - - - - - - -
Q.D7~ 2.00 

Gr<\U'lule-

1.00 
Very ooarse sand 

0,039 - - - - - - - - - -
Coarse sand 

0,020 - - - 0.50 - - - - - - - '0. 

Medium sand J 1/2 0,0090 - - - 0.25 - - - -- - -

114 0,005 - - - 0,121; - -
Frne-'SQ.nQ - - - - -

1Il1- 0.0025 0,0625 
Vert fine sand 

Coarse silt 
1116 0,0012 - - - 0031 - - - - - - -

~alumsllt 
l1a2 OcOOOBI - - - 0.Q156- - - - - - - ~ 

Fihesllt 
1164 Q,ooQ31 - - - 0.0078- - - - - - -

Very nne silt 
11126 - 0.00015 0.0039 

Clay 11 
:> 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 

O<lU I 2 3 4 5 11 7 8 

111111111111111111111111111111111111111111111111111111I 

Oin I 2 3 



Project ID: 1.-\1.\ Cross section ID: 531.0 Date: \11\0. r 2017.. Time: ,,~~lo VVI. 

Cross section drawing: 

WIYI -

OHWM 

Indicators: 
o Change in average sediment texture 
o Change in vegetation species 
IZl Change in vegetation cover 

IrO~ h <oho.\"e&" c,ho.'II'II.e \. 

L.ow· Flow Cho..'IIVle. \ 
3.0' e..\,\C,..:. Mp!)"e:>!!>e:!> e 1'\+1 ore, 

A c:h'lIe FlOod. p lo.l'l\, 

~ Break in bank slope 
o Oilier: ______________ _ o Oilier: ____________ _ 

Comments: 
~ed\\IV',e:(\+ €>\'VV\{\c." o.c.-rO!b'S +he. l"'\I\&~c.(}..pe. EIl"e,s,IOv\"'-\ c.~-eOo., 
~:h:.""-e& Wlt-h cb\?.l+iVl.C+' Cu..-rS +01 b}+WM on banKS, 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ __ 

Characteristics ofthe floodplain unit: 
Average sediment texture: '0\ )+-
Total veg cover: ~. '1 % Tree: % 
Community successional stage: 

DNA 
JZJ Early (herbaceous & seedlings) 

Indicators: 
[Zf Mudcracks 
o Ripples 
J2St Drift and/or debris 
IXI Presence of bed and bank 
~, Benches 

Comments: 

D Active Floodplain D Low Terrace 

Shrub: % Herb: ~ 1 % 

D Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surfuce relief 
D Oilier: __________ _ 
D Oilier: _____________ ~ 
D Oilier: __________ _ 

A\\<.o.\,'Vl.e., bO-\\bWl) '00.\+ e*k'f've'Oc.,e\I\.Ge 'P"e.seV\t. FI",-e- V'AO.+en'a.\ (silt) 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: ___________ _ 

Characteristics ofthe floodplain unit: 
Average sedimeot texture: _=-___ -::-; _ _:::_ 
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: ___________ _ 

Characteristics of the floodplain unit: 
Average sedimeot texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: D Other: -------

D Other: ______ _ 

D Active Floodplain D Low Terrace 

Total veg cover: __ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A Ito'(\, Coa-l Date: M/l.~ '6, '20\Z Time: 10: 11. ""'-
Project Number: 1./21 Town: A \ nV\. State: U:ta.1". 
Stream: f::J '3"9- Photo begin file#: Y L\ I.e Photo end file#: 1./ 4 '8 
Investigator(s): 'J"e.~~ 13o\ce. C.o\J\'v..n+OVl. 
Y~ IN 0 Do normal circumstances exist ~ the site? 

Location Details: Eo.<o+em 'PDf 11'e~ cR· 
'Cf'/)Ie.ck a.reo., 

y 0 I N ~ Is the site significantly disturbed? Projection: U. 'n.,( Datum: NAD tl3 
Coordinates: 3 -:r\iL.02 \'V'\ IS. 41 tf'Z3 51 r¥l N 

Potential anthropogenic influences on the channel system: 

None 

Brief site description: e.J ""J 1\",,\ 0 t) Ii.".. w';+h slepe. O'~ P,ni0 \,\- TIA.V\.\peC " .... \ll\O''"'''3Cl ...... i rA!.ll'l\"\I\.c...-t • t.l. 

...., ~O"re>, DeE'f>I';:} \~C\~, rtl.\le.\\,\iI.~ 0 .... loot'" ~\\~, u,\')\ ~V\tt J,.("o.\ \'\~~ (?Il.Ic..\e., 

Checklist of resources (if available): 
~, Aerial photography 0 Stream gage data 

Dates: ';:r..,I.II\.t!.. '2.2, 2011 Gage number: 
~ Topographicmaps Period of record: 
o Geologic maps 0 History of recent effective discharges o Vegetation maps 0 Results of flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating o Rainfulllprecipitation maps 0 Gage heights for 2-, 5-, 10-, and 25-year events and the o Existing delineation(s) for site most recent event exceeding a 5-year event 
o Global positioning system (GPS) o Other studies 

Hydrogeomorphic Floodplain Units 

• Active Floodplain Low Terrace . 

II • \ • J. ... 
LOW-F::I":han~ 

I 

paleLannel OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer 0 Other: 



Wentworth Size Classes 
Inches (in) MllHmeters (mm) Wentworth sl4:o cmss 

,--''''' .. -_ .. , ...• " .... ;-

1MB 25& 
BOLllder - - - - - - - - - · 
Cobble ;;; 

2,56 ~ - - 64 - - - - - - · g 
Pebbl. 

0.167 - - - 4 - - - - - ,- " 
Granule 

oms 2DO 

0,039 - - - 1,00 
Vary coarse sand - - - - -- -
Coarse seu"Id 

0,020 - - - 050 -- - - - - - = 
" Medium sand 
<l'l 112 OJJQ9S - - - 0,25 - - - - - - · 

1/4 0,005 - - - 0.125 
Fin ... no 

- - - - - - -
118 - 0.0025 0,0625-

Very fine sand 

Coarse sill: 
1116 0,0012 - - - 0,061 - - - - - -

Medtum.sUt 
~ 1132 0,0(1)61 - - - 0:0156- - - - - - " 

Pinf3 silt 
1/64 Q,00031 - - - 0,0078- - - - - - -

11128 - 0,00015 
Very fIne silt 

0.0039 
. 

Clay " ~ ::;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

O",n I 2 3 4 :; 6 7 8 

111111111111111111111111111111111111111111111111111111I 

Oit1 I 2 3 



Project ID: 421 Cross section ID: Date: 
Cross section drawing: 

s\ It mo.4ed 0. \ ~ 

1o.~E!.. bDv..\~ 
(5~ 'S;aV\J.~+ove 
,n &iO..""-o.. e - ' 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

,,- o'n.a..pe&" A'I'"Oe,\~e 
w,'th. \VIa5:>'6 ~CA.:>.+liV\~. 

Low-~tov.J ~ 

Ac.:Hve t=\oo& \e...\' 

D Break in bank slope 

s teep, ~J.\J~o.ll 
ct~o..\~V\.O-

D Other: _______ _ 
D Other: ______ _ 

Active Floodplain D Low Terrace 

Characteristics of the floodplain unit" 
Average sediment texture: _-.Jf:"''O'''',>-V'-'''CI.'''''--__ _ 
Total veg cover: --Ii!-- % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

Igj NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
12 Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

(vUX Df t,\,,\e ((ID-1-er-I'a.) ihl 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
[gI. Surfuce relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

c.obbles. ~ b!':l'J..\&.efS, 
Ct 'f\ 'I U~· 'i'~~'«0 tf"O'/'f\, both 'b0-'A,,\t.~ ob&CI..l'\e~ 

'\2().\le, \\\'\I\j 

~ \oD<ij=' \03 V\. 

~eo:t\.Lree, 'F2~\\cl~ et-ed,' 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: _=-___ ~-_=_ 
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Average sediment texture: _=-___ ~-_=_ 
Total veg cover: __ % Tree: % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Pro~ect: \1'0'1\ Ct!>o..l Date: Mo.,! ~I 201'2. Time: 16: Z ~ 0."'" 
Project Number: ~ Z , Town: A \-\-""" State: lJ.-r.:..k 
Stream: Sa~ Photo begiu file#: 1.\53 Photo end file#: '-\55 
Investi ator s : ~ Coth'v-.. ~vi ~\I\. 
y.s. / N D Do normal circumstances exist on the site? 

Location Details: F-o.f>tem ?1)1"'f1/)'f\ Ot 
\"'0 'e.c.+ o.f'"<lla., 

y D / N ~. Is the site significantly disturbed? Projection: 1.\.,\11\ 
Coordinates: :3 rl ~ 

Potential anthropogenic influences on the channel system: 

Not'\e 

Brief site description: 

H,,~.,yt - ::ril>\.l pel. ~. 

~ \1I\.('~I' l:.eJ.. 
Checklist of resources (if available): 
IZL Aerial photography 

Dates: J"u.I'\2.;;2:;2 .0011 
~ Topographic maps I o Geologic maps 
D Vegetation maps 
D Soils maps 

o Stream gage data 
Gage number: 
Period of record: 
o History of recent effective discharges 
o Results of flood frequency analysis 
o Most recent shift-adjusted rating 

Datum: NAD'53 
23SIo IV 

o Rainfall/precipitation maps o Existing delineation(s) for site 
o Gage heights for 2-, 5-, 10-, and 25-year events and the 

most recent event exceeding a 5 -year event 
o Global positioning system (GPS) 
o Other studies 

Hydrogeomorphic Floodplain Units 

Active 

Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation charactet1stics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IKl Mapping on aerial photograph IRl GPS 
o Di itized on com uter 0 Other: 



Wentworth Size Classes 
'ilrn •• (111) MfJlimaters (mm) ~!Itwotth size c1<l1ss 

~. " __ ~~'_<"_~ __ --"r ____ ~_' .. ~--~-

10.00 - - - 251\ - - Boutder - - - - · 
2.56 - - - 64 - . Co~bl. 1 - - - - · 

Pobble (') 

0.157 - - - 4 - - - - - - · 
Grnnule 

0.07$ 2.00 

0.039 1.00 - - Very coarse sand 
· - - - - - --

Coarse sand 
O.<YlO ... -. - 0.50 - - - - - - - 1l 

- -
Medium sand ~ 112 0.0090 - - - 0.25 - - .- - -
Fine "$und 

1/4 0.005 - - - 0.125 - . - - - - -
1/8 - 0.0025 ·0.0625 

Very fine $afld 

Coo:rsEf silt 
1/16 0.0012 - - - O.OSl - . - - - - -

Medium silt 
Iii 1f;l2 0.00061 - - - O.Q1St>- • - - - - · 

Fine slIt 
1164 0.00031 - - - M07a - - - - - - · 

11126 - 0.11001 
Vf(Jry fine E,lift 

0.0039 

Clay " ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Ocm I ), J 4 :; 6 7 8 

II I' II I' I 'II II I' II II II I' II II I 'II II II II I' I 'II II II II I' II I 
Oia I 2 :3 



Pro"ect ID: 1.\21 Cross section ID: 6'3'8 Date: t(\Cl.! ~ 'ZIl\LTime: \O','2..g 

Cross section drawing: 
If-o"!)h. 6ha..pe! J.r-<>"''''Ci...3,e. 

!)e?+kof 
R<>.."e,\ \\~ ()...~o",-~ bo+"'- loo.,\'\.K::;.. 

L.D ~ - n .. ,..1 '-
belou'> f\.c..-h've ~".:c: 
fllbJ.p\o.\'V\. 

Ac... +,'-..J€.- f\ocJ.?\o..\~ 
" \.. • ..::.-F\o~ CW>-V\'I\e.) 

Eou...\&.e.n. VV\ i)le<l ,'VI., c:l\o..\~~e. 
10,,-1\01\/- . 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: I'Zl Low-Flow Channel 

GPS point: ___________ _ 

Characteristics of the floodplain unitil 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Average sediment texture: _-' ..... f.t:t~Y"\-=Cl-=--..,.,.._--c-
Total veg cover: ---Ii- % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

[gJ, NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~. Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

420..\Ie\V~ fro"", \:JrmK rfl.o.Ke.o;;, Io'/'il.a.~ \'V\.I.L\,.yt\\I\.d: 



Project ID: 1.\'2 I Cross section ID: S '3 '8 Date: i'J\.o.. 'B .. ..011. Time: 10: Z :8 <l.1'V\ 

Floodplain unit: D Low-Flow Channel ~ Active Floodplain , D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _--"S""a.=..!V1."'&"'---_.,----_ 
Total veg cover: ~ % Tree: __ % Shrub: __ % Herb: __ % 
Community succ~l stage: 
~NA 
D Early (herbaceous & seedlings) 

Indicators: 
£gf, Mudcracks 
D Ripples 
IZI Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surfuce relief 
D Oilier: _______ _ 
D Oilier: ______ _ 
D Oilier: ______ _ 

D Active Floodplain D Low Terrace 

Average sediment texture: -----,=-___ -,-,-------,,-,-
Total veg cover: __ % Tree: % Sluub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
o Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: ______ _ 
D Oilier: D Oilier: --------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A 1+0"," Coo.\ 
Project Number: I.\~\ 
Stream: ~3q 

Date: Mo.'l '0, ;z.orz. Time: I(J:'-I S <10" 

Town: A ItoY\. State: IJ-'to.."'. 
Photo begin file#: 451- Photo end file#: 4-5'1 

Investigator(s): ;re,¢~ '80\= ColliV\ c,,,;,,,,,t,,,f(\. 
Y JRJ / N 0 Do normal circumstances exist on the site? 

Location Details: Eo.~+er'(\ po .... -h'oV\ Ot 
'P .... ojee,+ a.reo... 

Projection: Ll.TM. Datum: NAP '53 
Coordinates: 3=1-152'1 M t. ~(4Z'-l38 rv'I N 

yO / N ~Is the site significantly disturbed? 

Potential anthropogenic influences on the channel system: 

NovV!, 

Checklist of resources (if available): 
~ Aerial photography 

Dates: :::rLLr£- :2:2, .;:u::" \ 
I&l Topographic maps o Geologic maps o Vegetation maps o Soils maps o Rainfulllprecipitation maps o Existing delineation(s) tor site o Global positioning system (GPS) 
o Other studies 

\a.w.l'OCPf'/!.. tv\' {).. ~:;I·e.ep' 6.ro..l'1I\0'!je 

Ll.r-\o.v.&. &("'c.\\i\O.Se. ..,u».\e, 

o Stream gage data 
Gage number: 
Period of record: 
D History of recent effective discharges 
D Results of flood frequency analysis 
D Most recent shift-adjusted rating o Gage heights for 2-, 5-, 10-, and 25-year events and the 

most recent event exceeding a 5-year event 

Hydrogeomorphic Floodplain Units 

Active . Low Terrace 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain wlit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: ,.m Mapping on aerial photograph rg] GPS 

D Digitized on computer 0 Other: 



Wentworth Size Classes 
Inches (in) Millimeters (mm) ~ntmt1h size cla$5 

~---- ~-~- ~+";"--~ 

10.06 - - - 25tl - - 80ulder - - - - -
2,56 64 - - Cobble I - - - - - - - -

Pebble G 
0,157 - - - 4 - " - - - - -Granule 
O,07Q 2,QO 

0,000 - - - 1,00 - - ~ry~ar~a~[J -
Coarse sand 

0,020 - - - O,SO -- - - - - - ] - -
Medil,.1msand 

11~ 0,0096 - - - 0,25 - - - - -
Fino $~nd 

114 O,()(JS - - - Q,125 - - - - - - -
1ffi- 0,0025 - f-,- 0,0625 

Very fine sand 

Coarsa silt 
1116 0,0012 - - - O,0~1 -- - - - - -MedlumsHt 

~ 1132 0,Q0061 - - - 0,0156- - - - - - -
Fine slIt 

1164 0,00031 - - - 0,0078 - - - - - - -
11128 - 0,00015 

Vf~ryflne'Siit 
o.oO~ 

Clay 1l ::;: 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

O<1n I 2 3 4 .5 6 7 S 
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Oin I 2 3 



Project ID: 42 \ Cross section ID: S 3~ Date: Mo.\! 'S '2b\~ Time: 1 D' 45 0<.1'1\ 

Cross section drawing: 

J)rn..\~e. ~~L\e4. 
U( bol.l..\d.e(""~ Ie ... 
eolc\c.le , 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

, 
(1- ~'vtc..~ r~'.'fo.\\~e 

No Lo~ - flotll Cka~1 
dis-e'er 1'\4 b k 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

~ Active Floodplain D LowTerrace 

Characteristics of the floodplain unit: 
Average sediment texture: Cobble, c.o~o('"5e CLYI.<j\.l.-\o.<"" 
Total veg cover: ---f!i- % Tree: __ % Slnub: __ % 
Community successional stage: 

Herb: % 

~NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~L Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, slnubs, saplings) 
D Late (herbaceous, slnubs, mature trees) 

D Soil development 
~. Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

Steep, u.TAc.u'\~ clro..\IJ\.I'''-8,e '5tA~\e., +h.c..+ h<L~ 'flO 

e\l \'de~ce. ot ti?-CeV\.--r-' ~~v.). 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment textore: _____ ----, __ 
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, matore trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Oilier: _______ _ 

D Active Floodplain D Low Terrace 

Average sediment textore: _____ ----,--,_---,-
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, matore trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Oilier: D Other: --------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\ttl"", COo.\ Date: M.o..~ '8\ Zl:Il'Z- Time: I!: 15 <tM, 

Project Number: 421 Town: A.. \ '011\,. State: \..\.t'o.l-\ 
Stream: Sl..\D 

.-h 
Photo begin file#: I.\tl)' 'S Photo end file#:L\:tO 

Investigator(S): ~e,~.f 'R",\'~ C .. \\\\<1.. C<!)v i 
y ~ / N D Do normal circumsta~ces exist on the sit~ Location Details: Eo.",+e.iV\ portIOI'\. o-ll 

?foiec+ o.<"eO-. 

y D / N ~,Is the site significantly disturbed? Projection: Ll TJv\ Datum: /\lAD 13 3 
Coordinates: 3'1-\lno3 i'I'l E. L\'~Z5LJ'13 WIN 

Potential anthropogenic influences on the channel system: 

tJe'fl.t!. 

Brief site description: 
k'ft\\ I'\C.I.-te&. l a..,J.e.e.o..jle- ho..'f:, ~~ By..~ol(l.. J'VJ\\~, ~ tAo..hoSl»l.y ",""",,,.J o. 

h\lb,,\e.pe r1t-0.1'v...W'\!i!. CI.l+h'VI..,\ +h1[O~h f'?>c:..\Z.. Ll?to..v..A. &r-ru lA''''''\. e ~ o...3a..\e.. 
Checklist of resources (if available):- -
® Aerial photography D Stream gage data 

Dates: Jli\"\tZ. ::2:;2, I ;;1..0\ \ Gage number: 
~. Topographic maps Period of record: 

Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

I' 
Active Floode1ain • 

Low Terrace 

.L ~l! 
~ 

OHWM ps,eLanne, low'F!han~ 
Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walle the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units, 
3, Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section, 
5, Identify the OHWM and record the indicators, Record the OHWM position via: 

~_ Mapping on aerial photograph ~ GPS 
Digitized On computer Other: 



Wentworth Size Classes 
Inches.{in) Mil!1metsl'S (mm) "v'ftml.'oNorth'slze c1a$ 

~~.,--~~~~-- ~~~~--~, . . ,--~ 

1(1.08 - - - 256 - -. Boukler - - - - · 
Cobbl. " 2.56 ~ - - 64 - - - - - - · ~ 
Pebbl. (0 

0.157 - ,- - 4 - - - - - - -
Granule 

oms 2,00 

0,000 - - - 1,00 - - ~ry~ar~aa~d -
Coarse sand 

0.020 - - - 0.50 - - .. - - - - '0 

iVtedlumsand ~ 1/2 0.0096 - - - 0.25 - - - - - - -
Pine:iiancl 

1/4 0.005 - - - 0.120 - . - - - - · 
118 •• 0.0025 - t-.- 0,0621> 

Very fine sand 

Coarse sUt 
1116 0.0012 - - - OO~l - - - - - - · MedlumsiJt 
1/32 0,00061 - - - 0.0156- - - - - - - ;!'l 

Fine silt 
Ul 

1164 0.00031 - - - 0.0078 - - - - - - -
Vary fine silt 

llf2B - 0.00015 0.0039 

Clay " ~ 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 

O<ln I 2 3 4 ,5 6 7 8 

1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'I 

Oin 1 2 3 



Project ID: 42 Cross section ID: S4D Date: "-' 2.012. Time: 1\', 150.. 
Cross section drawing: oJ -5h.o..ped.. clr-03~ 01-\. 

a hm. ~\ope wI G\.V\ 

AI- '3 c- 4 II '71> 5 ~\\ ell\.+: 

N" /"'I)\ • .:l·, Flow Ck..""""e, I 
.--."--- f>lc.:'n'"e \=\00& ~C.\\V\. &;;c.emible.. 

OHWM 

GPS point: Se,e t",bn+ for IDGC<.-h'oYl 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

D Break in bank slope 
D Oili~: ______________ _ 
D Oili~: ______________ _ 

Dll. Active Floodplain o LowTerrace 

Characteristics of the floodplain nnit: 
Av~age sediment texture: gel,:,lo\e, , C,Ov.".e.. OJI\su.lo.r 
Total veg cover: A- % Tree: ___ ' _% Shrub: ____ % Herb: % 
Community successional stage: 

IZI NA o Early (h~baceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

LA.?\o.V\&. ch-u ~ \'"\.CJ,.~ e:, 

~·ec.,€¥\ "\""' ~,\ 0 u,:) , 

o Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
CZL Surfuce relief o Other: D Other: --------

o Oth~: ____________ _ 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: 0 Low-Flow Channel o Active Floodplain D Low Terrace 

GPS point: ________ --'-__ 

Characteristics of the floodplain unit: 
Average sediment texture: _=:--___ --::-: _ _;:_:_ 

Total veg cover: _~ % Tree: _~% Shrub: _~% Herb: _~% 
Community successional stage: 

DNA 
o Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
o Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPSpoint: __________ _ 

Characteristics .of the floodplain unit: 
Average sediment texture: _______ _ 

o Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

o Soil development o Surface relief 
o Other: ~~~~~~~_ o Other: ______ _ o Other: ______ _ 

o Active Floodplain D Low Terrace 

Total veg cover: _~ % Tree: __ % Shrub: _~% Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
o Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development o Surface relief 
o Other: ~~~~~~~_ o Other: _______ _ 
o Other: _~~~~~~_ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: j1,. \ -T 0 'I\. COo.\ Date: M~t ~j 201'2.. Time: Jl'. 3 ~ """'-
Project Number: 1.\2\ Town: h\ "",- State: u.. -to. k 
Stream: EO~ \ 

c.e.l\\\A 
Photo begin file#: 41-1/2 Photo end file#: q l' '6' 

Investi~ator(s): :re~~ Be~c..f". C"b\\w..tr ~V\. 
<;l Location Details: Eo.e:,.!-efY\ 'P'rh'OI'\. of 

y lEI I N 0 Do normal circumstances exist on the site? pr~lec,+ o.;eo.. 

y 0 IN IZl Is the site significantly disturbed? 
Projection: UTrY1 Datum: Nfl D 83 
Coordinates: 3'T\Slt>5 m~ t..\\':l'2.5("II'I'IN 

Potential anthropogenic influences on the channel system: 

NDne. 

Brief site description: , 
c,ho.Vl.~1 RY\.~I'\- JV.Y\\pe.' ~ ""'o-~~~ ~1'I\\'I\.O .. +e& \(I.\.\.AbGO-?e. \\1\.. 0. ~-+e.e..p 

tho--r rece''''e.s. IV\?IJ..+ ~\'"O\N\. 'M.ll\-h'O\.e.. 1'1\\'1\0\ d.'f'o..~te. '5.. Ep hC'M.e.:'C\. \ S+re.o.\\A.. C\"o..w oil' \\\ 
Checklist of resources (if available): 

,..., 
~ Aerial photography D Stream gage data 

Dates: ;June Z:Z .20l\ Gage number: 
® Topographic maps ' Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps 0 Results of flood frequency analysis 
o Soils maps D Most recent shift-adjusted rating 
D RainfuWprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

I' 
Active Floodplain . '~:~l! 

L ~ I 

pSlelannel low-Flhsnne,s OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walle the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Detennine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation charncteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

JZl Mapping on aerial photograph ~ GPS 
D Digitized on computer Other: 



Wentworth Size Classes 
InMes (in) Millimeters (mm) WentYIQrI,h $~-e. cls$S 

". ~~----~. 

---.--"'~ 

lo.pa Boulder - - - 2513 - - - - - - -
266 - - - 64 -- C¢bble I - - - - -

Pebble '" 0.157 - - - 4 - - - - -- - -
Gmtlute 

0,079 200 

0,039 - - - 1,00 - - ~ty~ar~s~d -
Coarse sand 

0,020 - - - 0,50 - -, - - - .- -
~ Mediuln$snd 

112 0,0006 - - - O.2S - - - - - - -
1/4 0,005 - - - 0.125 -- Fln ... n<l 

- - - - -
1/6 - 0.0025 0.0625 

Very fine $and 

Coarse slit 
1/16 Q,0012 - - - 0,031 - - - - - - -

Medium silt 
~ 1/32 0,00061 - - - 0,0156- - - - - - -

Fine silt 
1/64 Q,00031 - - - MOlS - - - - - - -

Very fine- silt 
11126 - 0,00015 0,0039 

Clay 
-g 

'" 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0",. I 2 3 4 :i {) 7 8 

1111 1111 1111111111 111111 11111111 1111 1111111111 11111111 I 

0," I 2 .> 



Project ID: /f'2.\ Cross section ID: S4-1 Date: N..a.;1/ S ZOIz..Time: I\"- qC\.M, , 
Cross section drawin!!: 

(. I ~": 'l'j.--

LeA'+ 6Q<'\K ,',", CL --.lerti(.",,J -P-o..c..e 
.))/ 

, 
1o.."e. th"'~ . Q"0h-r VV\'lAor 

\:;.o..V\. "- "'-ab Q ~2. 0'10 "" \0 f'e- 0 ...... + 
o~ c."'-e...~. s+e.p -poo \ 

?! i ~ I'- A e..+,'ve.,. F ~ocl\.p\"'-' '" ~';:) !'>telM. W! beJ.roc,1( ~ ODu.\&eJ':;' l' :-.. t... \.U - ,:: lOlL) f' L ,,. I 
o +(1-<.11\1\ ~ LavJ+,IO"J LhCtI1f1eJ =: ;' t<J i D'Gi. 

OHWM eSC. #1/ 

GPSpoint: See ·Pamt £,r loCA-+,'o'l\. 

Indicators: 
o Change in average sediment texture o Break in bank slope 
o Change in vegetation species o Other: o Change in vegetation cover o Other: 

Comments: 

OHL0rt\ • Y\Ot \le'f'~ d\''&-h'v\.Gt IS 

Floodplain unit: (gJ Low-Flow Channel o Active Floodplain o Low Ten-ace 

GPS point: __________ _ 

Characteristics ofthe floodplain nnit: 
Average sediment texture: :j;>e,Io~\e, C.OIl""'e... a.V\.~I).\c..' 
Total veg cover: ----fZL % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 
~NA o Early (herbaceous & seedlings) 

Indicators: o Mudcracks 
o Ripples 
[~L Drift and! or debris 
~ Presence of bed and bank 
o Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
[.li!I Surfuce relief o Other: _______ _ 
o Other: _______ _ 
o Other: ______ _ 

'" 2" cke.pe'f- +~""- tke.. a.c\-)'Je,. fte.o&pk\V\.. No eVI 'klfl.c..e.. 

okl 50NI ""~ . 



Project ID: 42\ Cross section ID: 'S~ I Date: Mo.\} 13 ;z.oI2Time: \\'~q a..""", 

Floodplain unit: D Low-Flow Channel 1.81. Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: pebble, CoLlq;;e. 0'1'\8 IA\0" ... r\.c..-ry 
Total veg cover: 2: 1. % Tree: % Shrub: % Herb: 2:. i % -- --
Community successional stage: 

DNA 
j&l Early (herb'ilceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift andlor debris 
IZl Presence 0 f bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
Gm Surfuce relief 
D Other: _______ _ 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Average sediment texture: _=:-___ -::-:------:::-
Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: __________ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A \+CIfI. Co",,\ Date: 1\'\<1.+ 11.\, 2012- Time: 3:02.. pm 
Project Number: 4'7. \ Town: A.\ 01'\. State: U.to.h 
Stream: 542 Photo begiu file#: 5'Se Photo end file#: 5I.Jo 
Investigator(s): 3(# lSe.k . .e C&lli", COV\V\<\t""" 

" LocationDetails: Cen-h'l:l.l por+,'oV\ot' 
Y [gJ IN D Do normal circumstances exist on the site? j::>'rO\ e.c t- o.f'eo.., 

Y D / N JZI Is the site significantly disturbed? Projection: U"(Y\ Datum: NAP '33 
Coordinates: 31oq'053 ME 4-11.\11'15 M N 

Potential anthropogenic influences on the channel system: 
roa.&. uhtH ~v..1-I~ G.\ea.. or- heo..&.~Q.. tel"'5 If. ~\t>"e.\ p1t' a.Cces~ 

Brief site description: 

'R~'l0't\· J' .. \\(~ 'I.. stl.-':,\eb('"s... \c:...~Ul.pe "Y\ ki Ilslope ~ u..p1""J. lV\e.o..ck.1A terro.;", ",,'+'.\ 
0.'" ,,,,C,ISe&. clo."\'I't\~\, Ch"I'\N\I ~,I",'5 0..1- roM C.,..O",SI''''j' 

Ephe~fl>.\ sttCo.lM CI" ... ",,,e, \ 11.. 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: :;::JU",e., ~ P. :;l.O\ \ Gage number: 

~ Topographic maps ' Period of record: 
Geologic maps D History of recent effective discharges 

D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfitll/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

Active F, Low 

.. ~.L • J. 
"" :L l -~han:e: I Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identity any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identity the OHWM and record the indicators. Record the OHWM position via: 

I&l Mapping on aerial photograph ~ GPS 
D Digitized on computer Other: 



Wentworth Size Classes 
Inches (in) Millimeters (mm) \/'Jentvvorth si.z:e class 

""',",,"",~-, ... ~.-,.,.-... ~~~~~ 

10.0$ 
Boulder - - - 250 - - - - - - -

2.56 64 
Cobble ~ ~ - - - - - - - -
Pebbl. e) 

0.157 - - - 4 - - - - - - -Granule 
0.079 2.D(J 

0.030 - - - 1.00 -
ValY course sand 
- - - - -

Coarse sand 
O-OZO - - - 0.50 - - - - - -- - .., 

112 
Medium sand ~ 0.0008 - - - 0.45 - - - - - -

114 0.005 - - - 0.125 -- Fine sand 
- - - - -

116-- 0.00:25 0.0625 
Very fine sand 

Coarse silt 
1116 0.0012 - - - 0.031 - - - - - - -

M.ediumsUt 
~ 1/32 0.00061 - - - 0.010&- - - - - - -

Fine silt 
1164 0.00031 - - - 0.007/;- - - - - - -

1112a - 0.00015 
Very fine silt 

0.Q039 

Clay 1l 
'" 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

O<m t 2 3 4 :; 6 7 8 

111111111111111111111111111111111111111111111111111111I 

010 I 2 :I 



Project ID: 1..\2\ Cross section ID: St..\Z Date: Mo.., I 2017. Time: 3: oz 
Cross section drawing: 

~ 

IS' 

\.l~ ;, "'o..j:led. c ho..nl"\e. \ 

E:f'he.~\"",\ S-\Teo.'M. c..h.a..MC:-\ 
\2. 

J~-~~:::"'- Ac.+.'..!e. Floocl..plo...'Y\ 
- L"I.Il- ow C.k .. ,,'1\~ 

OHWM 

GPS point: See IOGo..-n'ol\ on £'00+ 

Indicators: 
® Change in average sediment texture 
D Change in vegetation species 
KI Change in vegetation cover 

Comments: 

t)t\W M p'fes.en+ 

Floodplain unit: IZl Low-Flow Channel 

GPS point: __________ __ 

~ Break in bank slope 
D Oilier: ______________ _ 
D Oilier: ______________ _ 

D Active Floodplain D Low Terrace 

Characteristics of the floodplain unit: J. 
Average sediment texture: ~lc,b\e. J o..'f\~u..\o..-r; So \I~"'.lc.\~ ~",.J..e 
Total veg cover: --J2f- % Tree: ___ % Shrub: ____ % Herb: ____ % 
Community successional stage: 

,181. NA 
D Early (herbaceous & seedlings) 

Indicators: 
J81, Mudcracks 

I Ripples 
Drift and/or debris 

, Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~' Surface relief 
D Oilier: ____________ __ 
D Oilier: D Other: ---------------

Do\'V\\\V\{)..td. bj s,l'V\o..\\ 'j('"O,-ve.\ (pebble.) wi+h ~\'ne, VV)o,fer-t'a.) 

~\ i<ecl ~V\. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: 0 Low-Flow Channel lZl Active Floodplain o Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: ~ n 
Average sediment texture: -pe.1c.1c.\e..) OJI\'~",\o.orl "\"5\...1"\:!;) n:.v.~ 
Total veg cover: ---Ill- % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

Ql;l NA 
o Early (herbaceous & seedlings) 

Indicators: o Mudcracks 
o Ripples 
~ Drift and/or debris 
IZJ Presence of bed and bank 
o Benches 

Comments: 

Doe~ l'\6+- ho. . ...,e,. the. -tl'l'\e 

+ht, Low- FloI.l C\-..o.v\V\e..\. 

Floodplain unit: 0 Low-Flow Channel 

GPS point: ___________ _ 

Characteristics of the floodplain unit: 

o Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

o Soil development 
IZI Surface relief o Oilier: _______ _ o Oilier: _______ _ 
o Other: _______ _ 

o Active Floodplain D LowTerrace 

Average sediment texture: _____ ---,-__ 
Total veg cover: __ % Tree: % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA o Mid (herbaceous, shrubs, saplings) 
D Early (herbaceous & seedlings) o Late (herbaceous, shrubs, mature trees) 

Indicators: 
o Mudcracks o Soil development o Ripples o Surface relief 
D Drift and/or debris o Other: ______ _ 
o Presence of bed and bank o Oilier: ______ ~ 
o Benches o Oilier: ______ _ 

Comments: 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A 1t..'fI. COo.\ Date: M",'i 11\, 20\ "Z. Time: -:",?5 1""" 
Project Number: 4t.l Town: A\'\'IW\. State: u..+ ... ", 
Stream: 61.\ 3 Photo begin fIle#: 544 Photo end file#: 5410 
Investigator(s): :re-l'f Bo"c,e c..o\\I" c.o"I""'1.+o~ 

Y ,I8J / N D Do nonnal circumstances exist on the site? 
Location Details: Cen'h-o. \ porh'o\'\ 0 t 

~oi~c.'+ a.~ 

yO/ N ~ Is the site significantly disturbed? Projection: LI. TM. Datum: NA D '1l::!. 
Coordinates: ::'1-DI59- m If. 41414\'2. YY\ N 

Potential anthropogenic influences on the channel system: 

None 

Brief site description: 
1>Ae.a.d.o'-" . P:Y v.)o.s. c,leo..,.eJ. i", +l,\.e, P, .... '/o,,/ .:M";pe.-r ~ s.~e\' .. u.1!>'" r~o...S+ . ·-n·,e. 

ci \ , 
ITJ,.W'J)·Il.le. , ~ <3.1A. \.l?\o.~ D~,,~e ~~Cl.te. 

Checklist of resources (if available): 
g( Aerial photography D Stream gage data 

Dates: ,:ri.i.ne. ;;J <;I. , ::201 \ Gage number: 
~, Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

Active Low 

.. , • ~ 
'" o:L ps,eLanne, I -~hannel$ 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

IZI Mapping on aerial photograph ~ GPS 
0 Digitized on computer Other: 



Wentworth Size Classes 
Inches (in) Millimeters (mm) WenlYrorth size- class 

~~~---

10.08 - - - 256 -- Boutdar - - - - . 
64 

Cobble ~ 256 - - - -- - - - - - ~ Pobbie 
0.157 - - - 4 - - - - - - -

Grlm-olt} 
0.079 2.00 

1.00 - -
Very cOar~a sand 

0.039 - - - - - - - -
Coarse $and 

0,020 - - - 0.50 - - - - - - - u 
Meditlm sand ~ 112 0.0090 - - - 0.26 - - - - - - -
Fine 'Sand 

1/4 0.005 - - - 0.125 - - - - - - -
118 - 0.0025 0.0025 

Very tine sand 

Coarse slit 
1/16 0.0012 - - - 0.031 - - - - - - -

Medium$ilt 
~ 11S2 0.00001 - - - 0.0156- - - - - - -

Fine silt 
11M 0.00031 - - - 0.0078 - - - - - - -

Veryfinesilt 
11128 - 0.00015 0.0039 

Clay ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

O<1n I 2. 3 4 :5 6 7 8 

I111 11111111 1111I1 II 1111111111 II I111 II 11111111 11I11111 I 

Din I 2 3 



Project ID: tt2.\ Cross section ID: St.\'3 Date: '" \1.\ '2Jll'ZTime: '3', '3 5' I'll 

Cross section drawing: 

~ 

if~ov.~'" ~~e.d. cl.\'"o.~""o.~e 

No 1-0",,' f loloil Ch""",v..e..\ 
f't!!M"e.lfl.'t-

2' Ac.'h've. F\~p\c...\\I\. 

OHWM 

GPS point: See.. it'lCA-h'DYl ell') fr-onf-

Indicators: 
o Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

o Break in bank slope o Other: ______ _ o Other: _______ _ 

No DHw M inci.\'c,o.:rors, 

Sfl.\ts.el~ V-e~e-ht~e.:;( dro.i,..,(l5(. b,,-\-.f-ow\ 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: 51 \± 
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
jg] Early (herbaceous & seedlings) 

Indicators: 
o Mudcracks 
o Ripples 
o Drift andlor debris 
~ Presence of bed and bank 
o Benches 

Comments: 

IZl Active Floodplain D Low Terrace 

Shrub: % Herb: ~% 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
.181 Surface relief o Other: _______ _ 
o Other: _______ _ 
o Other: __ ~ ____ _ 

Co.v\\,\ot- d.\IScetv\ 0.. lo~-flolA.\ C~a..V\.V\f,t. No Sor-f,'lotj 

o. iYlchGO-.+\'oV\S. o~ ~\l\o..' ~tcW. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _____ ----::-,-_ _:::_ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Average sediment texture: -=--------::c-__=_ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: 1\11'0\'\ Co",,\ Date: Mo.,! \1.\, 201'2.. Time: 4:31 pM, 
Project Number: 42.1 Town: AI+oY\, State: Ll. +0."'-
Stream: 51.\4 

Cot\\\'\ CwtV\"\tOlA 
Photo begin file#: 5"(", I Photo end file#: Sit;. '-f 

Investigator(s): Je.~-t 1301 c..e, 
y ~ / N D Do normal circumstances exist on the site? Location Details: CeY\tr-D.\ por-he"" o-P 

pi!> iec..+ a.\'""e>O.., 
y D / N ~ Is the site significantly disturbed? Projection: U "r'"", Datum: NAP '63 

Coordinates: 3~q41'c'-mE '-11412'13 Y'f'\ tJ 
Potential anthropogenic influences on the channel system: 

NoY\.e, 

Brief site description: ?\\..'I~"'I ::l"v.\\\\"e'l' ~ ""-!Ie 'of"v..!\~ te.rf"l!.Ce I +h.e. J>j 'h> th.e ea.-e.t /-.0. & 

re.ceV\+I~ bee'l\ c teo.l"e.d.., The. d.rn.\~ Ib eV\fre.i\c.hed ..... 10' IF,. h",~ "'- we+ Me.cu:I."w 

bo+lol'V'l H.II. c..h().i\l'\el ,'", I'lM·fbl.l\ '\ e""1T't~V\Ghed.. Tn+e.f'MI'-I+el\+ str-e<:l1'Vl. ChaJ1l'teJ ?., 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: :Ju..ne.. [;2.;;£ I ~.O\l Gage number: 
~ Topographic maps Period of record: 

Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfa11lprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

I' 
Active Floodplain 'I L:w~errace I 

• . 11 
lilt.. 

o:L paleLannel 
T 

Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the charmel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units, 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
Inches (in) Millimeters (mmJ Wentworth slze ciElss, 

~~-~~~-" "+~-~----~"' 

_. 
-~~ ,~-~,~-~-

10.0a - Boulder - - 256 - - - - - - · 
:/.56 - - - 64 - -

Cobbl. ~ - - - - -
Pebble '-' 

0.157 - - - 4 - - - - - - -
GfllhUK) 

0.079 2.00 
Vefil COa~ s~nd 

0,039 - - - 1.00 - - - - - - · Coarse oond 
omo - - - 0.50 - - - - ,-~ .-. · n 

Medium sand ~ 112 0.0098 - - - 0.25 - - - - - - -

1/4 0.005 - - - 0.125 -- Fine-sand 
- - - - · 

1/8- D.0025 - - 0,0625 
Very fine 'Sand 

Coa.rse slit 
1116 0.0012 - - - 0.031 - - - - - - · 

Mediums.llt 
1/32 0.00061 - - - 0.0150- - - - - - - '" Fine silt 

U) 

1164 0.00031 - - - 0.0073- - - - - - · 
1/128 - 0.00015 

Very frne silt 
0.0039 

Cloy -g 
:;; 

/1111[1111/1111[1111/1111[1111/1111[1111/1111[1111/1111[1111/IIII[IIII/IIII[IIII/IIII[ 

O<Jn! 2 3 4 5 6 7 g 

1111[111/111[1111111[111/111[1111111[111/111[1111111[1I 

Oi, I 2 3 



Project ID: 42.\ Cross section ID: S L./ Date: fv\o.: 14 'Zolz,.Time: 4: 3/ PM 

Cross section drawing: 
~ 

~.h.l.;\-I!l"d,. 
d.t"o.\V\~If'", 

bo1to'M, 

u ., ~ I.w.,f'e.~ 
c..W~\I\~\ 

:r: "'+CoN"' M" \ -\-he .. "" 'i" 
S +re 0. \V\ 

C \A.o.. \1\'1\ e. \ 'Z.. 

OHWM ISCIIZ-

GPS point: See IDc-o:h'on on fr-oVlt 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
~ Change in vegetation cover 

Comments: 

Floodplain unit: ~ Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

~ Break in bank slope 
o Other: D Other: --------

D Active Floodplain D LowTerrace 

Average sediment texture: ----:"",S,,,-,I--,-I t-'-------c-:----::o-
Total veg cover: ~ % Tree: % Shrub: % Herb: ~% 
Community successional stage: 

DNA 
J8l Early (herbaceous & seedlings) 

Indicators: 
IZI Mudcracks 
D Ripples 

~ 
Drift and! or debris 
Presence of bed and bank 
Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

\Je,~ I'\.os"rov.:l \Alic!.·\-h-+o - .!ept'v- r-o.tIO. II'\J..IcC).1-;()y\'~ 0"" entreVlc-I,..",eKts. 

IV\. The \()I.ole..- c..hc)'Y\Y\e.\. Rcc..\1.... p\QCed. IVI.. c~().Y\\I\e\ 0.1-
urto.\Y\ '1.. l j l 

pO\Y\'"T ~ II;\. V-.ppe'l""' ~irt:.\.\IA.(}.~e" 



Project ID: 42.1 Cross section ID: S l..j !.\ Date: I>i 2012. Time: 4: 31 
Floodplain unit: D Low-Flow Channel IZI Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=':'"",-) ~!t~_-::-;---::::-
Total veg cover: ~ % Tree: __ % Shrub: % Herb: ~% 
Community successional stage: 

DNA 
~ Early (herbaceous & seedlings) 

Iudicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

'D Mid (herba:ceo'us, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

j;g[ Soil development 
~ Surface relief 
D Oilier: ________ __ 
D Other: _______ _ 
D Other: ____________ _ 

CO'lY\p\e:\-e.~ v~e+O-+e~ 1,.I)1'+h :J1.l'l\Cu..\\i, 1I>f-'. ~ i+o'f"o..eu..w.. Jv..\oo.-h.l.M. 
C(),\'\'I\O+ see bent,o,+\" the ve3e1'I>.-h'oVl.. 

Floodplain unit: D Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ -,-
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: _______ _ 
D Oilier: __________ _ 
D Oilier: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\tOWl. Cno.I Date: I'l1.0.,/ IS, '2,01'2. Time: !(.): :5 3 "'''''' 
Project Number: 4 2../ Town: A \+OV\. State: u.:'lu",", 
Stream: 'SL/5 Photo begin file#: 5"9 ~ Photo end file#: 59/P 
Investigator(s): Jeff 8",e£' C....D lIirA Co"iWl+OI/\ 

~ 

Location Details: We,~+eJY\ ~O"'+I'Ov\ of' 
Y (gj IN D Do normal circumstances exist on the site? 'Pto J't:.C + t:\.{" 0., 

Y DIN ~ Is the site significantly disturbed? Projection: Ll ,-M. Datum: ~I\D 53 
Coordinates: '31"C}"3"i-O 1M F.. 41L1t90S WI IJ 

Potential anthropogenic influences on the channel system: 

Non.e. 

Brief site description: 

Fh\io"'1 J"u.\'\\'pe., C:1o.\MIc\e,. 0<':>'1', So.se\c,fi.Le'rt hl\\stc.pe ~t' tk, 0. 'h'o~ \.. ~\.,c..ped 

drQ.~Ml;l(. 
, 

t;+epf.\" ""'I cklA.t\ hi \\ -I;".rI,lV-"J k f"oclC H".~~'- 1-::' f.,r.>\t(iJl'\uo.\ >;.tt!?AIV.. ck(,\ft~e.1 I 
Checklist of resources (if available): '" 
~ Aerial photography D Stream gage data 

Dates: :ru.~\e 2:2, ,20\\ Gage number: 

1ZI Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
D Existing delineation(s) fur site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogaomorphlc; Floodplain Units 

• Active Floodplain . '~:~l.! 
41 ... .L 

to.. 

PSleLannel 
T/ 

OHWM Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walle the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph IZI GPS 
D Digitized on computer 0 Other: 



Wentworth Size Classes 
Incnes.(ifl) Millimeters (mm) \Nentworth $tz.~ cless --- o"-~_=< "",,~,---,~-~ 

"ooO_O_oO ___ ~_ 

moa 150 - - Boulo@1' - - - - - - - . 
2.56 - - - 64 - -

Cobble ~ - - - - -
Pebbl. " 0,157 - - - 4 - - -, - - - -
Granule 

0,079 2,00 

1,00 
Very cOarse sand 

0,030 - - - - - -. -- -
Coarse sand 

0.020 - - - 0,50 - - - - - - - 'g 
Medium sand ,~ 1/2 O,~OOO - - - 0,25 - - - - - - -
Pineaand 

114 0.005 - - - 0,125 - - - - - - -
116 - 0.0025 - --- 0.0625 

Very fine SEtnd 

COMse slit 
1116 0,0012 - - - 0,031 - - - - - - . ' 

MedIum slit 
~ 

1132 0,00061 - - - 0,0156- - - - - - - (jJ 
Fine silt 

1164 Q,00031 - - - 0.007e - - - - - -
Vary fin~~ilt 

1/128 - 0.00015 0,0039 

" Clay ~ 

111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111 

O~m I 2 3 4 56? 8 

\111111111111111\111111111111111\111111111111111\111111 

o ill I 2. 3 



Project ID: 1.12\ Cross section ID: S 
Cross section drawing: 

~ 

OHWM 

Indicators: 
~ Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Date: \5 '2.01'2. Time: I ()', '3 ~ 0.."" 

-rr,,\.l:'ll-t 5 ho..pe& c.,kv..Vl.e~ \ 
llll't\.-.. SOIM..f- c..ol.ob\e,s. ('11\ 

t\....e Aein've. FloJ.,pt...l\.. 

IZI Break in bank slope 
D Other: D Other: --------

5-tep' P0o!l \ $~Ste,'M C.JJ. +h'"'.S +1-.1'"Ou..~h \'"0('.. K.. ·~ol'".\N;\.;,h'(,> ..... ~ w I'+-~ 

f'oVlcl,\!(\~ Cl'\J\J.. e, fl\Q,~'" ~ ~<!:o\l\eil, 

Floodplain unit: ;gI Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: pe.l.olcM'1 C..oIJ.,>f'Ii>e.. P\(').o\-'I rt!l\~VI.&J\A~ 
Total veg cover: ~ % Tree: __ % Shrub: % Herb: ~% 
Community successional stage: 

DNA 
IZl Early (herbaceous & seedlings) 

Indicators: 
~ Mudcracks 
D Ripples 
~ Drift andlor debris 
~ Presence of bed and bank 
[j?J Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
IZI Surface relief o Other: D Other: --------

D Other: _______ _ 



Project ID: 42.1 Cross section ID: IS 1./ S Date: MQ,\ ! ' "l,cl2 Time: t:J: '3.3 ""IV! 

Floodplain unit: D Low-FlowChannel l25! Active Floodplain D Low Terrace 

GPS point: ___________ _ 

Characteristics ofthe floodplain unit: . I 
Average sediment texture: peblo\e" Cowr:>e. f'\c:~1 "-Ou.I\~m 
Total veg cover: --!2i- % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

JZJ NA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
JgJ Drift and/or debris 
IZl Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: _______ ~ __ _ 

Characteristics of the floodplain unit: 
Average sediment texture: S \' \ 1-
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

---

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
[gI, Surface relief o Other: ____ ~~~~_ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain !81 Low Terrace 

Shrub: ~% Herb: ~% 

181. Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
[3 Surface relief 
D Other: ______ _ 
D Other: D Other: ~-------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A 1+0\,\ Coa.l Date: /vI"'-'! /5, 20/ z.. Time: //:23 a.., 
Project Number: '12/ Town: A It" .... State: u:t-... I.. 
Stream: 51..( "" Photo begin file#: Coo fp Photo end file#: II, 0 'Ii' 
Investil!:ator(~): :Te.* R_,c.e. Coil, .... eoll ,,,,,, t",,,,-
Y jgJ / N 0 Do nonnal circumstances exist on the site? 

Location Details: Northe,y\ por+,'o" ,,-\, 
'f'1'"j eo c+ o"eQ . 

Y D / N ~ Is the site significantly disturbed? Projection: Ll TM. Datum: ~A;D<g3 
Coordinates: 3'9-01"'f1¢ In IE. 41421'\0 mN 

Potential anthropogenic influences on the channel system: Appeo.n:; J..t"o.{,,~~e. no.l!> be.E\VI. dl\r('rfe.c:l/ 
Cu+ off I" h> NfiD fI> fAe /to riA, +hef'e ,.~ -IS' d/Ne.-enc,e II,., d.e.pft. bet ... le(3tt ike t\.&). 
"Does 1'1.6'\' G.fpe.a.r Th b~1 ,,-c,f-lve., Uppe.r eV\cl 0.('. u.pl .. "c\. cll""I"'''~e s~"de. I~ 1'\0 lOI'\~e,r 

c.o"'tI\e.c.ted. o\-o A If"a.' A ~'" f.I.~-ef.l.. ' 
Brief site description: .-

So..se6r-u.sh. Md. Atf-a.\f<:\ u~\c.w!. ~ .. dow 1..:)1'10

"'- Cl.V\, u'p\ "" v..cl.. 
P't''O.,;""@..;:,,,e S ... ~o-\.e. 

Checklist of resources (if available): 
~ Aerial photography 0 Stream gage data 

Dates: J'V:l'\e {)::J. ~O\ \ Gage number: 
~. Topographic maps I Period of record: 

Geologic maps 0 History of recent effective discharges 
D Vegetation maps 0 Results of flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-, 50, 10-, and 250year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Active Low Terrace 

III • • .. l! 
"" olM T 

I 
T 

Channels Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the chamlel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characte:listics ofthe 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer Other: 



Wentworth Size Classes 
Inches (io) Millimeters (mm) Wlill1tV'lOrth sb:e class 

~~~o __ 
-~-,~----~"~,-,-~~ ",.,-, 

,0.08 2Se 
Boulder - - - - - - - - - -

2066 - - - 64 -- Cobbl. 1 ---- - - - -
Pobble r:J 

0.167 - - - 4 - - - - - - -
Granule-

0.07~ 2.00 

1.00 
Vtity ooarse: sand 

-0.000 - - - - - - - ......... 
, Coarse sand 

0.020 .- - - 0.50 -- - -- - - - -g. 
Mediwj): sand c1l 112 0.0098 - - - Q.2$ - - - - - - -

114 0.005 - - - 0.125 - -
Fine$und - - - - -

116 - 0.0025 - -- 0.0625 
Very fine $and 

Coarse ~llt 
1116 0.0012 - - - 0.031 - - - - - - -

0.0156- -
Me-diumsilt 

~ 

1132 0.00061 - - - - - - - iii 
Fine silt 

1164 0.00031 - - - 0.0078 - - - - - - -
Very fin$- silt 

11128 - 0,00015 0.0039 

" Cloy :§ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oem I 2 3 4 :; 6 7 8 

1111 II II II II 1111 II 1111 II II II II 111111 II II II II II 1111 II II I 

Din I 2 3 



Proj ect ID: 4 '2" I Cross section ID: Date: Mo." 15.201z.Time: 1\: '2 ~ 0..1'\'\ 

Cross section drawing: 

OHWM 

GPS point: See lec..o..+IM 0'<'. -p'DIfI+. 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

I 

Ll ~ ;:, \-..0. pe&.. elf"a. \'lII.a.s~ e . 

D Break in bank slope 
D Other: D Other: -------

or 

None I I1b DH·tJjm I'nd; c.o.+or~,> :prrv:-....en.+ .. 

V'.e~M<\-\-d sw ... k 

Floodplain unit: D Low-Flow Channel 

GPS point: _________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: &\' It 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

DNA 
~. Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

D Active Floodplain D Low Terrace 

No FiaoJplo.,'V\. UIA/t.5 

Shrub: __ % Herb: ~% 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: D Other: -------

Comments: R 
J)i'o..~V\A~e'~, IIh 0.. sv.'Io..\e +\"'0"''' h.o.~ Ioee,.~ c..uJ .. olf..fl ~ro'M. lJ..?pe;( wo:~~Sh,ea.,. 
\}e.~eto.:hhll\ -b\.l.\!\.J. I· ...... J.~1>A..G\.3e, \V\.C;,,\u.Je.s: we~-\'er'l'\ ~\....12A+5~Cl'i:,e.,J a\ ~c..\{!O" 

CPw..'MJ:J't.. ck\'..d,e.\i"olA.., Ac.\....!\\e.o.. \VI.~\\e..tl:lJ\'IA. ..... , -r;:,' t()\,·\J,.IM.. f>t"'J 'Po.:\< !!'P'j '( 

u.""\()A.(\WII\. ~oorb. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D LowTerrace 

Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andl or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Al +01'\ C,.!l Q. I Date: f/IA.'I IS I '2.01'Z.. Time: II', yip aWl 
Project Number: "/al Town: A. Ito .... State: U-ro.h 
Stream: Sl1r Photo begin file#: 10\ Ip Photo end file#: iol1i' 
Investigator(s): ::reH &\C.e. C",l\\~ Cc\J\'Y\4+o"," 

Y [gJ / N D Do normal circumstances exist on the site? 
Location Details: NortWl-fr\ 'Pb~··h"", of 

?,ojec.:t- o.~, 

Y D / N jgJ Is the site significantly disturbed? Projection: IJ.,/'J\ Datum: ~r-tD '53 
Coordinates: '3'1-011.\3 IVl e.. t.fl422..\Q Y'II. ~ 

Potential anthropogenic influences on the channel system: 

'R.v..'1\0~ .froW\. Ct>u.V\~ t'oo.,J. tho..+ c.fM;Seo;. d i"o..l\...Q.~e. . 

Brief site description: 

De.e,p\~ \'\"\Clt'oed, \J~ S\-\o.~e.&. d.J'O.\\M~I? .. II\. 0.. e.o..~elo\"l.l.e:.'" ~ o.\~·o\Wc.. W<.et.ld.oi.J 

£Vi~Ge b~·I'V\O.S~~a.\'\u.re,. Bed '" L00.1\ lV'\Ate'I'a.\ ltn n<kM.e, \1p\<>....! df"al'>l.~e ~a.te 
Cbecklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: ..:Ju..'fIe Z:Z, 2()\ \ Gage number: o Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps 0 Most recent shift-adjusted rating 
D RainfulVprecipitation maps D Gage heights for 2-,5-, 10-, and 2S-year events and the 
D Existing delineation(s) fur site most recent event exceeding a S-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

I' 
Active Floodplain 

::~k 
t. e .... 

LOW'F~han~ pSleLannel OHWM 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph mJ. GPS 
Digitized on computer D Other: 



Wentworth Size Classes 
Indi5S (in) Millimtilter£ (mmJ "I'kntworlh s[z;e cla~ 

.~ 

~~ ____ ,~_~., __ + _c__ __ ~~~_~ _____ 
- ... -~ .. , .. ,--.-~-.. -."~ 

10.08 - - - 256 - - Baulder - - - - . 
Cobble " 2,56 - - - 64 - - - - - - - m 
Pebble " 0,157 - ,- - 4 - - - - "- - .-
Granl)!& 

0.079 2.00 

0.039 - - - 1,00 
Very coarse sand - - ~ --- -
Coaree sand 

0.020 - - - OliO -- -, - - - - - ~ 

Medium sand ~ 112 0,OQ96 - - - 0,:2$ - - - - - -
Flno""d 

1/4 0,005 - - - 0,125 -- - - - - -
lIS - 0.0025 0.0625--

Very hne oond --
Coarse silt 

1116 0,0012 - - - M~1 - - - -- - -
Medium slit 

~ 1i32 0,00061 - - - 0J}156- - - - - - -
Fins silt 

(}) 

1/64 0,00031 - - - 0.007&- - - - - - -
Very fine lSilt 

11128 - 0.00015 0.0039 

" Clay ~ 
:;; 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 

0_ I 2 3 4 5 6 7 • 

111111111111111111111111111111111111111111111111111111I 

Din I 2 :3 



Project ID: tfZ) Cross section ID: Syj- Date: M~'i 15 2012 Time: I\". 4 to 0. WI 

Cross section drawing: 
, 

-- .y~ V-~ho.peJ. D\o..~Y\C!!...~e.... 
~ 

, 
..J ZP 

_ ..... 
3' Act-,' ve. F lcod. 1>\1)..''''' ~., 

Low 'Flow CI'I-t:lt'lt'le.i -'S !NDIS'TINur 

OHWM 

GPS point: See 11><:,0,+,'0'1\ 01'\ '£mVl+ 

Indicators: 
D Change in average sediment texture D Break in bank slope 
D Change in vegetation species D Other: 
D Change in vegetation cover D Other: 

Comments: 

t--.)D Dtt\).) M. 1'V\.J,' ~(}.., +D'S 
NO DI$'r/IV(..!r ~ffp..I>.JI>.J·FL.. CJt4f2.Ac"r€I2..ISTIC$ 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: S\ \ l' 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

DNA 
1RI Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

l& Active Floodplain D LowTerrace 

Shrub: __ % Herb: ~% 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _____________ _ 
D Other: ______________ _ 
D Other: _____________ _ 

fj'/::J \ In. dl 'CO,+O i.i""S I V'\.t';i-j'" 0., cJ",.ClI.\I\ V\€) , 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel o Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -:::------cc:-_:;:_ 
Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 

o Mid (herbaceous, shrubs, saplings) o Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: -'-______ _ 

D Active Floodplain D LowTerrace 

Average sediment texture: _______ --,--
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) . 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

o Mid (herbaceous, shrubs,. saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: D Other: -------

D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A\-\'ol'\. Coo" \ Date: Mo.'1 15, leI'%. Time: I :Z"'/f pM 
Project Number: y:z \ Town: AI+ot-\ State: lJ:\'o.\" 
Stream: 51.\ e Photo begin file#: 1o!.\2.. Photo end file#: ~ Lfl./ 
Investilmtor(s): 'J'('~t Boice. c..o\~\\'I. CovtM~'l:>V\ 

y J&I / N 0 Do normal circumstances exist on the site? 
Location Details: Nor+he".~ p"""'h'oV\ <:>t 

\)'f'oje.c..·\- ().,.eo.... 

y D / N 121 Is the site significantly disturbed? Projection: U. T\VI.. Datum: N'I\D '53 
Coordinates: '3"1-oS"-II'V\~ 1.\\1.\'-'12'8 mN 

Potential anthropogenic influences on the channel system: 

No'nR .. 

Brief site description: 
h\\\ \.Ui -\''v. eY\tref\C~eJ. H'II.'1I:"' .. ) S"v.~(~'" o.Ni ~Q.e,e ~f'\J.~'" o.f"eo.. 

S \1.\\ Y d,\'"'o. \'I\~ e. u't' \o.""J,. dtCl.l V\.c..~e ~o.te 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: ::ru.~ '2.2, 2l.)\\ Gage number: 
I&l Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
0 Rainfitll/precipitation maps D Gage heights for 2-, 5 -, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Units 

Active, Low ,e"ace, 

.. .L • J. 
T -. 

low'Flhan~ OHL Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the a HWM position via: 

[gI Mapping on aerial photograph ~ GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
Inches (ill) Mi'lfimeters (mm) WeJlty,Iortb Slz:<:'l ¢as 

- -
10.08 - - - 256 - - Boulder - - - - -
2,5, - - - 64 -- CObble 1 - - - - -

Pebble " 0.157 - - - 4 -- - - - - -
Granule. 

0,079 2,00 

0.030, - - - 1,00 - -
Very t:oar$6- sand - - - - -
Coarse ~nd 

o,aaD - - - 050 -- - - - - - 'U 

Medium sand ~ 1/2 0,0098 - - - 0,26 - - - - - - -
Fine $and 

1/4 0.005 - - - 0,125 -- - - - - . 
1/8 - 0,0025 --f---' 0,0626 

Very fine sand --
Coarse silt 

1116 0,0012 - - - a,pal - - - - ,-'- . 
0,00001 -

Me41um511t 
a5 1132 - - 0,0156- - - - - - -

Pine silt 
1164 0,00031 - - - Q,Q07!;- - - - - - -

11128 - 0,00015 
Very fine silt 

O,OOall 

Clny 1l 

'" 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

O~m I 2 3 4 ,5 6 7 8 

111111111111111111111111111111111111111111111111111111I 

Oin I 2 3 



Pro"ect ID: 42 \ Cross section ID: St.\ <g Date: 0.; IS' 201"2.. Time: I: Z::r t"I 

Cross section drawing: 

OHWM 

GPS point: See Icc..o.-\-i'on OY\ ~t'o",~ 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Tr-(;)\J.~"" s,\-"o.\-"led. .J)tt'''\l'\o..~e 
Jpl>-.rsky ve~e+q+<:.tA 5'10 (t.rH .. f" 

o Break in bank slope 
o Other: _______ _ o Oili~: ____________ __ 

tJ 0 6 H IJ M I vu::L/Ca. +0 ("'f:> 

IV f) 11 JY'f)I\U.!'- alAN AI€'>.- C#4121JC '!'FIt 1!.'FlC$ 

Floodplain unit: D Low .. FlowChannel Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Av~age sediment texture: ~t.'o\e, c.Ourse o.\"\~ u...\o..(' 
Total veg cover: ~ % Tree: __ % Shrub: __ % Herb: ~% 
Community successional stage: 

DNA 
j:8l Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift and! or debris 
I:8l Presence of bed and bank 
D Benches 

o Mid (herbaceous, shrubs, saplings) 
o Late (herbaceous, shrubs, mature trees) 

o Soil development 
J8I Surface relief o Oth~: _____________ _ o Oili~: _____________ _ 
o Oili~: ____________ __ 

Comments: 

No pCl,-h'c.le 
Ii-eo-ctc.,u+~ 

SOV-+,'V\:11 \Q-Je.\\eJ ~Ine, Mo...+e.r t'a.l I'V\. +k.e loo-ltoM. 

"V\. \ ov.)er pON"io\,\ o~· lJ.p\o.lI\c.i c.i.ro..\'l'\.o..~e 5wo..le. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: ~~~~~~~~~~_ 

Characteristics of the floodplain unit: 
Average sediment texture: ~~~~~~~~ 
Total veg cover: ~_ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: ~~~~~~~~~~_ 

Characteristics ofthe floodplain unit: 
Average sediment texture: ~~~~~ __ ~ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: ___________ _ 
D Oilier: ~ ______ ~ 
D Oilier: ~ ______ ~ 

D Active Floodplain D Low Terrace 

Total veg cover: ~_ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: ~ ______ _ 
D Other: ~ ______ _ 
D Oilier: ~ ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Altov\ Coa.\ 
Project Number: 42.1 
Stream: Sl-\q 
Investigator(s): :TeN BOI'ee. 

Date: M(!.~ IS, 2.01 '2.. 

Town: A- 1+0'" 
Photo begin file#: ~ 59 

Go I\;\'\. CO\l\'~trtb~ 

Time: '2.: IS I F>W1 
State: u.to.\.. 
Photo end file#: ltil., I 

y IZI / N D Do normal circumstances exist on the site? 
Location Details: NDr-+'ne.,V\. por-h'ol'\. oop. 

j)('oje.e*" o.\'eo., 

y D / N ~ Is the site significantly disturbed? 
Projection: \).,,,,,- Datum: NitD 83 
Coordinates: 31.>" 1;;7.:2.1'1'\ If. L.f\L\3"fb5 t'vLN 

Potential anthropogenic influences on the channel system: 

None, 

Brief site description: 

Alfa.Hh Q!\d 'Bre'Ml..Li;) +edoor\J,.M VVl.eAd..ow on eA~e o~ \'tf';-\'~OI..+\O'" P"\lot'; 
No eVI'del'tCe ~ aYlY dr'O",~a¢ Of"" c..kc..I'I.~1. 

Checklist of resources (if available): 
~ Aerial photography 

Dates: JU'I\e ZZ 2t.!\ 
~ Topographic maps ' 
o Geologic maps o Vegetation maps o Soils maps 
o Rainfall/precipitation maps o Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

o Stream gage data 
Gage number: 
Period of record: 
D History of recent effective discharges 
D Results of flood frequency analysis 
D Most recent shift-adjusted rating 
D Gage heights for 2-,5-,10-, and 25-year events and the 

most recent event exceeding a 5-year event 

Hydrogeomorphlc Floodplain Units 

ActiVE> Floodplain Low Terrace 

• 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

IZl Mapping on aerial photograph ~,GPS 
o Digitized on computer D Other: 



Wentworth Size Classes 
Inches {in) MiJlimeter9- (trim) \tVentmrLh sil(} t:16$ 

'''~'''--''-'''''- ~,,,----,--,,--~~,,, ;-~-, --
10.0a - - - 256 - -

Boulder - - - - · 
Cobbl. '" 2,66 - - - 64 - - - - - - · j 
Pebbl. 

O,1~7 - -- - 4 - - - - - - · Granule 
0,079 2.00 

0,009 - - - 1,00 
Very coarse sand 

- - - - -- -
Coarse sand 

Q,o:Ji) - - - 0,50 - - - - - - - ~ 

MadJumsand & 112 0,00e8 - - - Q,26 - ~ - - - - -
Fine sand 

114 0,005 - - - 0,12& - - - - - - -
118 - 0,0025 0,0025 

Ve()"flne sand 

Coarse silt 
1116 0,0012 - - - 0,001 - - - - - - -

Medlum.f;;Ut 
>!l 1132 0,00061 - - - 0,0158- - - - - - - OJ 

Fine slIt 
11M 0.00031 - - - 0,0078 - - - - - - -

Very fine eilt 
11128 - 0,00015 0,0039 

" Clay ~ 
:;; 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 

0<111 t 2 3 4 5 6 7 8 

111111111111111111111111111111111111111111111111111111I 

o ill 1 :2 3 



Project ID: 42\ Cross section ID: 
Cross section drawing: 

OHWM 

GPS point: See I DCA.-h'OI'\- OV'L -h-on+-
Indicators: 

D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: ___________ _ 

Characteristics of the floodplain unit: 

Date: M. .. '-! IS, '2.01'2. Time: 'Z! 5 I ~~ , 

CI'P Ct. dfC~I\M~e 
lCt-wlsc..a.~e. 

D Break in bank slope 
D Oili~: ______________ _ 
D Oili~: ______________ _ 

D Active Floodplain D Low Terrace 

A v~age sediment texture: _=-___ :-:-----:::-
Total veg cov~: ___ % Tree: ___ % Shrub: ____ % H~b: % 
Community successional stage: 

DNA 
D Early (h~baceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and banle 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (h~baceous, shrubs, mature trees) 

D Soil development 
D Surrnce relief 
D Oili~: D Oilier: --------------

D Other: _____________ _ 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: _=-___ --::-:_-::-;-
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: ________ _ 
D Other: ______ _ 

D Active Floodplain D Low Terrace 

Total veg cover: __ % Tree: ___ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ________ _ 
D Other: ________ _ 
D Other: ____________ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alto'l\ ('...00.\ Date: MO'''1 15,20 12. Time: 3: /'-/ 1""" 
Project Number: 'i 2.\ Town: A \To",- State: u.+b..\.... 
Stream: 550 Photo begin file#: 101;.9 Photo end file#: (,1\ 
Investigator(s): ::reH Boice ('...0 lhi-l. ,,",0 II i fN)"'h"" 

..... Location Details: jIIer·tl<\l!.f'\I\ p:>rl'lbVl.. o4l y \}{J / N 0 Do nonnal circumstances exist on the site? 
1"/'01 eck' c.·reo.. 

yO / N ~ Is the site significantly disturbed? Projection: IJ.TM. Datum: Nf'd)~3 
Coordinates: 3(oQ(o ':fo lYle. 1.\\4'!l'Z.90 I'll N 

Potential anthropogenic influences on the channel system: 

AS'/' \ c..u.. \ ·\u.tE'.. p~·O&.\.liC_+1 0_\ l::, ?( \lot- ,'trl' ~ Ch-f(O VI. 

Bri~f site de,scr,iption: UI,\n.",<i w\4!,c\.doiJ.I Y)(+v.. Mojo, ~b'f"-t(ov\'b of( +-\..e. IJI-\ t.> bel\.-..9 
U'I\\ci£ni"1 ~l G\\o~. No l,)e+l~Yl.d.f:> pr-eseYl:t. \je5e..+e..~h'~"'. "IA. o.~', SMoot\... 
bI'ONle.., t.\ie.Q'he.1Y\ IA \..e.t.:I.tat'd~, c,\..ec..t~tI.\.\\S., 0..\ ~ '~o.l !JJoJ.h to"e, 't.. ~",-c_u..1!:. f:.*"" 

Checldist of resources (if available): 
~ Aerial photography 0 Stream gage data 

Dates: ::iIJ.Y\.€!,. '2.0 I 7..0\ I.. Gage number: 
~ Topographic maps Period of record: 
o Geologic maps 0 History of recent effective discharges 
o Vegetation maps 0 Results of flood frequency analysis 
o Soils maps 0 Most recent shift-adjusted rating 
o Rainfuillprecipitation maps 0 Gage heights for 2-, 5-, 10-, and 25-year events and the o Existing delineation(s) for site most recent event exceeding a 5 -year event 
o Global positioning system (GPS) 
o Other studies 

Hydrogeomorphic Floodplain Units 

Active i Low larrace. 

.. ..L " ... J. 
'" T/ 

paleLannel OHWM Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identity any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identity the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer Other: 



Wentworth Size Classes 
Indies (in) MrlHmetel'5 (moo) \oVentworth slle dass 

r--~'" ,-,'~-"-~'~."-- -
10,0S 

Boukler - - - 25tl - - - - - - -
2,66 64 

C~llbl. ~ - - ~ -- - - - - -
Pebble '-' 

0.107 - - - 4 - - - - - - -
Gram.J~ 

0,079 200 
1,00 - - Very COarSM SBif1d 

0,000 - - - - - - - -Coarse sand 
0,020 - - - 050 - - - - - - - '0 

112 0,00a8 - - - 025 - - Medium sand ,~ - - - - -
1/4 0,005 - - - 0,125 

Flnewnd 
- - - - - - -

118 - OOO~5 0,0620 
Very fine ,sand 

Coarse silt 
1116 0,00'12 - - - 0,031 - - - - - - -MedIum sUt 

~ 

1132 0,00061 - - - 0,0156- - - - - - - &l 
Finasilt 

1164 0,00031 - - - 0,0075 - - - - - - -
11128 - O.OOO1ll: 

Very fine silt 
0,0039 

Clay -g 

'" 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 
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Project ID: 4 Z./ Cross section ID: '550 Date: N\o..\i \5 zorz.. Time: 3 '.14 Pm 

Cross section drawing: 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPSpomt: ____________________ __ 

Characteristics of the floodplain unit: 

, 

No ch.o"V\'r\el e>r P{Dodplt{ir. 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

No f[l:lod.plo./V\. UJ\. (+ pre.-selA.:-!· 

Average sediment texture: _____ ---,-_ __:::_ 
Total veg cover: ~ % Tree: __ % Shrub: ___ % Herb: 5 % 
Community successional stage: 

DNA 
~ Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: __________ _ 
D Other: D Other: --------------

~r el..JI'd..ence O~ {!toO!{I .... ~ 01(" ~o..~'<a.r: 

U.f-> \.o..wt d.t-().I ~~ e. :::'\AoJ.e. .• 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: 0 Low-Flow Channel D Active Floodplain o Low Terrace 

CPS point: __________ _ 

Characteristics ofthe floodplain nnit: 
Average sediment texture: _______ ----,-
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
o Drift and/or debris . o Presence of bed and bank o Benches 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

CPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain o LowTerrace 

Average sediment texture: _=-___ ---,-, _ _:_:_ 
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
o Mudcracks 
o Ripples o Drift and/or debris 
D Presence of bed and bank 
D Benches 

Commeuts: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: D Other: -------

D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 

Project: A I to",- Coo.l Date: #to-v 15', 2QI'2. Time: 'I: 30 P""l 
Project Number: ',z./ Town: A Ifov.... State: u:ro.\A. 
Stream: 8>51 

ColII' ..... C.tlvk<!t'.,\I\. 
Photo beginfile#: logS Photo end file#: 10 'I3'r 

Investigator!s): O'eH BOI'c.e .... Location Details: No~+h,er-r\ r:-or1I'cm. o~ 
y IZI / N D Do normal circumstances exist on the site? ?f"o.\':e,e,,+ o.reo., 

y D / N lZJ Is the site significantly disturbed? Projection: LA TM, Datum: NA-D'B:3 
Coordinates: 3Io c//8''1 mE.. 4/'-I21Cft mN 

Potential anthropogenic influences on the channel system: 

Hv",if'.>Y JI.I.V\.(re.r- Mo.tef,,'o.l tl""O\l<\.. u.p\t;,,1AI'!. ( .. \E'.o"f"I\~ • cl.n.,o.V\.\I\,.e! • t .... 

Brief site description: 

clto..t"d u..,?\o..VIii terra.ce r-e.plo.V\+eJ.. 11l~+\-. w l".e,o.+Soto..e.!;, 0. \\d. Cl.Wo..\·~Q.. 

\1)e,t\o..vJ., \J~e:;ti:.Me ..... i (\ dr4/~tlge bu Hol/\. II1+e,-rw/I'-IIe,vd' srr<eo.MI'\ c. Itt 0. rH'Il.H :3 
Checklist of resources (if available): 
JZl Aerial photography D Stream gage data 

Dates: -:::fu.V\e Z '2 20\\ Gage number: 
[XI' Topographic maps ' Period of record: 
O' Geologic maps 0 History of recent effective discharges 
D Vegetation maps 0 Results of flood frequency analysis 
D Soils maps 0 Most recent shift -adjusted rating 
o Rainfall/precipitation maps 0 Gage heights for 2-,5-, 10-, and 25-year events and the o Existing delineation( s) for site most recent event exceeding a 5 -year event 
o Global positioning system (GPS) 
o Other studies 

Hydrogeomorphlc Floodplain Units 

1 
Acti,. Floodplain 'I LOr: Terrace 

.......... . .. ! 
OHL pale[annel 

_T 
Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Wall( the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
Digitized on computer D Other: 



-

Wentworth Size Classes 
Inches (in) Mifljmetel'$ (mm) \fIJentoofth Giz.o Crt1~ 

''''~~~'-~ 
" __ ' __ '",_"M-~ 

Bouldsr 
10.06 - - - 2Sa - - - - - - · 

64 
CO~bl. J 2.56 - - - - - - - - - · 
Pebbl. 

0.15? - - - 4 - - - - - - · 
Granule 

0.V79 2,00 

0.039 - - - 1.00 - -
Ver'f ooarss sand 
- - - - · 
Coarse &lnd 

0.02.0 - - - O.SO -- - - - - - u 
Medium sand ~ 112 0.0008 - - - V.21! - - - - - - -
Fine'5and 

114 0,OQ5 - - - 0.125 -- - - - - -
118 - 0.0025 0.0625--

Very fine sand -, 
Coars6 silt 

1116 0.0012 - - - 0.031 - - - - - - -
MediumsHt 

m 1132 V.oOVS1 - - - Om56- - - - - - -
Finegitt 

1164 0.00031 - - - 0.0078- - - - - - -
Very fine .silt 

11126 - 0.0001 o.oO.g .., 
Clay ~ 

::;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

D. I 2 3 4 5 6 7 8 

1I11111111111I1111111111111111111111111111111111111111 I 
Oi, I 2 :3 



OHWM 

Indicators: 
D Change in average sediment texture 
121 Change in vegetation species 
~ Change in vegetation cover 

Comments: 

Floodplain unit: .IRl. Low-Flow Channel 

CPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: 6.\ It 
Total veg cover: -Jf!i-- % Tree: __ % 
Community successional stage: 
~NA 
D Early (herbaceous & seedlings) 

Indicators: 
[gl Mudcracks 
D Ripples 
~ Drift and/or debris 
® Presence of bed and bank . 
D Benches 

Comments: 

. I J,' 

~. Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Shrub: % Herb: % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surfuce relief 
D Other: D Other: --------

D Other: _______ _ 



Project ID: 1-12l Cross section ID: 55 I Date: Mo.'! IS: ZOI'2Time: q: 3~ ),;>1'1<1 

Floodplain unit: D Low-Flow Channel lEI Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: 'e:. i It 
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
I2J. Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift and/or debris 
IZL Presence of bed and bank 
D Benches 

Comments: 

Shrub: % Herb: \ Do % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

~ Soil develOpment 
[g[ Surface relief 
D Other: _______ _ 
D Other: ____ ---,-__ _ 
D Other: ____________ _ 

A0'7ve. ~/oodfJ/,;dn V(!(it{-tltkd tAJ;t~V')~rle:tI'~ ~je'+ Wtl!llI.de.h.>J W€'r/tlIvt&' 
C~hanfle I is (£1'I#<!'I'I(J..e.:.:t ttJi+I'jI'~ 1-4~ '(:'/oodpl""r). 

:r:;V\+erMH'\eY\+ 5tmfl.M Cko.~~.1 :3 

Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: ___________ _ 

Characteristics ofthe floodplain nnit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: % Slnub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ____________ _ 
D Other: _______ _ 
D Other: ____________ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A 1+0'1'\ Coo.. \ Date: M.a.'1 tit>, 2012 Time: Cj: 30 "-IYl 
Project Number: 4%.1 Town: A l-tol'\. State: U:/-o.l,. 
Stream: ~ 52.. 

CbHt~ 
Photo begiu file#: 1ZS Photo end file#: 1Z=f 

Investieator(s): .:re,~f So\c,e Co\l""Ia+olil 
y ~ / N D Do normal circumstances exist on tlie site?' 

Location Details: N~t"t"'-e.fv\ j:lor-t\'oV\ 
all- Pf'o \ C,.<'.*" o.~-e.o., 

y D / N ~ Is the site significantly disturbed? Projection: u."r M Datum: NAD ~3 
Coordinates: 3 (Q~ 141J:J \'1'\ r;. 41 '1'3, l.lD S M N 

Potential anthropogenic influences on the channel system: 

12u.Yl.oH tro'lYl I \ +' OVL D. l-fa. I-ra.. -t,'el£i .. .' 
~XCf.,'SS I rr'<jo.: ,on 

Brief site description: 
5o..~e\o"J.e,h o.VI.& ililr-e()+~ I"t'--... ~, Uf>\ G.V\! \'I'\eo..clo~ h\~1,.,. 1-ef'tGlce wit\.... fV,.l,dt,'pIe. 

I..lf-> \o.~ ri ~e>..\Vl..l:Il1.e S~~\e.'S olr~,'n3vt.q 1\"1.1-11 ~\·l-:D. site ,''0 be.\o~ c.{I(I.~\\!.ew:,e. wi+k o..lf\b+\..er 
Checldist of resources (if available): - Uc?\o.lA.d.. cl:l-o-~e eweLle. 
1ZI Aerial photography D Stream gage data 

Dates: :::lU,y\'/i'. 2. 2 I 20\\ Gage number: 
~ Topographic maps Period of record: 

Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D RainfuWprecipitation maps D Gage heights for 2-,5-,10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphic Floodplain Unils 

I' 
Active Floodplain '[-11 

t. ~ 

o:L T _T 
Low-Flow Channels Paleo Channel 

Procedure for identifyiug and characterizing the floodplain units to assist in identifying the OHWM: 

L Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS p·osition. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeoillorphic floodplain units across the cross section. 
5, Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph 1ZI GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
Inch •• (in) MIllimeters (mml Wentworth S~I:! class 

--~--
~""''''~~'r-~~_-'o~'P~ __ "_'~< -

10,08 - - - 256 -- Boulder - - - - -
Cobbl. !l 

2,66 - - - 64 -- - - - - - ~ Pebbl. 
0,157 - - - 4 -- - - - - - -

Gratll.Are 
0,079 2,00 

1,00 - -
Very cOarse sand 

0,039 - - - - - - - -
Coarse sand 

0.020 - - - 0.50 .- - - - - - - l! 
Medit1ms~nd <IJ 112 0,0098 - - - Q.25 - - - - - - -
Fine sand 

1/4 OJ)J5 - - - 0,125 -- - - - - -
1/8 - 0,0025 - - 0.0625 

Very ffne :sand -
Coer&e silt 

1116 0,0012 - - - 0,031 - - - - - - -Mediwnsilt 
~ 

1132 0,00061 - - - O,JI58- - - - - - - 16 
Pine"ilt 

11$4 0,00031 - - - 0,0078 - - - - - - -
VaryfiM silt 

11128 - 0,00015 0.0039 .., 
Cloy jg 
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Project ID: q21 Cross section ID: 552. Date: M" lib 20\2. Time: ; 3D <\ 

OHWM 

GPS point: See \(}c"o.:n'!)!(). 01/\ trim+-
Indicators: 

D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

-r;,Ll%~ ~bpeJ Jto.\~ 
\.0\t~ W\\.L\·Hp\e.. L.:,t~ .::r-!6~ 
c1.Cc\l\..vI£,b o..wl +ke 
Olf>Y'eo..tu,V\c.e.. o~ E.h£e.,t-

L.ow-Flo\,) C~Yl.Y1e15 +\.ol.u. 

o Break in bank slope o Ofu~: ________ _ 
o Ofu~: __ ~ ___ ~ __ 

~Cl OHL0M ~\I\cl,\c,o.A··o\·~ 6~f'\Je&'. 
Low -{'low cAC{nn.e 15 ndVe.. >107", Veqek.Jet/ Cover dO/~lIfll(k.,;1 h'j 
u plC(.nc{ plctr..rs. 

Floodplain unit: ll(I Low-Flow Channel 

GPS point: ____________________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: Ell \ t-
Total veg cover: ~ % Tree: ____ % 
Community successional stage: 

DNA 
[gj Early (h~baceous & seedlings) 

Indicators: 
~. Mudcracks 
D Ripples 
D Drift and! or debris 
D Presence of bed and bank 
D Benches 

Comments: 

o Active Floodplain D LowTerrace 

Shrub: ____ % Herb: ~% 

o Mid (herbaceous, shrubs, saplings) 
D Late (h~baceous, shrubs, mature trees) 

D Soil development 
~. Surmce relief 
D Ofu~: D Oth~; --------

D Ofu~: ______ _ 

Th.r-e.e sepo..nxl"e LFC I~ +h" .... T "'-'Ie vetoe..+o.-red.. Ate/:).., ~e+~ 
t-1('a.1VI pled .b~ Ii ves,1-oc.."-. 



Project ID: ~:z.\ Cross section ID: SSZ- Date:N,a.;J \10 ZO\Z Time: q,' 3LlQIV\ 
Floodplain unit: D Low-Flow Channel ~. Active Floodplain I • D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: s,( ,t 
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
!)(1 Early (herbaceous & seedlings) 

Indicators: 
[8. Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Shrub: __ % Herb::2 0 % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
IRl Surface relief 
D Other: D Other: --------

D Other: _______ _ 

\13Se;t-o.:l-d t.bt+h c..ocJdebuS; u\h('A:~~'i"'c\'~"!l, Ho~~ }-lloa,+LlvYl I 

'" o.\~o.\~o... ~~+-9b~ a..C.rt.l'!:,~ d.f·(')"(l.\.o..~e bo1\:t,v-I.. 

"" 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _____ --,-,--_---,-
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and banle 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 

Project: Altbl'l. Coo..l Date: f'IIa.~ Iw 2012 Time: II: 13 o..rY\ 
Project Number: '/l/ Town: AI-h>~ State: 1..H"o.l-\ 
Stream: 553 Photo begin file#: -=FS!./ Photo end file#: ""f5~ 
Investigator(s): J&~ ~I'ce.. Cotl.llA. Cou,'v.c.1ov... 
y f\71/N D Do normal circumstances exist on the ~e? Location Details: N/)r+~erYl por"h'o",,,-t· 

,I6J proje: c.+ Cl.r"ea.. 

y DIN IZl Is the site significantly disturbed? Projection: U. Tf>.\ Datum: NAD '5'3 
Coordinates: 3{"goo'Z. mf.. t..f\L\'Z.iDtJS II'! f>J 

Potenti~l ant~opogenic influences on the channel system: . I J • 

::t:("n~c.:h()YI. I'\.M,\O~~ ~ '(V\tl..V\-\'V\~ ... flOru!... wi ..... 3D t~1\ o.o. ..... ~ ~+v-i.lc.,+u.Je, 
"fhOl-r \'1\ *\u..eiJ\c.e.~ + \b~ . 

Checklist of resources (if available): 
181 Aerial photography 

Dates: ::J1).V\e '2'2. "2.01\ 
~ Topographic maps ' 
D Geologic maps 
D Vegetation maps 
D Soils maps 
D Rainfuillprecipitation maps 
D Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

D Stream gage data 
Gage number: 
Period of record: 
D History of recent effective discharges 
D Results of flood frequency analysis 
D Most recent shift-adjusted rating 
D Gage heights for 2-,5-,10-, and 25-year events and the 

most recent event exceeding a 5 -year event 

Hydrogeomorphic Floodplain Units 

ActiVE) Floodplain 

•.. L 

LOW'F!han~ 
Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph IZI. GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
Inches, (in) Millimetars (mm) Wootwort,h size class 

-~-~~~--~--~~ 

10.08 - - - 256 - . Boukler - - - - -
2.56 - - - 64 - - Cobbl. 1 - - - - -

Pebble Cl 
Oj57 - - - 4 - - - - - -Granule 
0,079 2.00 

0.03(J - - - 1.00 
Vary cOarstl sand 

- - - - -- -
Coarse sand 

0.020 - - - 0.50 -- -- - - - - 'l? 
Medium sand "l 1/2 0.0096 - - - 0.2$ - - - - - - -

1/4 0.005 - - - 0.125 
Fine .and - - - - - - -

1/8 - 0.0025 0.0625 
Very fins :sand 

Coarse silt 
1/16 0.0012 - - - 0.031 - - .- - - - -

Medlwnsilt 
~ 1/32 0.00061 - - - 0-0156- - - - - - -

Fine silt 
1164 0.00031 - - - 0.007"- - - - - - -

Very fine. $llt 
11128 - 0.00015 a.n039 

Clay 1l ,. 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oem I 2 3 4 .5 ()' 7 8 

1111 II 111111111111 II 1111 111111 II 1111 II 1111 II 111111 II III 

01. I 2 3 



Proj ect ID: '-I:Z I Cross section ID: Date: M ... \l \~ tll'Z .. Time: \\: I 0.: 

Cross section drawing: SO-tLl'f<>..fd. !:::bibV\'!. -rr",~k- ":lkpd 

'2' -- A(,,+,'ve..~ l='lo~lo.,~ 

c..\...o..",N?,,\ LUI'.f-k I-I.otc.lA. fo..- LFC
s.fo..ble.. s!k'S,\ore~" Low . 
wr'd .. +J,..-+o ··dept!.. rn.tio. 

• '1.5 - Lc~-Flo\1, c.. 'I\.'I\.eJ 

OHWM 

GPS point: 

Indicators: o Change in average sediment texture 
gj Change in vegetation species 
o Change in vegetation cover 

Comments: 

Floodplain unit: ~. Low-Flow Channel 

GPSpomt: ____________________ __ 

Characteristics of the floodplain nnit: 

r;gJ Break in bank slope o Ofum: ______________ _ o Ofum: ______________ _ 

o Active Floodplain o LowTmrace 

Average sediment texture: 6, \ It-
Total veg cover: ~ %-----:T='r"'ee'-:~-=--=--=--:-'X-:-o --=S

7
hrub: % Hmb: ____ % 

Community successional stage: 
~NA 
DEarly (hmbaceous & seedlings) 

Indicators: o Mudcracks 
o Ripples 
~ Drift and! or debris 
I&! Presence of bed and bank 
o Benches 

Comments: 

o Mid (herbaceous, shrubs, saplings) 
o Late (hmbaceous, shrubs, mature trees) 

o Soil development 
[g Surface relief 
o Other: ______________ _ 
o Other: ______________ __ 
o Ofum: ______ _ 

So..+U.io... -te&. ~\l·I&eV\Cf<.. 0 f: r~(.~1'1 + p~sr Plow pfeS,!(I + , 
lOl>->.tlow ~"t:\nn~( ~S i,\c;~ed vJ~+-I''1:'"'' vejdrAkd CictIVC- .('!Dorlf!tlll"l 



Project ID: 421 Cross section ID: S,.!33 Date: M(I,') lin. ZoI'2. Time: II " I:i:! o,m 
Floodplain unit: D Low-Flow Channel D Active Floodplain I D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _:=-"E,,,,lu' 1",,+_' --::-:-----c:-:-

Total veg cover: ~ % Tree: % Shrub: __ % Herb: ~% 
Community successional stage: 

D NA D Mid (herbaceous, shrubs, saplings) 
~ Early (herbaceous & seedlings) D Late (herbaceous, shrubs, mature trees) 

Indicators: 
D Mudcracks 
D Ripples 
~ Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

[&I Soil development 
IZl Surface relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: _______ _ 

s,-\l'b"~ h'l&'tb5eV\ 61.L\~\<&e 5M.el: 1'''-. 1:ecl o~ c1..c... .......... e.1. 
ACTIVe.. flooolpktitl 1$ ~~e .. fktA·eR wr+~ YlfMICI,f) werfliletJCJ{J\I.1 we·fl;/;'1/9 

XI1.1c;flv!r'fferd-- Sfreo.M C/.-.&.· .. 14e-1 2. 

Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 

Project: Al+o'i\. Co"",1 Date: 114.0.'1 10! 7...0 11. Time: II : 1~9 Q.M 

Project Number: 42.1 Town: AI+oV\ State: 1.,\;1b..k 
Stream: SSI1 
Investigator(s): ~e~~ &,\'c..e Co Il,'y\' u.\l(\I\.Ct -toY\. 

Photo begin file#: -:f-lrf\ Photo end file#: 'T'f/ 

y Igj IN D Do normal circumstances exist on th~ site? 
Location Details: Nor·t~f"i/i fOr"he", I>f 

pc!:»!?,':'+- 0. ,..ea . 

y DIN lEI Is the site significantly disturbed? Projection: U-TM Datum: ('JAr:>g3 
Coordinates: '31D'i3'1f12Mt:. LIlt.J'3116 mN 

Potential anthropogenic influences on the channel system: 

Seepo.Se +~n>USk daM s+ru..G+uSe ~ , , +' ~ \N""'~o..- lem, '\1.l'l\O· ' . 

Brief site description: 
. 

G\eo...'i(!~,d.. h,~h te(,lf"'o..c..e 'Je.2,e to.:te,,&' lU~+h 0. Wo..\~o... \ u)~.A:t~fo.~S, 

AJ;,o..ulA'" to p~ be Illw o~el"i'\pw 1'V\.pU.+, U.,io..vl.ci df'a.I'v..c.qe, ,"Su\o.le.. 
Checklist of resources (if available): 

v 

IZl Aerial photography D Stream gage data 
Dates: ;JU,f\e. 2:Z. I '2oll Gage number: 

~ Topographic maps Period of record: 
Geologic maps D History of recent effective discharges 

0 Vegetation maps D Results of flood frequency analysis 
0 Soils maps D Most recent shift-adjusted rating 
0 RainfulVprecipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the 
0 Existing delineation(s) for site most recent event exceeding a 5-year event 
0 Global positioning system (GPS) 
0 Other studies 

Hydrogeomorphic Floodplain Units 

I' 
Active Floodplain . LO: ~errace I 

• . J! 
~ 

T/ OHL palelannel Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site, 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section, 
5. Identify the OHWM and record the indicators, Record the OHWM position via: 

~ Mapping on aerial photograph ~,GPS 
D Digitized on computer Other: 



Wentworth Size Classes 
Inches. lin) MIJlimeters (mm) 'Wentworth S~!'I cla4S 

~~~.~. ~--~~~-- -"--¥-;--~~~"'~~-'--~"'+"~-"'"" ,._.,-----
10.08 - - - 25~ ~ - Boulder - - - - -

Cobble ID 
2,66 - - - 64 - - - - - - - ~ 

Pebble (!) 
0,157 - .. - 4 - . - - - -- -Granule-
0,079 2,00 

a,ow - 1,00 
Very coarse sand 

-- - - - - --
Coarse sand 

0.020 - - - 0.50 - - -- - - ~- - l 
~ ~ 

Mediums-and 
112 0,0098 - - - 0,25 ~ ~ -- -- -

Fine sand 
114 0.005 - - - 0,125 - - - - - - -
1/8 - 0.0025 0,0625 

Very fina sand 

Coarse sift 
111$ 0,0012 - - - 0.031 - - - - - -- -

Medium slit 
ill 1/32 0,00061 - - - Q,()156- - - - - -

Fine silt 
11$4 Q,OOD31 -- - - 0,0078 - - - - - - -

1112B - 0,00015 
Very fins $ilt 

COOW 
Clav 1l 

:;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

OClft I 2 3 4 5 6 7 8 

I I I I I I I I 1 I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I III I I I I I I I I III I I 
0,,\ I 2 3 



Project ID: 42.\ Cross section ID: 5 5~ Date: 10 20\2. Time: 
Cross section drawing: 

---.I. 

OHWM 

GPS point: See loco.:h'on 0\"1 ffOrtt 
Indicators: 

D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

Tro~h.. s~, "\f>041'OJ 

Meo..('.bt.<~ , JUo 
c"kc",,,,~ ~ . 

D Break in bank slope 
D Other: ______ ~ 
D Other: ______ ~ 

ND 6H~rv\.. (V\.~\\C().-t6'S 'b~eNe.:l. 

Floodplain unit: D Low-Flow Channel ,~. Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: _______ _ 
Total veg cover: --E.5.- % Tree: __ % Shrub: __ % Herb: ~% 
Community successional stage: 

DNA 
[Zl Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature tTees) 

lRl Soil development 
IZI Surrnce relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: _______ _ 

'R,'p:t'II'o..n Vlt,k- ",~o.oI()1N t..lei-IO\no(. S+t-~ h~dt~€M.. ~u..\~'&..e, ~w\€'11 

-troVV\., "00\ \.. f\Jo cko..-V\V\el. V~(..+·,deJ We-tlctnc;.( cUa.'I'IC1je.. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: -=------:-c-_=:_ 
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: D Other: ------'-------

D Active Floodplain D Low Terrace 

Average sediment texture: _=-___ --::-: _ _=_:_ 

Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: ______ _ 
D Other: ______ _ 
D Other: ______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AltoV'. Coo.l Date: MC\.~ 110, 7..017.. Time: I 'Z : :3 z. P 1'1-\ 
Project Number: LI~' Town: A \-I~_. State: u.."h:\. \II.. 
Stream: '055 
Investigator(s): . "'t'A /I t' 'Bok.e .. Con "\I\. 

Photo begin nIe#: 189 Photo end nIe#: 'r'i I 
C.~\li\l\.c; ThVl. 

y ~ / N 0 Do normal circums~ces exist on the site~ Location Details: N~rfhem /,ori/oVl o'P 
prt!lje.c.f- o.reA. 

y 0 / N llll. Is the site significantly disturbed? Projection: U"TM Datum: NAPf?3 
Coordinates: 3itJ<Fc"ocl ... e. 4/'-13329,., Ai 

Potential anthropogenic influences on the channel system: 

:J: r-\1'50\. +"0\"1,. f""\j.VVJ ff- .fro M 0\ I t'td.(.'C\ {:~d~ 

Brief site description: 
c,ho.Y\\'\et ~\tt.-.~lo~(...~ lts<.>..n,· pre'001\.+ w\'+k o..d.jc.o. ... t- v.le+lo.\I\.cLS "i, c ... k~k. 

+Wc.ce o~ w~e" .. :\'~I'l:l.''''~ \ o.\·~ ... \to.... S+-ro~ h'ld.!""3eNl\")\l,W,'ck !;W-el\ r"te~",,'1\e...+ ~+t~a.1"f\. 
l'. kt:>.Yl.Vl.e.1 .. ~ 

Checklist of resources (if available): 
lEI Aerial photography D Stream gage data 

Dates: ;J\.ll'\e 21. :lbt I Gage number: 
IRI Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfull/precipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

Active i L 

,. .... ..L • • J. 
it.. 

o:L PSle[annel I ~hannela 
Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2, Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3, Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics ofthe 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4, Repeat for other points in different hydro geomorphic floodplain units across the cross section, 
5, IdentifY the OHWM and record the indicators, Record the OHWM position via: 

!XL Mapping on aerial photograph 00 GPS 
D Digitized on computer D Other: 

S V'e m CilC/l1ne) 



Wentworth Size Classes 
Inch •• (In) Mi1ljll1etEJon'5 {mmJ Wentworth s~ clas.s: --

10,Q8 - - - 25a - - Boulder - - - - -
Cobble m 

2,56 - - - 64 - ~ - - - - - ~ 
Peb-ble (!) 

0.157 - - - 4 - - - - - - -Gnmufe,: 
0,079 2,00 

1,00 - -
VSIY omaf.a9 sand 

0,();l{J - - - - - - - -
CoarlXl sand 

0,020 - - - 050 -- - - - - - 1? 
Medi~lm sand &l 112 0,OQ96 - - - 0.25 - - - - -- - -
Finil' sand 

1/4 0,005 - - - 0,125 - - - - - - -
116 - 0,0025 - --- 0,0525 

Very fine:Sand 

Coarse ailt 
l/1S 0,0012 - - - 0,081 - - - - - - -

Mediums[lt 
~ 

1132 0,00061 - - - 0.Q156- - - - - - - II) 
Fine silt 

1164 0,00031 - - - 0,0078- - - - - - -
Very fine silt 

1112a - 0,00015 0.0039 

'" Clay , 
'" 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

O. I 2 3 4 5 5 7 8 

111I111111111111111 J I J I J 11I11 Jill Jill J I J I J 1111111 J I J I J I 

0," I 2 3 



r , ro s sec n , , ~~ , OM , , P oject ID Lj 2.1 tio ID '655 Date'Mo. lip 2.D12. Time' 12'32 C s , 
Cross section drawing: 

IfO~k 5h..<>-p~ 

T~' ' .::1. 
c..~V1..(\.e l t./)\' +.~ 

3,' '2.\ I -\.-low,''''21 ,,~- .J,I \bJ.. ' \1)0..-+e.,-
_ I ... ~ r I\c..~"e. F~Jpla.,\" 

.t t--... /..Ilu)~ flow c\..o.~1 
DI-\WM:: Low-Piow Ow-.I>nel - I' wid-e.. 

OHWM rsc. #4 
GPS pOint: See IDCg...-h"" IlI'\ f=+ 
Indicators: 

D Change in average sediment texture JRl Break in bank slope 
~ Change in vegetation species D Other: 

Change in vegetation cover D Other: 

Comments: () H-w VV\. pre 5e.fI+ 
, 

In c; seJ It..)\-I-"; 1'\ -I'le. ~ C+ \ lie. -C/o oJ. P I~ i (\ , - do.r'\(\e,\ IS. 
v€~etflc+eJ IA.J;t-h (Ipar,an We+tMl_dJoN N-f.+I",J tk-H H f-I t\ Dol (j> 10." fI I S 

Floodplain unit: ~ Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _-"S-'J~Ll\..l.+ ___ _ 
Total veg cover: ...{!!:L. % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

jg] NA o Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
~ Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
o Surface relief 
D Other: ______ _ 
D Other: D Other: --------



Project ID: Lf21 Cross section ID: e:,55 Date: 0., It, 2'.01'2 .. Time: ''Z', 32. .. VVl 

Floodplain unit: D Low-Flow Channel .J:8 Active Floodplain D LowTerrace 

CPS point: __________ _ 

Char acteristics of the floodplain unit: 
Average sediment texture: :::.\It 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

DNA 
~. Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

Shrub: __ % Herb: \DO % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

~ Soil development 
~ Surface relief 
D Other: D Other: --------

D Other: ____________ _ 

Sm~ h1d.\(;)p\-.t-\-'c,.. '001'\ J.e\l(!'.'\o~~"I: 
rlpeldc<\'1) we", M(l(A~II)v-J we+(and. 

Floodplain unit: D Low-FlowChannei D Active Floodplain D Low Terrace 

CPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _=-___ ~-.".. 
Total veg cover: __ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A I ton Coa.l Date: Mo.~ \10, 'Z.o \ 2.. Time: \Z~ Y1" pM 
Project Number: 1.1 Z I Town: AI+",," State: Ll+o.~ 
Stream: 55lo 

CoII\\'\. CoIJI'N.l+"'" 
Photo begin fIle#: 1Q:;' Photo end fIle#: 7-'15 

Investigator(sj; ::re:~~ E,,,,'c..e 

y 1211 N D Do normal circumstances exist on the ~e? Location Details: Nor+he.fl\. plli'·h'oV1. of 
1"1'""0) e,c.k 0. --eo. . 

y DIN [Sa Is the site significantly disturbed? Projection: U. -r M. Datum: NAP 83 
Coordinates: 3r.,e5""fel,2 wd::. L.1I~1338tt Yl1 N 

Potential anthropogenic influences on the channel system: 

1:\'1'\' ~o--+\oV\. ru.\'\o-M-. 

Brief site description: 
~I+ln- 0- b,()~ ctfo..ilJ\O.::\e 't)~1e.. Llp\<!..~, f'"c>',,\'Je.l.o.rui 'h~h terrc:u::e ~e+ 

No e\J''drev...c. . .e o~ o..~ O\\~R. 
Checklist of resources (if available): 
~ Aerial photography D Stream gage data 

Dates: ~Wll..e.. 22. '2.oH Gage number: 
[}jL Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges· 
D Vegetation maps 0 Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D Rainfall/precipitation maps D Gage heights for 2-,5-,10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5 -year event 
D Global positioning system (GPS) 
o Other studies 

Hydrogeomorphic Floodplain Units 

• Active Floodplain Low Terrace . 

.. . .. • • 
,1 ... 

LOW.F!han~ o~L P81eLannei 

Procedure for ideutifying aud characterizing the floodplain uuits to assist in identifying the OHWM: 

I. Walk the chalUlel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the chalUleL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

81 Mapping on aerial photograph l8l GPS 
D Digitized on compnter 0 Other: 



Wentworth Size Classes 
Inch •• [in) MiJlimeters {rnm' VlJentworth size cm~ . ~----~~-;-'-T_ '~-~",-~ 

10.08 - - - 2511 - - Boutder - - - - -
2_56 - - - 64 ~ - Cobble ~ - - - - - m 

Pebble '" 0-157 - - - 4 - - - - - - -
Granule 

oms 2_00 

0,030 - - - 1_00 - - V~ry ~ar~ sa~d -
Coarse. sand 

0.020 - - - OJ;O - - - - - - - -u 
c 

Medium sand .:l 112 0_0096 - - - 0_26 - - - - - - -
Fine sand 

1/4 0_005 - - - 0_125 - - - - - - -
118 - 0.0026 0.0625 

Very fjn~~sand 

Co.ers& sUt 
1116 O_D012 - - - 0.091 - - - - - - -

Medillmsltt 
1/32 0_00061 - - - 0.016&- - - - - - - ffi 

F-Ine .silt 
11M D_00031 - - - 0_0078- - - - - - -

VeryfJne silt 
1/126 - 0_00015 0_0000 

Clay " ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
On I 2 3 4 5 6 7 8 

111111 II 1111111 T II 1I1I1I1I II II 11111111 111111 1III1I III 

Oi. 1 2 3 



Pro" ect ID: 4'2. \ Cross section ID: S 50 Date: 0.: \ 201"2. Time: \ 2. : 
Cross section drawing: 

I .. ___ --1/1 
"\'fb\.l.~ "'- ~ \-.o...ped. cA.t"t\..\~e 

Bt!I\bW>- i.Ib..:!. So..+l.tf"o .. :\-ec!. ____ ,-;'""-.-L'3-_·~V 
f\.c.M"e, FteoAp\o..k 

N <.:> C-HArJ r-JE:(..l'l?t;"">cN'l'" )00'0 ve e:h:t./eJ flobdpl6\',V\ 

OHWM 

GPS point: See \oc.o.:b~V\ ¢V\. ttO\1"t 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

Floodplain unit: D Low-Flow Channel ~ Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: st 11: 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

DNA 
,® Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

6o..+I..Lfb...-te&. '00; \ I,.)..n.&.e" 

e\ll '&\1\.+ f.JD ~vw,el 

Cafe;{ 5p. 

Shrub: % Herb: ~% 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

~ Soil development 
~ Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

h'6c.\s-oFh.fh!c~ c.z,vu9..\nioV\.~. 

\Je~+G.:leJ. wH\..... J.A\'\.c,u .. s, 

IAJe~- 1'vt.e!.adlJ IN I.J e+lcx./'lo( 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -=------:-c-_=_ 

Total veg cover: __ % Tree: % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Char acteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: D Other: -------

D Other: _______ _ 

D Active Floodplain D Low Terrace 

Average sediment texture: -=-------:c,-----__=_ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift andlor debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: Alte.n (,oa.1 Date: 1\.\0.'1 ([P, 2.01'Z.. Time: I: 2D pWl 
Project Number: 42.1 Town: A/toYl State: U.iz:>.k 
Stream: 55:;- Photo begin file#: q.qg Photo end file#: SOl 
Investi ator s : HI"'- C,O\)M."tt, 

, Location Details: No,,-fhe'("V\ pew nol>\. o·r· 
y jgJ IN 0 Do normal circumstances exist on the site? pr'qJ ec_t o.n::::a.. 
yO IN,Igj Is the site significantly disturbed? Projection: U-r M. Datum: /IlAPg3 

Coordinates: E. 5:3"" N 
Potential anthropogenic influences on the channel system: 

:Ct-d~o... +\\O~ \U.Y\.O~; 

Brief site description: 

fY'I.eo.&u.\ h\~"'- 'fe,\'f't'l...C..e vJ'+h. -.I~e,+<:!>--\~ c..ho..v\!/'\e\ loD~w\, 
Flb~~ I...'lo-,-\-e, ~-\. 10' a..r+ <5~ .:L\.+ef\l.A,~~V\,+ 6~ CkctV\nel ~ 

Checklist of resources (if available): 
IX] Aerial photography 

Dates: ;:)~ 2'2., Zol\ 
® Topographic maps 
o Geologic maps o Vegetation maps 
o Soils maps 
o Rainfilll/precipitation maps o Existing delineation(s) for site o Global positioning system (GPS) 
o Other studies 

o Stream gage data 
Gage number: 
Period of record: o History of recent effective discharges 
o Results of flood frequency analysis o Most recent shift-adjusted rating 
o Gage heights for 2-,5-, 10-, and 25-year events and the 

most recent event exceeding a 5-year event 

Hydrogeomorphlc Floodplain Units 

Active Floodplain 'I Low~errace I 

Low·Flow Channels OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channeL Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: o Mapping on aerial photograph [&.. GPS 

o Digitized on com uter D Other: 



Wentworth Size Classes 
I""hos (In) MillimOle", (mm) Wenl.'lVOrth s!z.e class 

~-~~ , -~-"~~'.'-~,,-;~-"-~~------~ ~~-----~" -
10.08 - - - 2Sa - - Boulder - - - - -
2.56 - - - 64 - -

Cobbl. 1 - - - - -
Pebble C> 

0.157 ~- - - 4 - ~ - - - - " 
Granu[.&. 

0.079 2.00 

M30 - - - 1.00 - -
Vary Qo.ar!1l0 sand 
- - - - -
Coarse sand 

oma - - - O.SO -- - - - - - "0 c 
Madlwnsand <l'l If;! o.oose - - - O.2S - -. - - - - -

114 0.005 - - - 0.125 - -
Fineml.nd 
- - - - -

lIS- 0.0025 0.0625 
Very fine:sand 

C..oarse allt 
1116 0.0012 - - - . 0.031 - - - -- _.-

Medium silt 
~ 

1132 0.D0061 - - - 0.015,,- - - - - - - iii 
Fine silt 

11M 0.00031 - - - 0.0078 - - - - - - -
11128 - 0.00015 

Very fin\3' silt 
00039 

Clay ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Oc", I 2 3 4 5 6 7 8 

111111111111111111111I11111111111111111111111111111111I 

Oin I 2 3 



Pro'ect ID: 42/ Cross section ID: S 5 ::r Date: 0.. I (P Z()I'2. Time: 1 ~ 'ZD rvt 

Cross section drawing: T.ros k €>h<l.~ c,ho.l'\W3l. 
ThY\80~ "ese+~\eA. 

3' 
- Ac:HvE? ... F\oo&.j')\"""v\' 

I..o~ ~ r- low Clni).Y\'I\,e, \ .... 2." ~~ 
FGw\~ wo..+ef, 

OHWM 

Indicators: 
D Change in average sediment texture 
[}2] Change in vegetation species 
IXI Change in vegetation cover 

Comments: 

IZI Break in bank slope o Other: _______ _ 
D Other: _______ _ 

FlCll.'o\\V\~ u':lcJ.. te'f" ~(B~£,\,\+ fA C"CA 1\ n e I. 
Cho.nne.-\ If\clSe~ W;1"~;1') ~cAI~e (Jlood. 1'1ei\~n 
Ac.+,,,~ Hood. fltll', ... tf. e-kt.0 §\J/'-#) (ipan'a., we-rMeCldo....J we.f-lCllYlcl. 

Floodplain unit: ~. Low-Flow Channel D Active Floodplain D LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _-'S~\ \l...CTL-__ _ 
Total veg cover: ~ % Tree: __ % Shrub: __ % Herb: ~% 
Community successional stage: 

DNA 
D Early (herbaceous & seedliugs) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift aud/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

IZI. Soil developmeut 
~ Surface relief 
IZI Other: f) is +i /1 c.. t-
O Other: _______ _ 
D Other: _______ _ 



Project ID: 42l Cross section ID: SST Date: Ma.-t 1(" 2blz.Time: I: 1..0 PM 
Floodplain unit: D Low-Flow Channel J&I Active Floodplain D Low Terrace I 

CPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: 5.\' IT 
Total veg cover: ~ % Tree: __ % 
Community successional stage: 

Shrub: % Herb:-315-% 

DNA 
~ Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

1:81. Soil development 
IXl Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Oilier: _______ _ 

H\oto~t ck'M~\I\O:\-e& 6~ \c~clfO~e.\I>... ~LlW\~. 0ese;\-a.:W wi+k. 
-\ \: r. 
....J u.\fI.. c..u...~ Sf" .... L-(lre ~ $of'" . 

Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

CPS point: ___________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: -------cc-
Total veg cover: __ % Tree: % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Oilier: D Other: --------

D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AI+oY\. c,oa./ Date: t-\.o..~ \LQ I ;;20\ ~ Time: \ 'c 3 t? pl>'\ 
Project Number: 1./ 2./ Town: A. \-\-0"-. State: U:t",,\.... 
Stream: 55'8' 

c,,,,(,,,.rt-o 
Photo begm file#: 'lJ "if Photo end file#: 130(,;, 

Investij(ator(s): oe.-0-P 'Boi'ce Co'U~ 
\J Location Details: Nor+her~ pe>f·fj'",,- o.f! 

y ~ / N D Do normal circumstances exist on the site? proJec.t ().re,CI.. 

Y D / N ~ Is the site significantly disturbed? Projection: UT M. Datum: NAP 'B3 
Coordinates: 31o'B{p4o .... E 4/ '-135 '1-2 ... N 

Potential anthropogenic influences on the channel system: 

Ii~f' 'S'" +,'OV\ -I'Ll..M-I't' 

Brief site description: 
;J1).V\C.U.5 €.p. dloVlo\.\'\>\A.te& 'Oa13e.1o'fW1:.h. k\~h te«-Q..('.e... w;fI.,. 0... 

d.~Q\\vw..Cte ~~\e" 
Checklist of resources (if available): 
~. Aerial photography D Stream gage data 

Dates: ";j" """e,. 'Z. '<1:., '2,0\.1... Gage number: 
1El~ Topographic maps Period of record: 
D Geologic maps D History of recent effective discharges 
D Vegetation maps D Results of flood frequency analysis 
D Soils maps D Most recent shift-adjusted rating 
D RainfuWprecipitation maps D Gage heights for 2-,5-, 10-, and 25-year events and the 
D Existing delineation(s) for site most recent event exceeding a 5-year event 
D Global positioning system (GPS) 
D Other studies 

Hydrogeomorphlc Floodplain Units 

1 
Active Floodplain 

r~- J. 
" 

o:L paleLannel T 
low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walle the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

jg]. Mapping on aerial photograph gJ GPS 
D Digitized on computer D Other: 



Wentworth Size Classes 
Inches: (in) MiHirneters (mOl} Wentworth 5~(l' da~ ____ M"" _____ •• _~ 

,_'T~~_ 

10.06 - - - 256 - - Boulder - - - - · 
64 

Cobbl. I 2.66 - - - - - - ~ - - · 
Peb-ble 

0.157 - - - 4 - - - - - - · 
Granule 

0.079 200 

1.00 - -
Very C()!lHS~ sand 

O.03G - - - - - - - -
Coarse san.d 

0-020 - - - 0.50 - - - - - - · " Medium sand ~ 114 0.0096 - - - 0.25 - - - - - - -
114 0.005 - - - 0.12& - -

Finl,lisnd 
- - - - -

118 -. 0.0025 - 0-0625 
Very fine sand . 
Coarse sUt 

1116 0.0012 - - - Q.O~l - - - - - - -
Medium silt 

tl 11:l2 0.00061 - - - 0-0100- - - - - - -
Fine silt 

1164 0.ooQ31 - - - 0.0078- - - - - - -
Very fine silt 

1/128 - 0.00015 0.0039 
" Clay ~ 
:;; 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
O",n I :2 3 4 :) 6 7 8 

II1I 111111111111 II 1111111111111111 II II 1I1I 1111 I T 1111 I 

(),' J 2 3 



Project ID: 42,1 Cross section ID: S5 ~ Date: 2D\iJ'ime: 
Cross section drawing: 

OHWM 

GPS point: See \ OCQ,,;t'OVl lin fro'fl,±-
Indicators: 

D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

\fW~"'-- &~e&. 
d f(l...\\"..o.~ e.,; w \ R 

\\b c..l-..o.\'\.'II.B \ 
\'\A~\ Co-'h;)'\~ 

D Break in bank slope 
D Oili~: ______________ _ 
D Oili~: ______________ _ 

~/) () H lU VVl \'V\d.\CA40r-S Ob6ef"\le4. 
V.Q~e+IA.'''reJ.. d'f().'\ ... .t\~e $t..J(.de- 50'70 plCtr\+ COllei(' pre!>ft:I\-1' 

Floodplain unit: IXI. Low-Flow Channel 

GPS point: ____________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: S \ H-
Total veg cov~: .5!L.. % Tree: ____ % 
Community successional stage: 

DNA 
~ Early (h~baceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Active Floodplain D Low Terrace 

Shrub: % Herb: 5D % 

D Mid (herbaceous, shrubs, saplings) 
D Late (h~baceous, shrubs, mature trees) 

D Soil development 
~ Surface relief 
D Oilier: ______________ _ 
D Oilier: _______ _ 
D Oilier: _______ _ 

M 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ ----,-
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: D Other: --------

D Active Floodplain D Low Terrace 

Average sediment texture: _=-___ ---,-,-----__=_ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: ______ _ 
D Other: _______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A \+0\,\ Co .... I Date: ~i \La. 21)12.. Time: I: 56 pm 
Project Number: '-I Z/ Town: A l-n.",- State: I..lt-... t.. 
Stream: 059 Photo begin file#: gO,! Photo end file#: 'i) tl 

C-" \'""o+oV\. 
Y L8l1 N D Do nonnal circumstances exist on the site? 

Location Details: or+h~.r'(\., ptJr 1".'~ 1\ Q.f! 
)tt,h 'e.csr o.rec\. , 

Y 0 IN l&l Is the site significantly distorbed? Projection: U"T/o\ Datum: NADB3 
Coordinates: il)'n'a 1\ e:. 35~1c. M I\J 

Potential anthropogenic influences on the channel system: 

.:c'f"'(\'0o..:ho""- ~U>I\l)W 

Brief site description: 

t:\'V\~oV\ I 'J" I.LV\; pe<' Ol-rd 6~~\..... v.rW "")'3k +e,\a..ce. 

Checldist of resources (if available): 
lRl Aerial photography 

Dates: :J1..\.'I\e. Z2 • .20\' ~ 
~ Topographic maps o Geologic maps 
o Vegetation maps 
o Soils maps 
o Rainfall/precipitation maps 
D Existing delineation(s) for site o Global positioning system (GPS) 
D Other studies 

o Stream gage data 
Gage number: 
Period of record: 

t.l \a.V\.cl d\'"Q.\V\ e, SWClle., 

D History of recent effective discharges o Results of flood frequency analysis 
D Most recent shift-adjusted rating 
D Gage heights for 2-,5-, 10-, and 25-year events and the 

most recent event exceeding a 5-year event 

Hydrogeomorphlc Floodplain Units 

Low-Flow Channels OHWM Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

I. Walk the channel and floodplain within the stody area to get an iropression of the geomorphology and 
vegetation present at the site. 

2, Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Detennine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph ~ GPS 
D Di itized on com uter 0 Other: 



Wentworth Size Classes 
I""h •• (in) Mflfimrilwrs emm) Weni,vvorih $Jz-o cla~ 

H· ... """'~ ____ ...... ~'fl----..~ -_ .. _.'-'-'-' 
10.08 - - - 2St) - - Boulder - - - """" · Cobbl. .. 
2.56 - - - 64 - - - - - - · ~ Pobbl. 
0.157 - - - .0\ - - - - - - · Granule 
0.079 2.00 

1,00 - -
Very ooarse .sand 

0.039 - - - - - - - -
CoarSE sand 

0.020 - - ,- 0.00 - . - - - - · ." 

MGdiurnsand ~ 112 0.0008 -- - - 0,25 - - - - - - -
114 MOS - - - 0.125 

Fine $llnd - - - - - - -
118- 0,0025 0.0625 

Very fine s~md 

COarse sin 
1110 0,0012 - - - 0.031 - - -,- - -

Mi3diuli1 slit 
W 1132 0,00061 - - - 0.o15~- - - - - - -

Fine silt 
11M 0,00031 - - - 0,0078 - - - - - - -

11128 - 0,00015 
Very fine silt 

0,0039 

" Clay ~ 

:;: 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Om I 2 3 4 .5 () 1 R 

111111111111111111111111111111111111111111111111111111I 

Qin I 2 3 



Project ID: 42-1 Cross section ID: ~59 Date: Nla. I 'Zo17.. Time: 
Cross section drawing: 

J~ 
'-3'J_ 

if. 5' 

Ll ,. !::l~o..f'd. d..'I"'aJV\.(),.5~. 

The. o..c...h1ve.... +\oo&?\..o.\~ 
f.,1/\c..ol"l\p""'O",,e~ .\.~ Low ~ 

now e,.\...Co.VI.Y\e.l 
"'Ac:h've FWpI.o.\V\. 

OHWM 

Indicators: 
D Change in average sediment texture 
D Change in vegetation species 
D Change in vegetation cover 

Comments: 

D Break in bank slope 
D Other: _______ _ 
D Other: _______ _ 

No oot0M \V\J...tCAtots 
fV 0 chctl'lr.e,( P re5:en+ 
V4~t·hll,..tJ dtli\\f'G\ e.. .swcd(, W I.J.AA ~o7o plal'\.J.- CO>ler 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: S ~ l t 
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

~ Active Floodplain D Low Terrace 

Shrub: % Herb: SD % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
~ Surfuce relief 
D Other: D Other:--------

D Other: _______ _ 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: 0 Low-Flow Channel D Active Floodplain o Low Terrace 

GPS point: __________ _ 

Characteristics ofthe floodplain unit: 
Average sediment texture: _=-___ --,-: _ _::::_ 
Total veg cover: __ % Tree: __ % Shrub: % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
o Benches 

Comments: 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ _ 
D Other: _______ _ 
D Oilier: _______ _ 

D Active Floodplain o Low Terrace 

Average sediment texture: -=------:-c-_:;:_ 
Total veg cover: __ % Tree: % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
o Presence of bed and bank o Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: AltoI'\. eoAI Date: Mtl.'1 21,2012. Time: 3: 32. PrY) 
Project Number: 42/ Town: A/fe>..... State: Ltmh 
Stream: S (P 0 Photo begin file#: 'ii'~ Photo end file#: 'i?ZZ 
Investil!ator(s): :Teff 13o\'("R~ DeA"n\s. WeVloP.'- 6:.111'11 Cov,'lII.a:;:;;;", 

~ 

Location Details: N.o,,: tkerll. ~or-h '01'1. .:rl y ~ / N D Do normal circumstances exist on the site? pf'tlje?_t .. i' t:t "~. 

yO / N IZI Is the site significantly disturbed? Projection: u:rM. Datum: NAD'Il'3 
Coordinates: 31-D040 tv"! e. t..fl'4Z33Z rv.. N 

Potential anthropogenic influences on the channel system: 

'RoCl.d. ~ c,u..lver+~ 011\. +-he d..,ro..\'\Ao.~e ULflS. ;'eo..l'V\ , 

Brief site description: 
\ ~c,i se& 'p,'Y\';!)-I :.JItVl\'pE' ..... ~ So..COebf"<.lS'n h\~~ te.r~ce w,'{h 0..1"\ 

d'i'o..; VI t('je. kJ'l~ CiV't 'Ac.h'.re .(JIoodplo.i ... dvtnflef. t=.pheW\ero..l s treo.l"I\ ChMnel 1i.P 
Checklist of resources (if available): 
jgJ Aerial photography D Stream gage data 

Dates: ::r\J.\'\e. Z'2 ZOI \ Gage number: 
~ Topographic map~ Period of record: 
D Geologic maps o History of recent effective discharges 
D Vegetation maps o Results of flood frequency analysis o Soils maps o Most recent shift-adjusted rating o Rainfall/precipitation maps D Gage heights for 2-, 5-, 10-, and 25-year events and the o Existing delineation(s) for site most recent event exceeding a 5-year event o Global positioning system (GPS) o Other studies 

Hydrogeomorphic Floodplain Units 

Active 
.. 

Low~' 

• ......L • ~ 
T 1& 

OHL _T 
Low·Flow Channels Paleo Channel 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site, 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) IdentifY any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section, 
5. IdentifY the OHWM and record the indicators. Record the OHWM position via: 

~ Mapping on aerial photograph J8.l GPS 
Digitized on computer 0 Other: 



Wentworth Size Classes 
tnch~s (in) Mfllimetefs (mm) VVentworth slz'E\' cleSGo ----- ;_'r~~'''' I-'"~ ---"-,~~-~~--<--~-.-

10.08 - - - 2116 -- Boulder - - - - . 
~4 

CObble 1 
2.56 - - - - . - - - - - I)! 

Pebble (!) 
0.157 .- - - 4 - - - - - - -

Gltlnuk;; 
0.079 2.00 

Q.039 - - - 1.00 - - V~y ¢oar~ s~d -
Coaroo Gelnd 

0;020 - - - 0.00 - - - - - - - 'U 

1/2 0.0096 - - - 0.25 - -
M>!dful11 sand ~ - - - - -

1/4 D.OOS - - - 0.125 - -
Fine 'Sand 
- - - - -

118 - 0.0025 0.0625 
Very fine sand 

COQrr:oe silt 
1M 0.00'12 - - - 0.031 - - - - - - -MediumsUt 

~ 1132 0.00061 - - - O.015G- - - - - - - <JJ 
Fine silt 

11M 0.00031 - - - 0.0078- - - - - - -
Very fine silt 

1/128 - 0,00015 0.0039 

" Clay ~ 

:< 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

0<1" I 2 3 4 .5 6 7 8 
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Cross section ID: S 0 Date: Mo. 21 2012. Time: 3: 32 I'Y) 

I .... Ib-I'8 

OHWM 

GPS point: 

Indicators: 
~ Change in average sediment texture 
D Change in vegetation species 
~ Change in vegetation cover 

Comments: 

W\D-d(\'~ &e..I0,\'-o. 

Floodplain unit: JZI Low-Flow Channel 

GPS point: ____________________ __ 

Characteristics of the floodplain unit: 
Average sediment texture: SI \-\-
Total veg cover: > Z. % Tree: % 
Community successional stage: 

DNA 
~ Early (herbaceous & seedliogs) 

Indicators: 
I2Sl Mudcracks 
D Ripples 
[;8J Drift and/or debris 
JZI Presence of bed and bank 
D Benches 

Comments: 

Q:g Break in bank slope 

u. -Sbped cl\Q.V\I'\e./ 

E pkeM,e,rc..l Streo..WL 
G\AAl'lvtel \ ID 

o Oilier: ______________ _ 
D Oilier: ----------------

D Active Floodplain D LowTerrace 

Shrub: ____ % Herb: > 2. % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development o Surface relief 
D Oilier: ______________ _ 
D Oilier: ____________ __ 
D Oilier: ____________ __ 

C" 1/ "'" D.;:) 



Project ID: 11'2/ Cross section ID: S(.oD Date: Ma.-.J ZI ZOll Time: ,3',3 Z 1::l1'Y1 

Floodplain unit: D Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain nnit: 
Average sediment texture: pebble. 
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
~, Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
,gj Drift and/or debris 
jgJ Presence of bed and bank 
D Benches 

Comments: 

Floodplain uuit: D Low-Flow Channel 

GPS point: ___________ _ 

Characteristics of the floodplain unit: l 
Average sediment texture: pebb e. 
Total veg cover: ~ % Tree: ____ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

~ Active Floodplain D LowTerrace 

Shrub: % Herb: 5 % 

D Mid, (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

,t81. Soil development 
131 Surface relief 
D Oilier: ______________ _ 
D Oilier: _______ _ 
D Oilier: __________ -'----__ _ 

D Active Floodplain 181 Low Terrace 

Shrub: Z:; % Herb: ~ % 

~ Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

~ Soil development o Surface relief 
D Oilier: _____________ _ 
D Other: _____________ _ 
D Other: _____________ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A 1-\'0'/\ c.e~ Date: MfJ.i Z I, 20 I Z Time: '3: 41.0 pl'>t\ 
Project Number: I.ja\ Town: A\+z,,,,- State: U-\-<'·'" 
Stream: secl Photo begin file#: <;52 t.J Photo end file#: ~ 2(P 
Investi ator s: :feH Boice Thl/\>\,:::, \JleV\ e" oll;1I\. \l\V\.! 1-1>'1\. 

IVI D Location Details: Nor-tkell\ portl'OIA.. ~ 
Y p.1 N Do normal circumstances exist on the site? pro' e.e.-t o.oreA ' 

Y DIN rvr Is the site significantly disturbed? Projection: Ll Til\. - Datum: A-P fJ.,3 
Iol" Coordinates: '3/(,) 'lql.j E 1.j'23og", M 

Potential anthropogenic influences on the channel system: 

COUY\~ iOo...& 'd.'i'o-~V\t\.~e, c.u..\\Je-rT-

Brief site description: , 
·H\\~oV\.) ;JilV\lpe( \. So..seb",u..~'" u..r\o.\I\J.. ""\~\.. -ren-o.ce. 

be..\(>1.6 c.o~~tu.e'l\c.e O~ +~.)o t.l'pto.lAct &.rGl\'", . e Sl.U<:'A..le s , 
Checklist of resources (if available): 
.181 Aerial photography 

Dates: ::ru.VI.e 2:Z. Z 01\ 
~ Topographic maps ' 
D Geologic maps 
D Vegetation maps 
D Soils maps 
D Rainfuillprecipitation maps 
D Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

D Stream gage data 
Gage number: 
Period of record: 
D History of recent effective discharges 
D Results of flood frequency analysis 
D Most recent shift-adjusted rating 
D Gage heights for 2-,5-, 10-, and 25-year events and the 

most recent event exceeding a 5-year event 

Hydrogeomorphic Floodplain Units 

Terrace 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression ofthe geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one ofthe hydrogeomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydro geomorphic floodplain units across the cross section. 
5. Identity the OHWM and record the indicators. Record the OHWM position via: 

JRl Mapping on aerial photograph ® GPS 
D Di itized on com uter D Other: 



Wentworth Size Classes 
Inch •• (in) Millimeters (mm) WIilOlW<Jr!h size class 

~.------ - -~-~--"-~ ----~- "'~-; -- ~~-,+-~~,-

Boulder 
10.08 - - - 256 - - - - - - -

C<>bble " 2.56 - - - 1M - - - - - - - ~ 
Pebblo '" 0.157 - - - 4 - - -- - - - -
Oranu~ 

0.079 2.00 

0,039 - - - 1.,0 - -
Very eoa:rne sand - - - - -
Coarse sand 

0,020 - - - (l50 - - - - _. - - -g 
Me,(jJum sand Ji 112 0,0096 - - - 0.25 - - - - - -

1/4 0.005 - - - 0.125 - - Fln .... nd - - - - -
H8- 0,0025 - - 0.0626 

Veryffne sand 

Coarse sUt 
1116 0,0012 - - - O,OSl - - - - - - -

tMdlumslit 
~ 1In 0,00081 - - - O.D1oo- - - - - - - iil 

FIne slit 
1164 0,00031 - - - 0,0075- - - - - - -

Very fine silt 
1/128 - 0.00015 0,0039 

Clay 11 
'" 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
0,... I 2 3 4 .5 (\ 7 8 

1111111111111111111111111111111111111111111111111111111 

Din I 2 3 



Project ID: L+'2.1 Cross section ID: S '" 1 Date: MOo 21 '2.orz. Time: 3 'A1" 
Cross section drawing: 

---~ 

OHWM 

GPS point: See \bCp.,t,,,,, bIA S,,,,,,--r 
Indicators: 

o Change in average sediment texture o Change in vegetation species o Change in vegetation cover 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPSpornt: ____________________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: '0\ It-
Total veg cover: ~ % Tree: % 
Community successional stage: 

DNA 
J;gJ Early (herbaceous & seedlings) 

Indicators: o Mudcracks 
o Ripples 
~ Drift and/or debris 
'0 Presence of bed and bank 
o Benches 

Comments: 

D Break in bank slope 
D Other: 

..,-n;1A~ '" -:" \""a..ped 
cli'"O-\V\.o.,~ e. 

D Other: --------

~ Active Floodplain o Low Terrace 

Shrub: __ % Herb: ~% 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

~, Soil development o Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: ________ _ 

Nt) cJla.nYlel ClflO.ra.c+er,'~Hcs 0'1 OI-lWM 1'\f\&.tCA+Oft:,. 



Project ID: Cross section ID: Date: Time: 
Floodplain unit: D Low-Flow Channel D Active Floodplain o LowTerrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

Floodplain unit: 0 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surface relief 
D Other: _______ _ 
D Other: _______ _ 
D Other: _______ _ 

D Active Floodplain D Low Terrace 

Total veg cover: __ % Tree: __ % Shrub: __ % Herb: __ % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, slnubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Other: _______ _ 
D Other: ______ _ 
D Other: _______ _ 



Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: A I +01'\ Coo..l 
Project Number: ~I Z I 
Stream: SCDZ 
Investigator(s): ~U Bo!'ce 

Date: tJ..a.i '2.1,2.0\'2.. Time: 4:10 pY>1 
Town: AI+oi'\. State: Llt-o.h 
Photo begin file#: 15 z. q Photo end file#: ~ 3 I 

We\l\.""~ Colh'V\ C:.v\'",,-cd'&V\. 

y 181 / N D Do normal circumstances exist on the site? 
Location Details: ...., e.dL~+e.rl'\. por·h"1A. o-\l 

Pf'O jec. +- o. ... eo... 
Projection: tKT M Datum: N AD 'Os 
Coordinates: 31'0"1 \:3 ... E til 1.f.1 ~e/,1 ..... IV 

y D / N ~ Is the site significantly disturbed? 

Potential anthropogenic influences on the channel system: 

C\.e().f"eJ... fYVl.~()"'( :r1J..""I~or tThil"\.. ""\~ \.-.. -tetofo< .. d~ .. p\o,.c.eJ. f~ Cho.\I\v..e, I. 

Brief site description: 

Sa.gebf\..L~\.,. !f.. 'Bn>Mu.5 l~I'"W\\'S em. tl",.e ~\~k +effc:...c.e +kc.+ kctS 

bee\l\ dea.f'·e&. o.f R""av..} ::J1J,N\.\'pe,t". f.p\..ew.ef"o.\ stl-eo..VIA. c"'-'o.YIN\.el ID 
Checldist of resources (if available): 
~. Aerial photography 

Dates: :lu..Ae 22 I 20\\ 
~ Topographic maps 
o Geologic maps 
D Vegetation maps 
D Soils maps 
D Rainfuillprecipitation maps 
D Existing delineation(s) for site 
D Global positioning system (GPS) 
D Other studies 

• 
D Stream gage data 

Gage number: 
Period of record: 
D 
D 
D 
D 

History of recent effective discharges 
Results of flood frequency analysis 
Most recent shift-adjusted rating 
Gage heights for 2-,5-, lO-, and 25-year events and the 
most recent event exceeding a 5 -year event 

Hydrogeomorphic Floodplain Units 

ActiVE) Low.errace. 

T/ 
Low-Flow Channels 

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 

1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 

2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydro geomorphic floodplain units. 

a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 

floodplain unit. 
c) Identify any indicators present at the location. 

4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 

1Zl Mapping on aerial photograph ~ GPS 
D Digitized On computer D Other: 



Wentworth Size Classes 
Inch •• lin) MiJlimeters (mm) W(;lllt¥iorth G12'.ta cls$& 

~~--~~~--- ~~--~~-~,--- ,~--,~ 
__ ~_~~~ __ '_"_~"~N __ ~_~_' <--",-

10.00 - - - 256 - ~ 

Boulder - - - - -
- - Cobbl. ~ 2.56 - - - 64 - - - - - ~ 

Pebbl. <!! 
0.157 .- - - 4 - - - - - -- -

Granule-
O,07~ 2.00 

0.039 - - - 1.00 
Very ooar-sa sand - - - - -- -
Coarse sand 

0.020 - - - 0.50 - - - - - - - .g 
Medlum .. nd 11! 112 0.0098 - - - 0.25 - - - - - - -

114 0.00$ - - - 0.125 - - Fino-$and - - - - -
11a- 0.0025 0.0625 

Very fine .sand 

Coarse si It 
1116 0-0012 - - - 0,051 - - - - - - -

MedlumsHt 
I;! 1/32 0.00061 - - - 0.0156- - - - - - -

Fine slit '" 1164 0.00031 - - - 0.0078 - - - - - - -
11126 - 0.00015 

Veryflne.1':>ilt 
0.0039 

" Clay ~ :;; 

11111111111111111111111111111111111111111"1111111111111111111111111111111111111111111 

O. I 2 3 4 5 5 7 8 

111111111111111111111111111111111111111111111111111111I 

Orn I 2 3 



Project ID: l.\-z.1 Cross section ID: Slo 1., Date: MOl 2.1 U:>\~ Time: 1.\'. \0 
Cross section drawing: 

OHWM 

GPS point: See loc.o.. .. ho"- 0"'- ~.,,+-

Indicators: 
D Change in average sediment texture 
~ Change in vegetation species 
~ Change in vegetation cover 

Comments: 

Floodplain unit: .181 Low-Flow Channel 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: 51 \ '1: 
Total veg cover: '?"2... % Tree: __ % 
Community successional stage: 

DNA 
~ Early (herbaceous & seedlings) 

Indicators: 
~ Mudcracks 
D Ripples 
.181 Drift and! or debris 
JZI Presence 0 f bed and bank 
D Benches 

Comments: 

-

~ p heme n:;d S;h-eo.'M 
C.~c\'WI\e.\ \0 

.1&. Break in bank slope 
D Other: D Other: --------

D Active Floodplain D LowTerrace 

Shrub: % Herb::> Z. % 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
JZJ Surfuce relief 
D Other: D Other: --------

D Other: _______ ~ 



Project ID: '+'Zl Cross section ID: S(c, Z. Date: 0.' ZI,1.o1'Z.Time: 4; 10 W1. 
Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: S i \ 1:' 
Total veg cover: ~ % Tree: % Shrub: __ % Herb: ~% 
Community successional stage: 

DNA 
1Rl Early (herbaceous & seedlings) 

Indicators: 
.18:1 Mudcracks 
D Ripples 
~ Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

~ Soil development 
181 Surface relief 
D Oilier: ______ __ 
D Oilier: ______ __ 
D Other: ______ __ 

\j~e+o.+e& deW\o.fcA'"hO\\ Ioe:tweev\ +ke- AchVe Fto:oclpto.\'V\ 
~ Low' F\ow c.l ... e.II\Y\.e.l. 

Floodplain unit: D Low-Flow Channel D Active Floodplain D Low Terrace 

GPS point: __________ _ 

Characteristics of the floodplain unit: 
Average sediment texture: _______ _ 
Total veg cover: __ % Tree: % Shrub: __ % Herb: % 
Community successional stage: 

DNA 
D Early (herbaceous & seedlings) 

Indicators: 
D Mudcracks 
D Ripples 
D Drift and/or debris 
D Presence of bed and bank 
D Benches 

Comments: 

D Mid (herbaceous, shrubs, saplings) 
D Late (herbaceous, shrubs, mature trees) 

D Soil development 
D Surfuce relief 
D Oilier: ______ _ 
D Oilier: ______ __ 
D Other: _______ _ 



 

Alton Coal Tract LBA, Kane County, UT Frontier Corporation USA 
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APPENDIX E 
 
Representative Photos of Wetland and Stream Channel 
Conditions 
 



Photo Point Locations shown in Universal Transverse Mercator (UTM) Coordinates

Photo Point Note Easting Northing
1 Wetland A 371074 4137483
2 Wetland B 371099 4137569
3 Wetland C 371236 4137633
4 Wetland D 371044 4137897
5 Wetland E 371498 4138374
6 Wetland F 369383 4138492
7 Wetland G 370581 4140647
8 Wetland H 368875 4140999
9 Wetland I 369191 4140085
10 Wetland X 369542 4140469
11 Wetland K 369864 4141735
12 Wetland K 369732 4141406
13 Wetland L 369493 4141303
14 Wetland M 369966 4142136
15 Wetland N 369108 4142471
16 Wetland O 369203 4143102
17 Wetland W 369031 4143843
18 Wetland W 369195 4143663
19 Wetland Q 368649 4143270
20 Wetland R 368511 4143303
21 Wetland S 368569 4143476
22 Wetland T 368568 4143381
23 Wetland U 368637 4143487
24 Wetland V 368653 4143742
25 Wetland J 368643 4143660
26 Wetland P 369664 4143269
27 Ephemeral Stream Channel 1 370460 4137225
28 Ephemeral Stream Channel 2 370317 4137440
29  Ephemeral Stream Channel 3 370638 4137437
30 Ephemeral Stream Channel 4 369287 4139173
31 Ephemeral Stream Channel 5 369772 4139778
32 Ephemeral Stream Channel 6 369926 4140069
33 Ephemeral Stream Channel 7 370412 4140281
34 Ephemeral Stream Channel 8 370533 4140341
35 Ephemeral Stream Channel 9 368914 4140235
36 Ephemeral Stream Channel 10 371238 4141806
37 Ephemeral Stream Channel 11 370273 4141857
38 Ephemeral Stream Channel 11 371562 4142562
39 Ephemeral Stream Channel 12 369847 4141171
40 Ephemeral Stream Channel 13 369364 4141901
41 Ephemeral Stream Channel 14 369245 4138500
42 Ephemeral Stream Channel 15 368945 4140156
43 Ephemeral Stream Channel 16 370039 4142325
44 Intermittent Stream Channel 1 369811 4139852
45 Intermittent Stream Channel 1 371797 4140695
46 Intermittent Stream Channel 2 369481 4141287
47 Intermittent Stream Channel 2 369004 4142597
48 Intermittent Stream Channel 3 369187 4142794
49 Intermittent Stream Channel 4 368602 4143324

Alton Coal Tract LBA, Kane County, UT
Wetland/Stream Delineation Technical Report

Frontier Corporation USA
July 2012



Photo Point Locations shown in Universal Transverse Mercator (UTM) Coordinates

Photo Point Note Easting Northing
50 Perennial Stream Channel 1 369802 4141511
51 Perennial Stream Channel 1 370127 4142329
52 Perennial Stream Channel 1 369582 4140769
53 Irrigation Ditch Diversion Point 369572 4141130
54 Surveying 368890 4140668
55 Irrigation Reservoir 368693 4143081
56 Stream Sample Point 2 371013 4137287
57 Stream Sample Point 16 369785 4139186
58 Stream Sample Point 38 371471 4142390
59 Stream Sample Point 47 370148 4142219
60 Stream Sample Point 49 369621 4143700
61 Stream Sample Point 54 368815 4143115
62 Sagebrush Habitat 370211 4138384
63 Overlook, east side of project area 369736 4138854
64 Valley Floor 370308 4140333
65 Overlook, southwest side of project area 371656 4142184
66 Northwest Meadow 368486 4143826
67 Overlooking north side wetlands 369490 4143663
68 Wetland Sample Point 01 370022 4142430
69 Wetland Sample Point 07 370115 4138243
70 Wetland Sample Point 09 369566 4139259
71 Wetland Sample Point 52 369654 4143582

*Photo point locations are shown as UTM Coordinates using a NAD83 Projection

Alton Coal Tract LBA, Kane County, UT
Wetland/Stream Delineation Technical Report

Frontier Corporation USA
July 2012



Frontier Corporation USA
July 2012Appendix E

Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 1

Photo 1. Looking southeast at Wetland A. Photo taken on
May 22, 2012.  

Photo 2. Looking northwest at Wetland B. Photo taken on
May 22, 2012.

Photo 4. Looking southwest at Wetland D. Photo taken on
May 22, 2012.

Photo 5. Looking southeast at Wetland E.  Photo taken on
May 22, 2012.

Photo 3. Looking south at Wetland C. Photo taken on
May 22, 2012.

Photo 6. Looking southeast at Wetland F. Photo taken on 
May 22, 2012.
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 2

Photo 7. Looking southwest at Wetland G. Photo taken on
May 22, 2012.  

Photo 8. Looking southwest at Wetland H. Photo taken on
May 23, 2012.

Photo 10. Panoramic photo looking north to east at Wetland X.  Photo taken on May 23, 2012.

Photo 9. Looking northeast at Wetland I. Photo taken on
May 23, 2012.



Frontier Corporation USA
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 3

Photo 11. Looking northeast at Wetland K. Photo taken on
May 24, 2012.  

Photo 12. Looking northeast at Wetland K. Photo taken on
May 24, 2012.

Photo 14. Panoramic photo looking north to east at Wetland M.  Photo taken on May 24, 2012.

Photo 13. Looking north at Wetland L. Photo taken on
May 23, 2012.
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 4

Photo 15. Looking north at Wetland N. Photo taken on
June 6, 2012.  

Photo 16. Looking north at Wetland O. Photo taken on
June 7, 2012.

Photo 18. Looking south at Wetland W. Photo taken on
June 7, 2012.

Photo 19. Looking south at Wetland Q. Photo taken on
June 7, 2012.

Photo 17. Looking east at Wetland W. Photo taken on
June 7, 2012.

Photo 20. Looking southeast at Wetland R. Photo taken on 
June 7, 2012.
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 5

Photo 21. Looking north at Wetland S. Photo taken on
June 7, 2012.  

Photo 22. Looking northwest at Wetland T. Photo taken on
June 7, 2012.

Photo 24. Looking northeast at Wetland V. Photo taken on
June 6, 2012.

Photo 25. Looking south at Wetland J. Photo taken on
June 6, 2012.

Photo 23. Looking southwest at Wetland U. Photo taken on
June 6, 2012.

Photo 26. Looking east at Wetland P. Photo taken on 
June 4, 2012.
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 6

Photo 27. Looking east at Ephemeral Stream Channel 1.
Photo taken on May 4, 2012.  

Photo 28. Looking northeast at Ephemeral Stream
Channel 2.  Photo taken on May 4, 2012.

Photo 30. Looking south at Ephemeral Stream Channel 4.
Photo taken on May 5, 2012.

Photo 31. Looking southeast at Ephemeral Stream
Channel 5. Photo taken on May 5, 2012.

Photo 29. Looking north at Ephemeral Stream Channel 3.
Photo taken on May 4, 2012.

Photo 32. Looking southwest at Ephemeral Stream
Channel 6.  Photo taken on May 6, 2012. 
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 7

Photo 33. Looking south at Ephemeral Stream Channel 7.
Photo taken on May 6, 2012.  

Photo 34. Looking west at Ephemeral Stream Channel 8.  
Photo taken on May 6, 2012.

Photo 36. Looking northeast at Ephemeral Stream
Channel 10. Photo taken on May 7, 2012.

Photo 37. Looking east at Ephemeral Stream Channel 11. 
Photo taken on May 7, 2012.

Photo 35. Looking west at Ephemeral Stream Channel 9.
Photo taken on May 6, 2012.

Photo 38. Looking east at Ephemeral Stream Channel 11.  
Photo taken on May 8, 2012. 
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 8

Photo 39. Looking northeast at Ephemeral Stream
Channel 12. Photo taken on May 14, 2012.  

Photo 40. Looking northeast at Ephemeral Stream
Channel 13. Photo taken on May 15, 2012.

Photo 42. Looking north at Ephemeral Stream Channel 15.
Photo taken on May 6, 2012.

Photo 43. Looking north at Ephemeral Stream Channel 16. 
Photo taken on May 21, 2012.

Photo 41. Looking east at Ephemeral Stream Channel 14.
Photo taken on May 5, 2012.

Photo 44. Looking west at Intermittent Stream Channel 1.  
Photo taken on May 5, 2012. 
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Alton Coal Tract LBA, Kane County, Utah
Wetland/Stream Delineation Technical Report

Alton Coal Tract LBA, Photolog 9

Photo 45. Looking east at Intermittent Stream Channel 1.
Photo taken on May 7, 2012.  

Photo 46. Looking north at Intermittent Stream Channel 2.
Photo taken on May 14, 2012.

Photo 48. Looking south at Intermittent Stream Channel 3.
Photo taken on May 15, 2012.

Photo 49. Looking north at Intermittent Stream Channel 4. 
Photo taken on May 16, 2012.

Photo 47. Looking northwest at Intermittent Stream
Channel 2. Photo taken on May 16, 2012.

Photo 50. Looking north at Perennial Stream Channel 1 
(Kanab Creek). Photo taken on May 4, 2012. 
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Alton Coal Tract LBA, Photolog 10

Photo 51. Looking north at Perennial Stream Channel 1.
Photo taken on May 24, 2012.  

Photo 52. Looking southwest at Perennial Stream Channel
1. Photo taken on May 4, 2012.

Photo 54. Looking south at surveying of Stream Sample
Point 28. Photo taken on May 6, 2012.

Photo 55. Panoramic photo looking northwest to northeast at the irrigation reservoir. 
Photo taken on May 16, 2012.

Photo 53. Looking east at irrigation ditch diversion point.
Photo taken on May 14, 2012.
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Alton Coal Tract LBA, Photolog 11

Photo 56. Looking north at Stream Sample Point 2.
Photo taken on May 3, 2012. No OHWM present. 

Photo 57. Looking north at Stream Sample Point 16. 
Photo taken on May 5, 2012. No OHWM present.

Photo 59. Looking west at Stream Sample Point 47. 
Photo taken on May 15, 2012. No OHWM present.

Photo 60. Looking north at Stream Sample Point 49. 
Photo taken on May 15, 2012. No OHWM present.

Photo 58. Looking southeast at Stream Sample Point 38.
Photo taken on May 8, 2012. No OHWM present.

Photo 61. Looking southwest at Stream Sample Point 54.
Photo taken on May 16, 2012. No OHWM present. 
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Alton Coal Tract LBA, Photolog 12

Photo 62. Looking east at a sagebrush opening.
Photo taken on May 4, 2012. 

Photo 63. Looking southwest at the southwest corner of
the project area. Photo taken on May 5, 2012.

Photo 65. Looking southwest at the east-central portion of
the project area. Photo taken on May 8, 2012.

Photo 66. Looking east at the northwest portion of the 
project area.  Photo taken on June 6, 2012. 

Photo 64. Looking south at a valley floor.  Existing coal
mine visible in background. Photo taken on May 6, 2012.

Photo 67. Looking west at northern portion of the project
area. Photo taken on June 6, 2012.
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Photo 68. Looking northwest at Wetland Sample Point 01.
Photo taken on May 21, 2012. Did not meet wetland criteria.

Photo 69. Looking west at Wetland Sample Point 07. Photo
taken on May 22, 2012.  Did not meet wetland criteria. 

Photo 71. Looking north at Wetland Sample Point 52. Photo
taken on June 6, 2012. Did not meet wetland criteria.

Photo 70. Looking southeast at Wetland Sample Point 09.
Photo taken on May 22, 2012. Did not meet wetland criteria. 
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ALTON COAL TRACT SPECIAL STATUS PLANT SPECIES 
CLEARANCE SURVEY REPORT 

INTRODUCTION 
The Alton Coal Tract is in Kane County, Utah, approximately 0.10 mile south of the town of Alton and 
2.9 miles east of U.S. Route 89 (US-89). The tract occurs at approximately 6,900 feet above sea level in 
the semiarid foothills of the Colorado Plateau Semidesert Province (Woods et al. 2001) of south-central 
Utah. Vegetation in the tract is predominantly pinyon-juniper woodlands (40.2%), with large areas of 
sagebrush/grassland (24.1%) and sagebrush/grassland (treated) (20.9%), and more limited distribution of 
annual and perennial grasses (9.1%), mountain brush (1.8%), meadow (1.8%), riparian (1.5%), and 
rabbitbrush (0.3%) vegetation communities (detailed discussion of each vegetation community is 
presented in Section 3.15.2 of the SDEIS). These vegetation communities are typical of the surrounding 
Colorado Plateau vegetation. Numerous plant species have limited distributions in Kane County and 
nearby counties because of the area’s unique geologic or soil conditions, or because of other habitat 
conditions that have contributed to rarity or restricted ranges.   

Five federally listed plant species and 16 BLM-listed sensitive plant species are known to occur in Kane 
County, Utah. Of these, only a few are known to occur at the elevational range in the tract, and potential 
habitats are limited. Surveys for suitable habitat for special status plant species were conducted in 
November 2007, August 2008, and September 2008, and no potential habitats were identified. Because 
the conservation status and known distributions of both federally listed and BLM-listed plant species have 
changed since the 2008 surveys, additional potential habitat surveys were required to determine if 
currently listed special status species or their habitats occur in the tract. This report presents the current 
knowledge of special status plant species with potential to occur in Kane County, Utah, and the results of 
the June 2012 field surveys to validate the potential for special status plant species distributions in the 
tract.  

METHODS 

Federally Listed Plant Species 
In their comments on the DEIS, the U.S. Fish and Wildlife Service indicated four federally listed species 
that are known to occur in Kane County, Utah: Welsh’s milkweed (Asclepias welshii), Las Vegas 
buckwheat (Eriogonum corymbosum var. nilesii), Kodachrome bladderpod (Lesquerella tumulosa), and 
Siler pincushion cactus (Pediocactus sileri). In addition, Jones cycladenia (Cycladenia humilis var. 
jonesii) was added because it is listed in the USFWS Federally Listed and Proposed Endangered, 
Threatened and Candidate Species and Critical Habitat in Utah – Species List by County (USFWS 2012). 

Consultation and Coordination with USFWS following 
Comments on the DEIS 
SWCA consulted with biologists at the USFWS and BLM to determine the potential for the federally 
listed plant species listed for Kane County, Utah, (Table 1) to occur in the tract. Potential habitat 
distributions for these federally listed plant species was determined using geographic information systems 
(GIS) analysis of Southwest Regional Gap Analysis Project (SWReGAP) land cover types, vegetation 
communities delineated during 2007 field reconnaissance, elevational range, and surface geology. SWCA 
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identified Welsh’s milkvetch as having limited potential to occur in the tract, but further review of the 
species’ current distributions and habitat associations indicates that it is unlikely to be distributed in the 
tract (personal communication, Gubler 2012). Table 1 summarizes the distributions and habitat 
associations of the federally listed plant species known to occur in Kane County, Utah, and the rationale 
for eliminating these species from further analysis.  

Table 1. Federally Listed Plant Species Potential to Occur in the Alton Coal Tract 

Species Name/ 
Common Name 

Status* Location/Habitat 
(county—location; geologic stratum;  
plant community; elevation range) 

Potential for Occurrence  
in the Alton Tract† 

No Potential in Tract 

Asclepias welshii 
Welsh’s milkweed 

T Garfield, Kane—sand dunes; sagebrush, juniper, 
and ponderosa pine communities; 5,600–6,200 
feet above mean sea level (amsl). June–early 
September. (UNPS 2003–2013). 

None. Igneous gravel substrates and 
species’ elevational range do not 
occur in the tract (personal 
communication, Defreese 2012a). 

Cycladenia humilis var. jonesii 
Jones cycladenia 

T Garfield, Kane—gypsiferous soils of the Chinle, 
Cutler, and Summerville formations; desert shrub 
and juniper communities; 4,400–6,000 feet amsl. 
Mid-May–June. (UNPS 2003–2013). 

None. Potential habitats and the 
species’ elevational range do not 
occur in the tract (personal 
communication, Defreese 2012b). 

Eriogonum corymbosum var. 
nilesii 
Las Vegas buckwheat 

C Kane—Paria River; Moenkopi formation, 
sandstone talus slopes, gypsiferous soils, burned 
or eroding basalt slopes; sparse vegetation; 650–
2,800 feet amsl. Late September–early October. 
(Tilley 2012). 

None. Potential habitat for the 
species does not occur in the tract 
(personal communication, Defreese 
2012c). 

Lesquerella tumulosa 
Kodachrome bladderpod 

E Kane—known only from the Kodachrome Flats 
area of the Paria River on white shale knolls; 
Utah juniper communities; 5,700 feet amsl. May–
June. (Tilley et al. 2010). 

None. Highly restricted local endemic. 
The species’ potential habitats and 
elevational range do not occur in the 
tract (Tilley et al. 2010). 

Pediocactus sileri 
Siler pincushion cactus 

T Kane—gypsiferous clay and sandy soils derived 
from the Moenkopi Formation; desert shrub 
communities; 2,800–5,400 feet amsl. April–June. 
(USFWS 2008) 

None. The species’ potential habitats 
and elevational range do not occur in 
the tract (USFWS 2008). 

* Status: C = federal candidate; E = federally endangered; T = federally threatened. 
† Occurrence: None = suitable and/or potential habitat for this species are unknown in survey area; Low = some suitable and/or potential habitat for this 
species, but populations unknown near survey area; Moderate = substantial suitable and/or potential habitat for this species, or know populations near, 
but unknown in survey area; High = populations known in survey area or immediate proximity. 

BLM Sensitive Plant Species 
The INTERIM  Bureau of Land Management Sensitive Plant Species List for Utah February 2011 
provides guidance for the management of sensitive plant species occurring on BLM lands in Utah and is 
maintained by the BLM’s Utah State Office (BLM 2011). In accordance with Utah BLM Instruction 
Memorandum (IM) No. 2011-037, the updated sensitive plant species list became effective for BLM 
lands in Utah April 18, 2011. The INTERIM Bureau of Land Management Sensitive Plant Species List for 
Utah February 2011 replaces the 2002 list. The 2011 list contains 16 sensitive plant species that are 
known to occur or have potential to occur in Kane County, Utah.   

SWCA identified three BLM sensitive species as having limited potential to occur in the tract: 
Cronquist’s phacelia (Phacelia cronquistiana), pinnate spring-parsley (Cymopterus beckii), and 
escarpment milkvetch (Astragalus striatiflorus). Review of the current distributions and habitat 
associations for these species indicated that only Phacelia cronquistiana had potential to occur on the 
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tract. Before conducting clearance surveys, SWCA botanists met with BLM ecologist Kim Anderson, 
who recommended that surveys be conducted for Phacelia cronquistiana.  

Table 2 summarizes all Utah BLM sensitive plant species known to occur in Kane County, their 
distributions and habitat associations, and the rationale for either retaining or eliminating each species 
from further analysis. 

Table 2. Utah BLM Sensitive Plant Species Potential to Occur in the Alton Coal Tract 

Species Name/ 
Common Name 

Status* Location/Habitat 
(county—location; geologic stratum;  
plant community; elevation range) 

Potential for Occurrence  
in the Alton Tract† 

Moderate Potential 

Phacelia cronquistiana 
Cronquist’s phacelia 

S Kane—clay outcrops; pinyon-juniper, sagebrush, 
and ponderosa pine communities; (5,700) 
6,000–6,900 feet amsl. May–June. (UNPS 
2003–2013) 

Moderate. Potential habitats occur in 
the tract (personal communication, 
Gubler 2012). Surveyed in June 
2012. No individuals were found 
during surveys of the tract and 
reference sites.  

Low Potential 

Cymopterus beckii 
Pinnate spring-parsley 

S Kane (?)—sandy or stony soils, rock crevices and 
cliffs; pinyon-juniper, mountain brush, 
ponderosa/manzanita, conifer/oak and Douglas fir 
communities; 5,600–7,500 feet amsl. April–July 
(UNPS 2003–2013) 

Low. Species is not known to occur 
in Kane County. Limited or no 
potential habitats in the tract 
(personal communication, Gubler 
2012). No surveys performed. 

Astragalus welshii 
Welsh’s milkvetch 

S Garfield, Kane—igneous gravels; sagebrush, 
pinyon-juniper, and sagebrush-aspen 
communities; 7,000–9,200 feet amsl. May–early 
June. (UNPS 2003–2013) 

Low. Potential habitats on igneous 
gravels do not occur in the tract 
(personal communication, Gubler 
2012). No surveys performed.  

Astragalus striatiflorus 
Escarpment milkvetch 

S Kane, Washington—Navajo Sandstone; sandy 
channels in ponderosa pine, sandy desert shrub, 
and pinyon-juniper; 4,900–6,600 feet amsl. May–
June. (UNPS 2003–2013) 

Low. Potential habitats and 
distribution may occur, but the 
species is not predicted to occur in 
the tract based on GIS-based 
predictive models (Krause 2012). No 
surveys performed. 

No Potential in the Tract 

Astragalus ampullarius 
Gumbo milkvetch 

S Kane, Washington—clay soils of the Chinle and 
Tropic (?) shale formations; mixed desert shrub 
and juniper communities; 3,200-5,400 feet amsl. 
April–May. (UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Dalea flavescens var. epica 
Hole-in-the-rock prairie clover 

S Garfield, Kane—sandstone bedrock and sandy 
soils; blackbrush and mixed desert shrub 
communities; 4,700–5,000 feet amsl. (No 
flowering dates published). (UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Euphorbia nephradenia 
Utah spurge 

S Garfield, Kane—dark clay hills, blown sand, and 
stabilized dunes derived from Tropic shale and 
Entrada formations; mat saltbush, blackbrush, 
Ephedra, mixed salt desert scrub, and grassland 
communities; 3,800–4,800 feet amsl. June–
August. (UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Haplopappus zionis 
Cedar Breaks goldenbush 

S Garfield, Kane—Cedar Breaks (Claron limestone) 
formation; spruce-fir and ponderosa pine 
communities; 8,000–10,000 feet amsl. Mid-July–
August. (UNPS 2003–2013) 

None. Elevational range of the 
species is above the elevations 
present in the tract. 
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Table 2. Utah BLM Sensitive Plant Species Potential to Occur in the Alton Coal Tract 

Species Name/ 
Common Name 

Status* Location/Habitat 
(county—location; geologic stratum;  
plant community; elevation range) 

Potential for Occurrence  
in the Alton Tract† 

Jamesia americana var. zionis 
Zion jamesia 

S Kane— hanging gardens, sandstone crevices, 
cliff sides and bases; pinyon-juniper, oak, and 
ponderosa pine communities; 3,900–6,600 
(8,200) feet amsl. (No flowering dates 
published). (UNPS 2003–2013) 

None. Potential habitats are not 
present in tract. 

Lupinus caudatus var. cutleri  
Cutler lupine 

S Kane—pinyon-juniper woodland communities; 
5,150 feet amsl. Mid-April–May. (UNPS 2003–
2013)  

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Oenothera murdockii  
Chinle evening primrose 

S Kane—red-purple or grey clay silty barrens of 
the Chinle and Moenkopi(?) formations; pinyon-
juniper communities; 4,400–5,600 feet amsl. 
April–May. (UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Pediomelum epipsilum  
Kane breadroot 

S Kane—Chinle and Moenkopi formations; pinyon-
juniper woodland and desert shrub communities; 
4,000–5,500 feet amsl. May–June. (UNPS 2003–
2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Phacelia pulchella var. 
atwoodii  
Atwood’s pretty phacelia 

S Kane—Moenkopi and Carmel derived soils; 
pinyon-juniper, oak, sagebrush, ash, and 
serviceberry communities; 5,100–5,500 feet 
amsl. April–May. (UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Salvia columbariae var. 
argillacea  
Chinle chia 

S Kane—saline clay silts and “gypsum boils” of the 
Chinle formation on alluvium or colluvium; 
sparse pinyon-juniper communities; 4,250–5,600 
feet amsl. Mid-May–mid-June. (UNPS 2003–
2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Sphaeralcea grossulariifolia 
var. fumariensis  
Smoky Mountain mallow 

S Kane—Straight Cliffs, Tropic Shale, and Dakota 
formations on and near Smoky Mountain; 
matchweed, Ephedra, galleta, shadscale, and 
juniper communities; 4,400–5,400 feet amsl. 
April–June. (UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Thelypodiopsis ambigua var. 
erecta  
Kanab thelepody 

S Kane—clay soils derived from purple Chinle 
shales; Pinyon-juniper and desert shrub 
communities; 5,000–5,400 feet amsl. April–May. 
(UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

Trifolium variegatum var. 
parunuweapensis   

Variegated clover 

S Kane—sand seeps; pinyon-juniper and 
ponderosa pine communities; 4,200–5,905 feet 
amsl. (No flowering dates published). (UNPS 
2009; UNPS 2003–2013) 

None. Elevational range of the 
species is below the elevations 
present in the tract. 

* Status: C = federal candidate; E = federally endangered; T = federally threatened. 
† Occurrence: None = suitable and/or potential habitat for this species are unknown in survey area; Low = some suitable and/or potential habitat for this 
species, but populations unknown near survey area; Moderate = substantial suitable and/or potential habitat for this species, or know populations near, 
but unknown in survey area; High = populations known in survey area or immediate proximity. 

Clearance Survey Results 
Presence/absence surveys for Phacelia cronquistiana were conducted by SWCA botanists on June 25 and 
26, 2012. Clearance surveys followed the protocols established in the U.S. Fish and Wildlife Service Utah 
Field Office Guidelines for Conducting and Reporting Botanical Inventories and Monitoring of Federally 
Listed, Proposed and Candidate Plants (USFWS 2011). Under these guidelines, SWCA conducted 
clearance surveys for plants within suitable habitats (pinyon-juniper and sagebrush communities) on the 
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Alton Coal Tract. Clearance surveys included the tract and all potential habitats within a 300-foot buffer 
of the tract boundary. 

No individuals of Phacelia cronquistiana were found in the tract or at two reference populations visited 
before the site surveys. The species absence at the reference populations may have been due to the very 
hot and dry early growing season of 2012, which may have limited or prevented the germination and/or 
growth of this annual flowering plant.  

SUMMARY 
Of the five federally listed and 16 BLM sensitive plant species known to occur in Kane County, Utah, one 
species, Phacelia cronquistiana (BLM sensitive), was identified as warranting surveys of potential 
habitats in the Alton Coal Tract. Surveys for Phacelia cronquistiana in pinyon-juniper and sagebrush 
vegetation communities were conducted on June 26 and 27, 2012. No individuals were found either on 
the tract or during site visits to reference sites. The absence of the annual forb from the reference sites 
may have been due to the very hot and dry conditions during the early 2012 growing season.   
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EXECUTIVE SUMMARY 

This studypresents results from computer calculations of the skybrightness due to mining operations 
in the Alton Coal Tract when viewed from Yovimpa Point in Bryce Canyon National Park and from 
Brianhead Peak near Cedar Breaks National Monument. Two scenarios were suggested by Alton 
Coal Development for analysis, one for typical lighting and one for brightest expected lighting. The 
calculations show that, under the typical lighting scenario, the lighting would not produce a sky glow 
visible above the horizon from Yovimpa Point; any sky glow would be seen only when looking just 
above the mine site and just below the distant horizon. The predicted sky glow would be less than 
that produced by several small towns in the general area that are usually not discernable according 
to the National Park Service, and significantly less than the visible glow arising from the distant 
large cities of St.George and Cedar City, Utah. Under the brightest lighting scenario described in this 
report, the sky glow seen from Yovimpa Point is found to be comparable to that produced by small, 
local towns but still less than that of the larger distant towns. 

From Brianhead Peak, the analysis shows that the mine lighting under the typical lighting scenario 
would produce less sky glow than that produced by nearby towns. Under the brightest lighting 
scenario the sky glow would be comparable with that produced by several nearby towns 

A separate analysis by SWCA shows that intervening terrain would prevent direct visibility of lights 
in the Alton Coal Tract from Yovimpa Point, but the same does not hold true for Brianhead Peak. 
If visible, the unshielded 1000 watt metal halide lights suggested for potential use at the active mine 
site are likely to be the brightest artificial lights visible in the night landscape and would look 
significantly brighter than the planet Venus. 

Options that could reduce the sky glow and direct fixture brightness associated with lighting in the 
Alton Coal Tract lighting are presented. 
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I. INTRODUCTION 

Dark night skies are increasingly recognized as one of the premier attractions of National Parks and 

Monuments, particularly those in the western U.S. Bryce Canyon National Park (BCNP) and Cedar 

Breaks National Monument (CBNM) are two premier dark sky sites; BCNP in particular attracts 

many thousands of visitors annually to enjoy a nearly pristine dark sky experience. Unfortunately, 

many other dark sky sites have been adversely affected by light pollution, from the intrusion of 

visible light sources into the naturally dark night landscape, the direct illumination of the park or 

portions of the park by lighting located within or outside of the park, and artificial sky glow arising 

from light emitted directly from fixtures or reflected from the ground and scattered (re-directed) 

toward the ground by atmospheric molecules and aerosols. Increasingly, proposed developments 

that could impact dark sky sites are now being required to address the potential impact of new 

outdoor lighting on dark skies as part of the environmental assessment process. 

This study examines the sky glow that would arise from surface coal mining operations in the Alton 

Coal Tract (ACT) south of Alton, UT. The Tract is shown in Figure 1, along with nearby Bryce 

Canyon National Park and Cedar Breaks National Monument. Details of the ACT, showing the 

potential areas for mining as well as those for the mine headquarters, are shown in Figure 2. The sky 

glow created by the lighting described in this report is calculated using a sophisticated model 

describing the interaction of light emitted near the ground and interacting with objects and surfaces 

near the ground, the atmosphere of molecules and aerosols over the mine site and between the mine 

site and points of observation. These models are described in detail in published papers by Garstang 

(1986, 1989, 1991) and by Luginbuhl et al. (2009b). These models have been incorporated into a 

computer program by Dark Sky Partners LLC (DSP). 
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Figure 2. Details of the Alton Coal Tract and potential headquarters (facilities) site. 
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II. STUDY METHODOLOGY 

A. The Numerical Model 

R. Garstang (Garstang 1986, 1989, 1991) developed and published a model for calculating sky 

brightness arising from artificial outdoor lighting. This model has been recently improved by 

Luginbuhl et al. (2009b) to include effects on light propagation caused by blocking of the light 

emissions by objects near the ground, such as buildings, vegetation and terrain, an improvement 

essential to accurately connect light emissions measured at the light sources (lamps) with the 

resultant sky glow. A computer program based on this improved model, developed by Dark Sky 

Partners LLC, calculates the sky brightness observable from any location and toward any viewing 

direction due to light emitted from cities and towns or any specific light source or sources (i.e. 

fixtures). This program allows modeling of specific sources of artificial lighting such as shopping 

centers, housing developments or industrial projects, with the capability of specifying details such as 

amounts, spatial distribution, and shielding characteristics of lighting sources (Davis et al. 2006). 

This computer program was used to assess the impact of lighting at potential ACT mining operations 

on dark skies of BCNP and CBNM. 

B. Data Input for the Model 

The inputs for the computer model include parameters describing the atmosphere and ground 

reflectivity, the location and amounts of light emitted (measured in lumens), the fraction of this light 

that escapes directly upward into the night sky (the uplight fraction), and the locations from which 

the sky is observed. 

Atmosphere and Ground 

Table 1 shows the parameters characterizing the atmosphere and ground; these values were kept 

constant for all locations. The parameter that describes the amount of aerosol (particulates) or clarity 

of the atmosphere, K, was set to 0.05. This is lower than the value used by Garstang for typical 

western cities (K=0.5), but is based on observations made by the National Park Service (NPS) Night 

Sky Team at CBNM and describes the 90th percentile (i.e. the K value was observed to be larger 

than this 90% of the time), and was recommended by NPS as the most appropriate condition for the 

analysis. Such a low value is not entirely unexpected due to the extreme clarity of the air in this 

region and at these altitudes. (It is important to recognize the modeling does not account for 

increased aerosols that may result from some weather conditions, air pollution, or the mining 

operations themselves.) The Eb and β parameters describe blocking of light emitted from light 

fixtures due to near-ground factors (vegetation, terrain), and affect both the amount of light escaping 

into the sky as well as the angular distribution of this upward-directed light. The values indicated for 

these parameters produced the best agreement between the model calculations and sky brightness 

measurements in the work described by Luginbuhl et al. (2009b), except that for this study the β 
parameter has been increased from their best value of 0.0 to 0.1 to compensate for the relatively un

vegetated and open nature of the near-ground environment in this region. The ground reflectivity of 

0.15 is typical of a wide variety of surfaces (except snow) including terrain, vegetation, dirty 

concrete and aged asphalt hardtop, and has been found to adequately characterize ground reflectivity 

for all warm season light pollution modeling efforts to date (Garstang 1986, 1989, 1991, Luginbuhl 

et al. 2009b and references therein). 
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These atmospheric parameters describe very clear conditions and will lead to modeling results that 

will show smaller impacts from potential lighting in the ACT as well as from nearby towns than will 

typically be the case. The NPS night sky team purpose in recommending these clear conditions for 

the analysis is to show what the impacts would be during the "best" observation nights, when the air 

is clearest and the stars most visible. It is important to recognize that 90% of the time the air will be 

less clear, and the impacts larger. 

Some of the towns in this region lie within narrow valleys or canyons, and thus light emitted from 

them would suffer, in some directions, considerably greater blocking by the terrain. There has been 

no attempt to model this effect on a town-by-town basis in this study. 

Table 1. Atmospheric and Ground Parameters 

Parameter Value 

K 

Eb 

β 

Ground Reflectivity 

0.05 

0.40 

0.10 

0.15 

Alton Coal Tract Lighting 

The number and types of lights to be modeled as representative of lighting in the ACT were 

discussed and agreed to through telecoms with Alton Coal Development (ACD), SWCA, NPS, and 

BLM on September 25 and 30, 2008 and subsequent emails. The parameters listed in Tables 1 

through 4 were distributed to these agencies for review and final approval. 

Lighting required for nighttime mining operations on the tract would consist of three types of lights: 

1) fixed lights at the mine headquarters for parking, walkway, security and general nighttime 

activity; 2) portable light towers with individually aimable fixtures located at the active mine site 

that would be moved as the mining operations shift; and 3) lighting (i.e. headlights) on mining 

vehicles, also assumed to be located at the active mine site. 

The fixed lights at the headquarters buildings would utilize 250 watt metal halide lamps producing 

25,000 lumens each, contained within fully shielded fixtures, i.e. none of the light is emitted directly 

upward. The portable lights would utilize 1000 watt metal halide lamps producing 110,000 lumens 

each. These fixtures are mounted with adjustable gimbals, allowing the fixtures to be aimed in 

different directions and at different angles relative to the horizon (see Appendix A). Although DSP 

contacted Baldor Electric Company, a manufacturer of a potential portable lighting system suggested 

by ACD representatives, the representatives of Baldor were unable to produce the photometric 

information needed to accurately evaluate the fraction of light directed upward as a function of 

aiming angle of the fixtures. Therefore, for this study DSP is forced to estimate this fractional 

uplight value. We assume that they would typically be aimed at 30° below the horizon and direct 

30% of the light upward, but they may at times be directed essentially straight sideways toward the 

horizon, as is often observed when such lights are used on construction sites. The typical case (see 

Tables 2 and 3) is intended to represent most of the mining operations while the brightest case, 

utilizing the larger number of lights indicated, is for occasional intense activities, described by ACD 

representatives as expected to occur less than 10% of the time. The brightest case scenario also 

9





 
  

               

       

 

                

                   

                

              

                  

                   

                  

         

 

                  

               

                   

                   

                    

                

        

 

 

 

 

 

                 

               

          

 

  

 

                 

                 

                 

        

           

  

 

    

 

 

       

        

        

        

      

        

        

        

      

lumens fraction 

Description Lamp each Number total lm up 

Fixed lighting 250W MH 25000 4 100000 0.00 

Portable towers 1000W MH 110000 4 440000 0.30 

Headlights INC 10000 20 200000 0.11 

Fixed lighting 250W MH 25000 6 150000 0.00 

Portable towers 1000W MH 110000 12 1320000 0.50 

Headlights INC 10000 36 360000 0.11 

Typical Case 

Brightest Case 

considers that the portable lights are aimed horizontally, producing a larger uplight fraction (0.50). 

These figures are summarized in Table 2. 

For the vehicular lighting we have no specific information either on the manufacturers and types of 

the mining vehicles to be used, nor for the lighting that would be installed on this equipment. To 

estimate the light output from the vehicles, we scale the lumens from values typical of automobile 

headlights. From Schoettle et al. (2004), car headlights average 3786 effective lumens/vehicle with 

an uplight fraction of 0.11. We assume the same uplight fraction, but increase the light output from 

each mine vehicle to 10,000 lumens, about three times that of a typical car. All vehicular lighting is 

assumed to be located at the active mining site, i.e. no attempt has been made to model lighting 

produced when the vehicles are transporting materials on roadways. 

Table 2 gives the details of how the total lumens were calculated for the mine lighting sources, while 

Table 3 gives the locations and lighting associated with all modeled light sources, including both 

scenarios detailed for the ACT as well as 11 towns and cities expected to be contributors to sky glow 

in the region (see below). Though there is a specific location indicated for the active mine site in 

Table 3, it is expected that active mining would occur at many sites within the tract. This location is 

chosen to provide specific inputs to the model and to give results representative of the lighting 

impacts of potential mining operations within the ACT. 

Table 2. Details of Alton Coal Tract Lighting (MH=metal halide; INC=incandescent). 

Towns 

The light outputs for all towns included in this study were calculated assuming 2500 lm per capita 

with 10% uplight fraction. These are typical values for communities without any outdoor lighting 

controls (Luginbuhl et al 2009a and references therein). 

Observation Points 

The observation sites listed in Table 4 were set in consultation with NPS and BLM representatives. 

These sites were chosen to provide a representative evaluation of the sky glow impacts of lighting in 

the ACT for visitors to BCNP and CBNM. For further discussion of the observation points see 

below and the memo presented in Appendix B. 

10
 



 
  

 

             

               

                 

              

       

 

 

All calculations are for the Johnson V bandpass, an astronomically defined wavelength vs. 

sensitivity response similar to the dark-adapted human eye. Though the system is not strictly 

equivalent to the sensitivity function for the human eye, it is reasonably close and has become the 

standard for both astronomical measurements of sky brightness and those produced by the National 

Park Service (Duriscoe, Luginbuhl & Moore, 2007). 
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III. IMPACT OF POTENTIAL ALTON COAL TRACT LIGHTING ON NIGHT SKY BRIGHTNESS 

We calculated predicted sky brightness for both the typical and brightest ACT lighting (see Tables 2 

and 3) as seen from the two observation points listed in Table 4. For each case, we calculated the 

sky brightness from the horizon directly above the mine site (zenith angle of 89°) to the horizon 

directly opposite (zenith angle of –89°), passing through the zenith. We show both the total sky 

brightness in nanoLamberts
1 

(nL) and the fractional increase in sky brightness due to lighting as 

listed in Table 3. Though the ACT appears about 1.8° below the true horizon or at about 91.8° 

zenith angle from the two observation points of Table 4 (see e.g. Appendix B), the calculations do 

not extend beyond 89° zenith angle due to model limitations (see discussion below). 

For reference, we compare these predicted profiles to the artificial sky brightening predicted toward 

each of the eleven nearby towns and cities identified in Figure 1 and Table 3. Fractional brightness 

increases for all town calculations are as compared against the natural condition, i.e. to the sky with 

no towns present. The fractional brightness increases for all ACT calculations are as compared with 

the current condition, i.e. including any towns or cities whose sky glow may overlap with that 

produced by the tract lighting. This is the most appropriate way to judge the impacts, as the sky 

glow arising from towns is viewed against a (generally) unpolluted horizon, while the sky glow 

produced by lighting installed in the ACT would be added to that already present. 

To understand the visual impact of the numbers and ratios described in the following two 

subsections, readers should be aware that a brightness ratio of 1.1:1 (or 10%) is only just perceptible 

to most people when the two sources of light can be directly compared, with one appearing directly 

adjacent to the other. In this sense a 10% brightening may seem to be likewise only just perceptible. 

A brightness ratio of 50% (1.5:1) would be perceptible to most observers. However, a natural visual 

reference for the sky brightness impacts described here is the natural largely un-polluted night skies 

in this region. Here, the impact of a sky glow “dome” comparable to, say, the sky glow produced by 

a town already visible from the observation point may be best judged by considering the impacts this 

other town or towns have on the night landscape. For this purpose we have included the sky glow 

predictions for the eleven towns listed in Table 3. 

A. Bryce Canyon National Park 

The observation point chosen to examine impacts at Bryce Canyon National Park is Yovimpa Point, 

located near the southern end of the park and relatively close (21 km) to the mine site. Yovimpa 

Point is also used by the park for night sky observation and interpretation. 

Figure 3 shows the variation in sky brightness along the semi-circle passing through the mine site 

(right side of the graph), the zenith (middle of the graph) and ending at the horizon opposite the 

mine site (left side of the graph). The lowest curve shows the natural condition, i.e. the sky glow 

that would be observed without any artificial light in the region. 

The predicted current sky glow arising from natural air glow plus artificial sky glow from the 11 

cities and towns listed in Table 3, as well as the effect of the two lighting scenarios at the mine site, 

1 
A nanoLambert (nL) is a unit of luminance or surface brightness. 1 Lambert = 1 lumen/sq cm for a uniformly 

diffusing surface. An naturally dark sky has a brightness of about 54 nL at the zenith, rising (due to natural causes) 

to approximately 100 nL 10° above the horizon (see the lowest curve in Figure 3). 
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are shown as the three increasingly brighter curves lying above the natural curve and distinguishable 

particularly toward the ACT (right side of the graph). This figure shows that there is essentially no 

increase in sky brightness from the zenith to the horizon opposite the tract location. 

To more clearly display the effects of the ACT lighting on the night sky, Figure 4 displays fractional 

sky brightness increases, i.e. ratios of the predicted sky brightness to either the current or natural 

condition. The two ACT lighting scenarios are displayed as ratios of the predicted brightness along 

this semi-circle to the brightness already there, i.e. the current condition. For comparison, the ratios 

of brightness produced by the towns and cities listed in Table 3 are compared to the natural 

condition, i.e. the sky glow that would be present with no other artificial light sources. This figure 

displays only zenith angles from 80° – 89° to the horizon in the direction of the light source. A 

value of 1.10 means that the indicated condition is 10% brighter than the reference condition; 1.05 is 

5% brighter. 

From Figure 4 and Table 5 it can be seen that the typical lighting condition would brighten the sky 

by about 1% at a zenith angle of 80° (or an altitude of 10° above the horizon), increasing to 10% at a 

zenith angle of 89° (1° above the horizon). At zenith angles of less than 71°, the sky brightness 

increase is less than 1%. Under the brightest lighting condition the sky would brighten by about 3% 

at zenith angle of 80°, and by 31% at a zenith angle of 89°. This increased sky brightening falls to 

less than 1% at zenith angles less than 45° in the direction of the ACT. Looking at the other cities 

and towns included in Table 3, we see that the lighting at the ACT is superimposed fairly closely on 

the sky glow produced by Alton town and St. George, Utah (see further discussion below). At 85° 

zenith angle, these two towns contribute an approximate 10% and 35% brightening over the natural 

condition, respectively, though the brightest centers of these sky glow domes are located a few 

degrees right and left of the site analyzed here. 

Here we must point out that the model predictions for angles within 10° of the horizon must be 

considered with caution. Localized and unpredictable variations in very low altitude atmospheric 

dust content, caused for example by low-level winds or by the mining operations themselves, and 

blocking by vegetation or terrain, including (variable) terrain relief produced by the mining 

operations, can make these values much larger or much smaller than predicted here. The values 

indicated in the study should be taken only as a general indication, useful for comparing one lighting 

scenario to another or for comparing one town to another, but not likely accurate to better than 50% 

in predicting absolute sky brightnesses for any given night. Because of these uncertainties 

calculations were not made for angles greater than 89° from the zenith or 1° altitude. 
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Figure 3. Horizon to horizon sky brightness at Yovimpa Point on the semi-circle originating toward the Alton 

site (azimuth 256°, zenith angle 90°) and ending at the point on the horizon opposite (azimuth 76°, zenith 

angle –90°). The blue line shows the predicted current sky brightness profile arising from the 11 existing 

cities and towns listed in Table 3; the green and red lines show the predicted additional contributions of the 

two Alton tract lighting conditions described in the text. 

With these uncertainties in mind, Figure 4 shows that the greatest sources of sky glow at this site 

arise from Cedar City and St. George, Utah, located 77 km and 125 km distant at azimuth 287° and 

251°. At 5° above the horizon in the direction of either of these two cities the sky appears about 

35% brighter than the natural condition. The predicted sky glow produced by the typical mine 

lighting scenario does not reach this level at any calculated point, rising to 20% above the natural 

condition when viewed 1° above the horizon in the direction of the site (azimuth 256°). The impact 

appears to be smaller than the sky glow predicted for all of the towns and cities in this region, and by 

coincidence would be more difficult to discern due to its chance alignment with the brighter sky 

glow a rising from St. George. The brightest lighting scenario would produce a larger impact, rising 

to almost 70% brighter than the natural condition when viewed 1° above the horizon toward the 

mine, and 30% when viewed 2° above the horizon. The increase does not fall below 10% until the 

viewing angle increases to about 5° above the horizon. Under this condition the sky glow appears 

comparable to that visible from the towns of Orderville and Fredonia, and to that produced by a 

distant cities of Kanab and Page, Arizona. NPS personnel (Moore, personal communication) 

indicate that some of these towns do not produce a visible sky glow from this location. This may be 

due to terrain blocking by the nearby valley walls. 

An important consideration, decreasing the likely visibility of above-horizon sky glow from both 

lighting scenarios within the ACT, is that the site detailed in Table 3, at azimuth 256°, is 

coincidentally closely aligned with St. George from this viewing location. However, since the ACT 

appears about 1.5° below the distant horizon, any artificial "sky" glow appearing immediately above 
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the mining operations would appear projected against the landscape, below and distinct from the 

distant St. George sky glow, and thus more visible. 

Figure 4. Brightness ratio as viewed from Yovimpa Point toward the Alton site as well as toward a selection of 

regional towns/cities indicated in the key. The Brightness Ratio display for the towns is as compared to the 

natural condition (i.e., no towns): the Brightness Ratio for the Alton tract conditions is to the current condition 

(i.e., including sky glow from St. George, Kanab, etc.). 

Figure 5. An all-sky false-color panoramic map of the predicted current sky glow visible from Yovimpa Point. 

The grid and numbers on this and the following images indicate altitude and azimuth; the arrow indicates the 

azimuth of the Alton mine site in Table 3. 
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Figure 6. As Figure 5, with typical lighting at the Alton tract. 

Figure 7. As Figure 5, with brightest lighting at the Alton tract. 

Figures 5, 6 and 7 are false-color maps showing sky brightness over the entire sky as viewed from 

Yovimpa Point. Figure 5 shows the current condition, while Figures 6 and 7 show the addition of 

the typical and brightest lighting scenarios at the mine site. An increase in the sky glow above the 

ACT site (azimuth 256°, indicated by the arrow) is discernible in Figures 6 and 7, though this 

relatively nearby lighting is viewed against the distant and brighter sky glow arising from St. George 

at azimuth 251° and a small contribution from Alton town at azimuth 260°. The other distinct sky 

glow dome at azimuth 287° arises from Cedar City. 
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Table 5. Sky brightness ratios as viewed from Yovimpa Point at selected zenith angles toward the Alton site 

Zenith Brightness Ratio 

Angle (predicted/current) 

(degrees) Typical Brightest 

0 

45 

60 

80 

85 

87 

89 

1.00 1.00 

1.00 1.01 

1.00 1.01 

1.01 1.03 

1.02 1.07 

1.04 1.13 

1.10 1.31 

B. Cedar Breaks National Monument 

The observation point chosen to examine impacts at Cedar Breaks National Monument was the 

subject of some additional consideration (see Appendix B.). Brianhead Peak, located approximately 

1.5 kilometers north of the park boundary in the Dixie National Forest, was chosen for its proximity 

to CBNM and the availability of NPS night sky team data for this site. 

Figure 8. Horizon to horizon sky brightness at Brianhead Peak on the semi-circle originating toward the Alton 

site (azimuth 131°, zenith angle 90°) and ending at the point on the horizon opposite (azimuth 311°, zenith angle 

–90°). The green line shows the predicted current sky brightness profile arising from the 11 existing cities and 

towns listed in Table 3; the blue and red lines show the predicted additional contributions of the two Alton tract 

lighting conditions described in the text. 
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Figure 8 shows the sky brightness along the semi-circle originating at the ACT site (right side of the 

graph), passing through the zenith and ending up at the horizon opposite the mine site (cf. Figure 3). 

From this figure is clear that this is a much more heavily light-polluted site due mostly to the 

proximity of Cedar City and St. George, Utah, with the zenith appearing approximately 6% brighter 

than the natural condition with or without lighting at the ACT. This brightening rises to 

approximately 25% and 80% above natural condition when viewed 10° above the horizon toward St. 

George and Cedar City, respectively (see Figures 9 and 10). 

Figures 9 and 10 display the fractional sky brightness increase over the current condition for the two 

ACT lighting scenarios, and over the natural condition for the semi-circles toward the indicated 

cities and towns. Here we can see that sky glow produced by the typical ACT lighting scenario is 

fainter than from all other sources in the study. Seven light domes are calculated to be brighter than 

that predicted for the brightest lighting scenario at the mine site, including, in decreasing order 

(name@azimuth), Cedar City @268°, St. George @226°, Brian Head @319°, Orderville @159°, 

Panguitch @65°, Fredonia @162°, and Glendale @153°. 

Figure 9. Brightness ratio as viewed from Brianhead Peak toward the Alton site as well as toward a selection of 

regional towns/cities indicated in the key. The Brightness Ratio display for the towns is as compared to the 

natural condition (i.e., no towns): the Brightness Ratio for the Alton tract conditions is to the current condition 

(i.e., including sky glow from cities and towns). Zenith angles from 80°–90° are detailed in Figure 10. 

Figures 11 and 12 show false-color maps of sky brightness over the entire sky as viewed from 

Brianhead Peak; Figure 11 represents the current condition, while Figure 12 includes the addition of 

the brightest lighting at the ACT. This representation does not show any discernible increase in sky 

glow above the ACT (indicated by the arrow). 
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Figure  10.  As  Figure  9,  from  zenith  angles  80°-90°.  

Figure  11.  An  all-sky  false-color  panoramic  map  of  the  predicted  current  sky  glow  visible  from  Brianhead  Peak.   

The  grid  and  numbers  on  this  and  the  following  image  indicate  altitude  and  azimuth;  the  arrow  indicates  the  

azimuth  of  the  Alton  mine  site  in  Table  3.  
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 Zenith 

 Angle 
  Brightness Ratio 

 (degrees)  Typical  Brightest 

 0  1.00  1.00 

 45  1.00  1.00 

 60  1.00  1.00 

 80  1.00  1.01 

 85  1.01  1.03 

 87  1.02  1.06 

 89  1.13  1.42 

 

 

Figure  12.  As  Figure  11,  with  brightest  lighting  at  the  Alton  tract.  

Table 6. Sky brightness ratios as viewed from Brianhead Peak at selected zenith angles toward the Alton site 
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IV. IMPACT OF POTENTIAL ALTON COAL TRACT LIGHTING ON THE VIEWSHED 

Though not directly apart of the analysis forthis report based on DSP sky brightness modelling, the 
question has been raised of the potential direct visibility of light fixtures in the ACT from BCNP and 
CBNM. To address this concern SWCA performed a viewshed analysis to determine what parts of 
the ACT might be directly visible from the observation points of Table 4 (see Appendix C) and 
conversely what parts of BCNP and CBNM might be visible from within the ACT. 

The results of this analysis show that no part of the ACT is directly visible from Yovimpa Point or 
any part of BCNP due to intervening terrain, and thus no light fixtures used in the ACT would be 
directly visible from BCNP. 

The analysis shows however that a portion of the potential mining sites in the ACT are directly 
visible from Brianhead Peak near CBNM and more importantly from portions of the Markagunt 
Plateau in the northeast portion of CBNM itself. Light fixtures used in these portions of the ACT 
could therefore be directlyvisible from within CBNM. The unshielded portable fixtures particularly, 
using1000 watt 110,000 lumen lamps, would almost certainly be the brightest artificial light sources 
visible in the night landscape. Though a precise calculation of the brightness of these lights would 
require detailed specification of the fixtures’ photometric properties, aiming configuration and other 
details, an order-of-magnitude calculation yields that the lights would appear significantly brighter 
than the planet Venus, the brightest object in the night sky after the moon. This calculation assumes 
the Brightest Case lighting described in Table 2 and that the lights are pointing toward Brianhead 
Peak. 
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V. POTENTIAL MITIGATION STRATEGIES 

In rough order of importance or mitigation effectiveness, the following strategies could be employed 

to decrease the impacts of the lighting used at the Alton Coal mine site on BCNP and CBNM. 

A. Hours of operation 

Performing mining operations during daylight hours only would allow the elimination of 86%-92% 

of the total lighting, and completely eliminate all unshielded lighting. The sky glow reduction 

arising from the ACT would be reduced by somewhat more than this figure due to the elimination of 

unshielded floodlighting at the ACT site. Alternatively, mining activities could be reduced during 

hours of night visitor use. 

B. Lamp type 

All of the lighting suggested for the mine operations, excepting only that on the mining vehicles 

themselves, is to be provided by metal halide lamps. For the typical scenario 73% of the lighting 

would come from metal halide lamps, while in the brightest scenario this figure would be 88% (see 

Table 3). Luginbuhl et al. (2008) have shown that, at small zenith angles (i.e. near the zenith) and 

under clear atmospheric conditions appropriate to this region, the visible sky glow produced by 

metal halide lighting is approximately 3 times that produced by high-pressure sodium lighting, and 

12 times that produced by low-pressure sodium lighting, on a lumen-for-lumen basis. At high zenith 

angles (i.e. at viewing angles more directly toward the light sources) this effect would decrease. 

Nonetheless, a reasonable way to decrease sky glow impacts from lighting in the ACT would be to 

use low-pressure sodium lighting at the mine headquarters and high-pressure sodium for the portable 

floodlights used at the active mine site. 

C. Portable fixture shielding 

The uplight fraction from these very poorly shielded fixtures could be improved with the addition of 

shields on the upward portion of the luminaires, conceptually following the huge improvements in 

sports lighting technology seen in the last five to 10 years. If the shields are not available from the 

manufacturer, it may not be an unreasonable number to have manufactured. It may be possible to 

entirely replace the stock flood light fixtures with higher quality partially shielded or completely 

shielded floodlights generally used for sports lighting (see Appendix C for an example). Though the 

precise reduction in sky glow and the brightness of directly visible light fixtures is difficult to 

precisely quantify, a reduction of sky glow under the typical lighting scenario of three quarters 

(75%), and the intensity of directly visible fixtures by an order of magnitude (10 times) could be 

easily expected. The sky glow and direct fixture brightness reduction under the brightest scenario 

would be greater. 

D. Portable fixture aiming 

Keeping the portable light fixtures located at the active mine site aimed as far as possible below the 

horizon and away from the directions toward these parks could substantially reduce sky glow and 

direct visibility impacts. Without specific photometric information for the fixtures or information on 

aiming constraints the improvements expected cannot be quantified, and practically assuring that 

such aiming is maintained could be problematic. 
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E. Dust reduction 

Methods to mitigate dust reduction such as paving heavily used roads, wetting the ground or limiting 

operation during windy conditions can considerably decrease aerosol/dust concentrations in the 

lower atmosphere and therefore light scattered toward the observation points from the mine site. 

The sky glow reductions from this mitigation are unknown. 

F. Headquarters lighting 

Depending on activity expected at the headquarters building during nighttime hours, it may be 

possible to reduce or eliminate much of the lighting planned in this area, which amounts to 8%-14% 

of the total lighting. Particularly lighting used for security purposes can be reduced or eliminated by 

limiting access to the site through physical means such as fences and gates or security patrols. 
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VI. DISCUSSION AND CONCLUSIONS 

The calculations performed for this study indicate that the outdoor lighting for mining operations 

within the ACT would produce a detectable sky glow when viewed from Yovimpa Point in BCNP 

for only the brightest lighting scenario analyzed. Under this scenario, sky glow produced by lighting 

in the ACT would appear similar to that produced by the towns of Orderville, Utah, and Fredonia 

and Page, Arizona, but less than that produced by the distant large cities of St. George and Cedar 

City, Utah. 

Though sky glow produced by ACT lighting under the typical scenario might otherwise be visible 

from Yovimpa Point, the chance alignment of the ACT site and the distant city of St. George would 

likely render the predicted small increase visually undetectable against the brighter sky glow arising 

from St. George. 

From Brianhead Peak near CBNM the typical lighting scenario produces a sky glow fainter than any 

nearby town, and we judge it unlikely to be visually detectable above the horizon. The brightest 

scenario produces a sky glow comparable to nearby small towns, and would likely be visible under 

some conditions and by some observers when looking at or above the horizon. 

A viewshed analysis indicates that light fixtures used in some areas of the ACT would probably be 

directly visible from both Brianhead Peak and from some locations within CBNM. There would be 

no direct visibility of fixtures within the ACT from BCNP. If visible, the unshielded 1000 watt metal 

halide lights suggested for potential use at the active mine site would probably be the brightest 

artificial light sources visible in the night landscape. 

Though the sky glow impacts of the potential lighting appear small, particularly when considering 

the typical lighting expected to be used 90% of the time that the mine is active, the unusually pristine 

nature of the nighttime landscapes in this region, combined with the high resource value attached to 

natural nightscapes by BCNP mean that even small impacts may be of concern. 

Options that could produce significant reductions in these impacts are available. Though restriction 

of mining operations to daylight hours may be unlikely, improved shielding and restrictions on 

vertical aiming angles and azimuths for the portable mine lighting, combined with the potential to 

use yellow light sources such as high-pressure and low-pressure sodium instead of metal halide 

lamps could reduce impacts substantially. 
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VIII. APPENDICES 

Appendix A. Portable light tower for potential use at the Alton Coal Tract 

EALDOR PL6000K 

Baldor POW'R LITE Light Tower 
BaldO/ 's compact moIJi le ~ght tower provides 4000 watts of light anywhefe you need it: ConstrucUon, Emergency, 

Industrial. Mi(ling. Civil Eng !'leering and Event Lighting. With metal-halide lamps the Baldor POW'R UTE models 
will provide light coverage lor over 5·7 acres. 

0 Baldor's 6kW Generator - powered by an 1800 
RPM liquid-cooled Kubota diesel engine. The Baldor 

Generator and Kubola engine arebacked by a 3-Year 

Umilad Warranty. 

0 Baldor's new elliptical light fixtures - provide a more 
officient light pallern than COI1vcnlk>nal round fixtures. 
The 4 - 1000 Wan metal halid~amps are supported 
on both ends 10 enhancedurabiiity and long lile. 

0 Corrosion resistant aluminum enclosure - heavy 
duly 1 2 98uge side panels and k>ckab~ doors. 

Ii-
Durable powder coat finish. 

0 Convenience outlets - 2000 wans. 120 VAC and 240 
VAC. 

0 Designed lor easy service - tho side lender and 

side panel are easi~ removed allowing ful l access in 
minutes for engine/alternator stlfVice. 

0 Mast and outriggers - zinc plated for long life. 

0 30' e~tended light tower - Tower rotates 360 

deg_ 

0 <l-section mast - allows for compact tmilering lenglh. 

Coiled mast cOfds. 

0 Dual forklift pockets - located on light masl Md 

bottom of trailer for easy lifting. 

0 Internal control panel - pmlects against elemanls. 

Hour meier and keylock standard. 

0 Engine shutdown - low ~VNgh temperature 

shutdown protectiOn. 

0 50 Gallon fuel tank - provides 100 hours of runtime 

and outside fill cap. 

0 Radiator fill - easily accessible from end pana cutout. 

0 Battery included. 



MasUEnclosure 
Lighting Coverage ....... 5-7 Acres 0 0.5 foot candles 
Mast Height........ . . ................. 30' 
Mast Material........ ..... . ...... Zlnc Plated 
Mast Sections .......... . ....................... 4 
Tower Rotation . . 360 neg 
Mast Cord ................................. Coiled 
Enclosure Material ....................... 12 Gauge 
Finish/Coating Enclosure ............... Powder Coal 
Finish/Coating Hardware ................. Zinc Plated 
Lockable Doors . 
Hinge Material. 
Fenders. 
OUtrigger System. 
FDri<lifl Pockets. 
Maximum Wind load 

••••••. Yes 

. ................. Aluminum 

. ..................... Steel 

. ................... 3 Point 
..... Standard 

. .65 MPH 

Engine Specifications 

Manufacturer 
Model. 

.................... Kubota 

..................... D005E 
Cylinders ... .............. ..................... 3 
Induction System. Naturally Aspirated 
Displacement, cc leu. in~ . . ............. 898 ee (54) 
EPA Emissions Level ...................••.... Tier 2 
HP 0 Rated Speed. . . .. . . ... 17 
RPM ...... ......... . .. .................... 1800 
Bore and Stroke ...... . ...... .. ...... . 2.83" x 2.90" 
Lubricat ion Capacity IMth filterl ..•••••••••••.• 5.4 QIS 

Battery Recommendation Imin. cold cranking amp~) ... 525 
- Ballery, battery rack, and cable supplied 
- Spin-on oil filte<" 
- Thermostal controlled I;quid cooling system 
- Glow plugs 
- 12V engine alternator 
- 12V starter motor 

Trailer 
Standard Hitch. . ...... ....... 2' Ball 
Trailer Tongue. . . . . . . . . .. . . ..... Removable 
Trailer Lights ......... ....... . ...... . DOT Approved 
Transport Tie-downs .. .•...• ...•..•..•..•. Standard 
Tires .•..•.......... . ••..••.•••••..•• 205/75DI 4 
Towing Speed (MPH) .. . ••..•..••..•............ 60 

I Di",ib",d by, 

Fuel System Specifications 
Fuel Consumption 

Full Load 
Approximate Run Time 

Full load ... 
Fuel Capacfty 

0'" 
.. 0.5 
H~~ 

HlO 

Galions .................................... 50 
Fuel Diesel 

Weights and Dimensions 

Weight Witooul Fuel. 
Dimensions Stowed IL x W x H) . 

Dimensions Extended IL x W x H) •••• 

"" 162" x 54" ... 73" 
106" .122" ... 396" 

Sound Level 
SOund level dB(A) . . . . . . . . . . . . . . . . . . . . . .. . 72 
Measured 0 7 met&rS, l ull load 

Engine, Generator Instrumentation 

Digital controller with Integral hour meter, operator 
key lock, engine preheat, and engine start seleclion. 
Lawall, high temperature, low battery, and OIIerspeed 
protection with LED indicators. 

Receptacle Specifications 

120 Volt 20 Amp Duplex GFCI .. ............ . 
1201:240 Volt 30 Amp TwisllOCk (L630R) ........•.•. 
Voltage Rtlguiatioo ...........••••••.•••.•. :t 5% 
Frequancy .. .. . .................. 60 Hz 

8aId<>r rasarve! the r>ght to implement ~ifi,at;..,nl 0' 
dosign chanl/Oll without notl<:o. 

WARNING: 00 not eonno<:t gon",atorto any building'~ 
81o<:l.k;;1I 51'$t""" unkIM a dlS(:o ..... o<:t s~t'h has boon 
In"~lIad. 

BALDOR 
Baldor Electric Company 

P.O. Box 2.400 . Fort Smith, AR 72902·2.400 U.SA. 
F'hooe (479) 646-4711 • Fax (4791648-5792 · Inlernational Fax 1479) 648·5895 

www.baldor.com 
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Alton Coal Tract Night Sky Aesthetic Analysis
 





 
  

             

 

 

 

 

         

 

        

 

            

 

 

              

            

                

                

               

              

              

 

             

               

               

                 

              

             

              

                

       

 

               

              

             

             

               

              

            

 

               

              

             

               

              

 

               

           

              

              

 

Appendix B. Discussion of second observation point, Alton Coal Tract night sky aesthetic 

analysis 

9/26/2008 

TO: Ben Gaddis, SWCA Environmental Consultants, and discussion group 

FM: Chad Moore, NPS Night Sky Program Manager 

RE: Discussion of second observation point, Alton Coal Mine night sky aesthetic 

analysis 

Three National Park Service sites have the potential to be impacted by the proposed 

Alton Coal Mine— Bryce Canyon National Park, Cedar Breaks National Monument, and 

Zion National Park. Bryce Canyon has the most pristine night skies of the three, and is 

the closest to the Alton project site. Clearly that is the most important park to analyze 

impacts to, and there appears to be agreement that Yovimpa Point near the southern end 

of the park is appropriate for an observation point. This observation point will be 

modeled by Dark Sky Partners LLC in order to assess night sky aesthetic impacts. 

The NPS Night Sky Program recommended today during a teleconference that a second 

observation point be established. Of the other two parks, Cedar Breaks is more likely to 

be impacted than Zion. Zion National Park has a slightly brighter (ie. More light polluted) 

night sky than Cedar Breaks and the majority of the park is at a lower elevation. This 

lower elevation will minimize potential light pollution from the Alton site due to terrain 

shielding, and any perceived impact will be proportionally less as compared to the 

existing sky. Night sky brightness data does exist at two potentially useful sites within 

Zion— at Lava Point and near the east entrance; so if desired, Zion National Park could 

be included in Dark Sky Partner’s analysis. 

Cedar Breaks has several panoramas along the rim, though none of them offer 360 degree 

views. Because of this, the NPS Night Sky Program chose Brianhead Peak as a 

representative site. Brianhead allows the NPS system to capture the entire 360 degree 

panorama from one location, but it is located on Dixie National Forest land 

approximately 1 mile away from and 1000’ above the park boundary. If the modeling by 

Dark Sky Partners was based on a second observation point at Brianhead, there was 

concern that results might not be representative of conditions at Cedar Breaks. 

The difficulty with using a site within Cedar Breaks is that no all-sky brightness data 

exists there. With winter approaching, it is unlikely that suitable data could be acquired 

there before June 2009. While models produced from an observation point within the 

park (as opposed to at Brianhead Peak) would be slightly more accurate, the portion of 

the impact to the current condition would be less accurate since no data exists. 

To further the discussion, a rough map and sight profile was created for the proposed 

observation points. Comparing Brianhead with Point Sublime within Cedar Breaks shows 

that Brianhead has an elevation above the proposed Alton Coal Mine of 4407’, while 

Point Sublime is 3450’. Higher elevation observation points tend to be more exposed to 



 
  

             

                

                

              

              

              

              

                 

              

            

               

                 

              

              

              

                 

                 

              

 

              

             

              

                  

             

 

 

      

 

light pollution, though the difference is relatively minor. Brianhead peak has a slightly 

higher angle of view to the project site, 1.8 degrees vs. 1.6 degrees from Sublime Point. 

This is a very small difference and unlikely to have an impact on the modeled sky 

brightness in my opinion. The third difference is that Brianhead peak is further away, 

roughly 26.5 miles vs. 24 miles. Using the approximation of Walkers Law, this should 

result in Brianhead having 22% greater attenuation in light from the project site than 

Sublime Point; in other words showing less impact. Keep in mind that Cedar Breaks 

covers a area that ranges from 23 miles to 27 miles distant, so no single observation point 

will be representative of the entire park. Fourth difference is that Brianhead has slightly 

less terrain blocking than the Sublime Point observation site. The exact difference 

between the two will require a far more detailed analysis than is provided here. However, 

at 1000’ above the project site, both sites have a clear view. Since the model employed by 

Dark Sky Partners begins at the horizon extending upward, I suspect that the terrain 

blocking issue is moot (though it is certainly a parameter that should be adequately 

modeled at the Yovimpa Point site at Bryce Canyon). A fifth and final difference 

between the two sites is that the Brianhead site is likely to have more light pollution than 

the Cedar Breaks site due to the proximity of the small town of Brian Head. This should 

result in any analysis at Brianhead showing proportionally less impact to the entire sky. 

Either approach has some drawbacks. However, I do not believe that an analysis at 

Brianhead would overestimate impacts at the nearby park. It appears with this cursory 

analysis to be more likely to underestimate impacts. The preference of the National Park 

Service is to exercise the model at a point where we have data and then to be as 

transparent as possible about how this is extrapolated to represent conditions across a 

park. 

See the graphic attachment (Fig. B-1). 



 
  
 

 

Figure  B-1.   Observation  points  and  lines-of-site  
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Appendix C. Viewshed Analysis 

The following viewshed analysis is provided by SWCA. 

Methods 

The viewshed analyses were performed on a mosaic of 5-meter Digital Elevation Model (DEM) 

datasets using the Spatial Analyst tool within ESRI ArcGIS Desktop. The DEM has a vertical 

Root Mean Square Error (RMSE) of 4 meters. To account for this potential error plus the height 

of an observer, the observation points were offset above the DEM by 6 meters. The model 

accounts for the curvature of Earth, but not tree-cover/obstruction or atmospheric conditions. 

This provides a conservative estimate of visibility. 

One analysis was conducted to model a viewshed as “seen” from 11 observation points within 

the tract (Figures C-1 and C-3). It indicates any area that may be visible from at least 1 of the 11 

points. Ten of the points are within the pit disturbance areas, each representing a location with 

the greatest local elevation or a location at/near the perimeter of the potential disturbance area. 

One point represents the center of the area proposed for the facilities location. The extent of the 

analysis includes both Bryce Canyon National Park and Brian Head Peak. 

A separate analysis was conducted to model the viewshed from the highest point of Brian Head 

Peak, and indicates areas that may be visible from that 1 observation point (Figures C-2 and C

4). 
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Figure  C-3.   Portion  of  Figure  C-1  showing  Cedar  Breaks  National  Monument  (CBNM).   The  red  circle  

shows  a  portion  of  the  Markagunt  Plateau  within  CBNM  that  potentially  has  direct  line-of-sight  to  portions  

of  the  Alton  Coal  Tract.  



 
  

 

Figure  C-4.  Detail  of  Figure  C-2  covering  Alton  Town  and  the  Alton  Coal  Tract.  
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Appendix D. Shielded floodlight fixtures 

MUSCO Lighting 

100 1st Avenue West 

P.O. Box 808 

Oskaloosa, Iowa 52577 

800/825-6030 

641/673-0411 

Fax: 641/673-4852 

LSG product 
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ATTACHMENT 1. 

3/26/2008 MEMO FROM NATIONAL PARK SERVICE NIGHT SKY PROGRAM MANAGER TO 
SWCA PROJECT MANAGER: DISCUSSION OF SECOND OBSERVATION POINT, ALTON 
COAL MINE NIGHT SKY AESTHETIC ANALYSIS, AND GRAPHIC ATTACHMENT 
ACCOMPANYING MEMO 





 9/26/2008 


TO: Ben Gaddis, SWCA Environmental Consultants, and discussion group 

FM: Chad Moore, NPS Night Sky Program Manager 

RE: Discussion of second observation point, Alton Coal Mine night sky aesthetic 

analysis 

Three National Park Service sites have the potential to be impacted by the proposed 
Alton Coal Mine— Bryce Canyon National Park, Cedar Breaks National Monument, and 
Zion National Park. Bryce Canyon has the most pristine night skies of the three, and is 
the closest to the Alton project site. Clearly that is the most important park to analyze 
impacts to, and there appears to be agreement that Yovimpa Point near the southern end 
of the park is appropriate for an observation point. This observation point will be 
modeled by Dark Sky Partners LLC in order to assess night sky aesthetic impacts. 
The NPS Night Sky Program recommended today during a teleconference that a second 
observation point be established. Of the other two parks, Cedar Breaks is more likely to 
be impacted than Zion. Zion National Park has a slightly brighter (ie. More light polluted) 
night sky than Cedar Breaks and the majority of the park is at a lower elevation. This 
lower elevation will minimize potential light pollution from the Alton site due to terrain 
shielding, and any perceived impact will be proportionally less as compared to the 
existing sky. Night sky brightness data does exist at two potentially useful sites within 
Zion— at Lava Point and near the east entrance; so if desired, Zion National Park could 
be included in Dark Sky Partner’s analysis. 
Cedar Breaks has several panoramas along the rim, though none of them offer 360 degree 
views. Because of this, the NPS Night Sky Program chose Brianhead Peak as a 
representative site. Brianhead allows the NPS system to capture the entire 360 degree 
panorama from one location, but it is located on Dixie National Forest land 
approximately 1 mile away from and 1000’ above the park boundary. If the modeling by 
Dark Sky Partners was based on a second observation point at Brianhead, there was 
concern that results might not be representative of conditions at Cedar Breaks. 
The difficulty with using a site within Cedar Breaks is that no all-sky brightness data 
exists there. With winter approaching, it is unlikely that suitable data could be acquired 
there before June 2009. While models produced from an observation point within the 
park (as opposed to at Brianhead Peak) would be slightly more accurate, the portion of 
the impact to the current condition would be less accurate since no data exists. 
To further the discussion, a rough map and sight profile was created for the proposed 
observation points. Comparing Brianhead with Point Sublime within Cedar Breaks shows 
that Brianhead has an elevation above the proposed Alton Coal Mine of 4407’, while 
Point Sublime is 3450’. Higher elevation observation points tend to be more exposed to 
light pollution, though the difference is relatively minor. Brianhead peak has a slightly 
higher angle of view to the project site, 1.8 degrees vs. 1.6 degrees from Sublime Point. 
This is a very small difference and unlikely to have an impact on the modeled sky 
brightness in my opinion. The third difference is that Brianhead peak is further away, 



roughly 26.5 miles vs. 24 miles. Using the approximation of Walkers Law, this should 
result in Brianhead having 22% greater attenuation in light from the project site than 
Sublime Point; in other words showing less impact. Keep in mind that Cedar Breaks 
covers a area that ranges from 23 miles to 27 miles distant, so no single observation point 
will be representative of the entire park. Fourth difference is that Brianhead has slightly 
less terrain blocking than the Sublime Point observation site. The exact difference 
between the two will require a far more detailed analysis than is provided here. However, 
at 1000’ above the project site, both sites have a clear view. Since the model employed by 
Dark Sky Partners begins at the horizon extending upward, I suspect that the terrain 
blocking issue is moot (though it is certainly a parameter that should be adequately 
modeled at the Yovimpa Point site at Bryce Canyon). A fifth and final difference 
between the two sites is that the Brianhead site is likely to have more light pollution than 
the Cedar Breaks site due to the proximity of the small town of Brian Head. This should 
result in any analysis at Brianhead showing proportionally less impact to the entire sky. 
Either approach has some drawbacks. However, I do not believe that an analysis at 
Brianhead would overestimate impacts at the nearby park. It appears with this cursory 
analysis to be more likely to underestimate impacts. The preference of the National Park 
Service is to exercise the model at a point where we have data and then to be as 
transparent as possible about how this is extrapolated to represent conditions across a 
park. 
See the graphic attachment 
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United States Department of the Interior 
NATIONAL PARK SERVICE 


Air Resources Division 

P.O. Box 25287 


Denver, Colorado 80225 

4/28/2009 
Keith Rigtrup 
BLM Project Manager, Alton Coal LBA EIS 
BLM Color Country District 
176 East DL Sargent Drive 
Cedar City, UT 84721 
Subject: Alton Coal Mine Lightscape Analysis 

Keith, 
The mission of the National Park Service includes the mandate to protect scenery. The protection of 
scenery extends across both day and night, horizontally as viewed from within parks, as well as 
upward to the sky. Natural Lightscapes are important to national park visitors and are also an 
element of a natural ecosystem. Such lightscapes are under substantial threat and modification by 
outdoor lighting. If not properly contained and controlled, light can impact lightscapes up to 300 
kilometers away, as has been observed with the impact of large cities on remote parks. Even a small 
number of lights can potential cause an impact if they are proximal to natural areas. 
Through discussion with the BLM and SWCA Environmental Consultants, it was determined that 
the proposed development of the Alton Coal Mine had the potential to impact natural lightscapes at 
three national park units— Bryce Canyon National Park, Cedar Breaks National Monument, and 
Zion National Park. Bryce Canyon has the most pristine night skies of the three, is the closest to the 
Alton project site, and this resource is highly valued by park visitors and park management. It was 
decided that Zion would be omitted from the technical analysis since impacts were expected to be 
the least among the three parks and impacts could likely be extrapolated from Cedar Breaks and 
Bryce Canyon data. Midway through the technical analysis process, it was determined that both the 
indirect impact to the night sky (skyglow) and the direct impact to the nighttime viewshed (glare) 
should be considered. The National Park Service coordinated with Dark Sky Partners LLC (DSP) 
who were contracted to produce a computer model predicting the impact of the proposed mine 
lighting. The following is a response to the modeling report "An Assessment of the Impact of 
Potential Mining Operations at the Alton Coal Tract on the Dark Skies of Bryce Canyon National 
Park and Cedar Breaks National Monument" and suggested impact findings. 
The National Park Service worked with DSP to verify the model input parameters, particularly the 
atmospheric clarity or "K" factor. The assumptions about light fixture output, position, and pointing 
appear to be reasonable and the NPS has confidence in the computer model performance based on 
past collaborations. 
The NPS Night Sky Program is working toward a comprehensive and peer-reviewed framework for 
assessing lightscape impacts, however this product is not yet available and likely more than a year 
away from fruition. We present here a simple method of weighting the impact of the proposed mine 
lighting. 



 

 
 

 

Bryce Canyon 

Yovimpa Point at the southern end of Bryce Canyon National Park was chosen for the analysis. 
This site is important from a visitor perspective, and has several night sky brightness data sets 
collected from there. From this location, given the typical pit location within the mining tract, the 
light pollution generated by the proposed project is superimposed in the sky against the existing 
glow from St. George. For this impact analysis, we considered the impact as if the mine skyglow 
was shifted to the side of the existing St. George glow. This was done for four reasons. 1) The NPS 
guidance on environmental impact analysis directs us to measure against natural background 
conditions, 2) small changes in the viewing location from within the park would shift the light dome 
left or right, 3) changes in the light source within the mine complex would have a similar directional 
shift, and 4) other light pollution sources have the potential to reduce their light pollution and thus 
their impact on the parks. In fact, many suburbs of St. George are in the process of changing 
streetlights to become more night-sky friendly. 
The typical scenario as modeled by DSP shows that the brightness ratio would only exceed 10% 
over natural conditions in the lowermost 2 degrees of sky. In the experience of the Night Sky 
Program and in relative comparison to the other small population centers brightness ratios, such a 
change to the natural lightscape is unlikely to be noticed by a casual observer, but would likely be 
noticeable to a keen or trained observer. The extent of the light dome would be well restricted to the 
lowermost section of sky, and would be less than the glow from almost all small towns surrounding 
the park. These factors lead us to conclude that the impact prescribed to the mine lighting would not 
be annoying or measurably reduce the perceived aesthetic quality of the night sky. As such, the 
impact of the typical lighting scenario should be negligible. 
The brightest scenario shows that the brightness would exceed 10% over natural condition in the 
lowermost 5 degrees of sky. The glow would be comparable to Page, and somewhat less than the 
combined glow of Kanab and Fredonia. These towns are easily visible to a dark-adapted visitor at 
Yovimpa Point, and in several other locations in the park as well. Such city glows impact a small 
fraction of the sky— a much smaller fraction than the light domes from either St. George or Cedar 
City, and thus have relatively smaller impact. The impact upon the zenith or any area above 20 
degrees angular elevation is likely to be unmeasureable and is certainly not noticeable at those 
higher angles. As pointed out in the analysis by DSP and discussions through the modeling process, 
the exact impact is highly dependent on very small variations of the placement of the mine lights 
and their aiming. These factors lead us to conclude that the impact prescribed to the mine lighting 
would be intermittently and infrequently noticeable and measurable, and would have a perceived 
impact upon the aesthetic quality of the night sky. As such, we suggest that under the brightest 
scenario, there would be an occasional minor impact, which would usually fall below the threshold 
of negligible at most times. 
The mine would not be directly visible from Yovimpa Point nor any other area from within the park 
boundary. Thus, there should be no impact of direct glare from the proposed mine. If future 
expansions of the mine are proposed that are within the viewshed of the park, the impact of direct 
glare must be reconsidered and may become a substantial lightscape impact. 

Cedar Breaks 

Night Sky Brightness data for Cedar Breaks was collected just outside the park boundary atop 
Brianhead Peak. Using off-site locations is often practiced by the NPS Night Sky Program in order 
to get a better view of light sources near the horizon. When most light sources are distant, this 



 

 

 

approach makes sense and introduces fairly little bias. Thus for assessing the impact of the Alton 
Mine lighting, Brianhead Peak was chosen. 
Cedar Breaks and Brianhead Peak are further from the mine site than Yovimpa Point, and the 
modeling results show that the skyglow impact produced by both the typical and brightest scenarios 
are small. Based on comparisons with other light sources around the park, and the experience of 
NPS field personnel, a trained observer would likely be unable to detect the typical scenario, which 
of course would be invisible to a casual visitor. Both keen and casual observers would be likely to 
see the brightest scenario, but the impact would be restricted to the lowermost degree of sky and it 
is not likely to be perceived as annoying even if the light from Cedar City and St. George were 
removed. In almost all locations within the park, except for the NE corner which is open 
meadowland and slopes toward the Alton Mine, this skyglow would be obscured by trees or terrain. 
We suggest that the combination of the limited skyglow and infrequent spatial and temporal 
visibility combine to render both the typical and brightest scenarios as negligible. 
The question of direct glare at Cedar Breaks was also assessed. When by chance pointed directly 
toward the park, the Alton Mine lights would be very bright. A rough calculation, assuming that 2 
of the 4 lights on the portable stanchion were aimed at the park, they would appear as bright as a 
negative 4.3 magnitude star. This is roughly as bright as the planet Venus and would dominate the 
nocturnal landscape when looking SE, and is also likely to cast a faint shadow. If considered in 
isolation, this would be a worrisome impact, however, this lightscape change is only under the 
infrequent and intermittent brightest scenario. Additionally, only one small location within the park 
would be subject to this lightscape impact. This is the meadow area near the road junction of 
highways 143 and 148. This section is traveled by visitors at night, but it is not an area where 
visitors are likely to be seeking natural lightscapes among the occasionally headlights of oncoming 
cars. During infrequent occurrences at this one location the impact is likely to be minor to 

moderate, though the sum total impact to the park averaged over time and space should be 
negligible. 
We would also like to point out that the direct glare from the Alton Mine lighting would often be 
visible (to varying degrees) from Brianhead Peak and from numerous other locations within the 
Dixie National Forest. Because the scope of the DSP report and this letter includes only NPS 
administered lands, this impact was not assessed. 

Zion 

Though not analyzed, we can interpolate the lightscape impact to Zion national park based on the 
model runs from Yovimpa Point and Brianhead Peak. In both scenarios, and considering both 
skyglow and direct glare, the impact to Zion is expected to be negligible. 

Mitigation 

The conditions above where impacts to national parks are not negligible can be effectively 
mitigated. The National Park Service concurs with the mitigations suggested in the report by Dark 
Sky Partners. Assuming that reducing hours of operation at night is impractical for the mine 
operators, reducing lamp intensities and shielding fixtures would in combination sharply reduce 
both skyglow and direct glare. Retrofitting the proposed portable lighting unit with shielded fixture 
heads is recommended (see Appendix D), as well as addressing fixed lighting throughout the site. 



 

 

 

 

Conclusions 

As presented, lightscape impacts to national parks will be negligible to minor. The intervening 
terrain blocks much light that would otherwise be a substantial problem for these two parks. The 
report by Dark Sky Partners has lowered our initial concern over the impact to the outstanding 
natural lightscapes found in Bryce Canyon, Cedar Breaks, and Zion national parks. However, the 
report also underscores the necessity to this kind of analysis, especially when in close proximity to 
parks and where terrain does not fortuitously block stray light. Though the environmental impact is 
relatively small, we encourage simple and relatively low initial cost mitigations that will sensibly 
reduce this project's environmental impact. 

cc: 
Benjamin Gaddis 
SWCA Environmental Consultants 
Eddie Lopez 
Bryce Canyon National Park 
Paul Roelant 
Cedar Breaks National Park 
Jock Whitworth 
Zion National Park 
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An Assessment of the Impact of Potential Mining Operations at the Alton Coal Tract on the Dark Skies of Bryce Canyon National 
Park and Cedar Breaks National Monument:
 
Part II. Dust Effects, Projected Future Increases in Skyglow due to Growth, and the Average Sky Luminance Parameter
 

EXECUTIVE SUMMARY 

This report presents additional results from computer calculations of the sky brightness due to mining 
operations in the Alton Coal Tract when viewed from Yovimpa Point in Bryce Canyon National Park. 
This report is a follow-up report to the 2009 report An Assessment Of The Impact Of Potential Mining 
Operations At The Alton Coal Tract On The Dark Skies Of Bryce Canyon National Park And Cedar 
Breaks National Monument. The present work adds a third proposed lighting scenario to the two proposed 
Alton Coal Tract lighting scenarios used in the 2009 study, and analyzes the impact of mine-generated 
dust on skyglow as seen from Yovimpa Point. It also includes projections of the increased skyglow from 
population growth in the region through the year 2040. Finally, a new measure, the average sky 
luminance, is calculated; this measure can be compared with the value measured by the National Park 
Service Night Sky Team. 
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An Assessment of the Impact of Potential Mining Operations at the Alton Coal Tract on the Dark Skies of Bryce Canyon National 
Park and Cedar Breaks National Monument: 
Part II. Dust Effects, Projected Future Increases in Skyglow due to Growth, and the Average Sky Luminance Parameter 

I. INTRODUCTION 

The 2009 Dark Sky Partners (DSP) report An Assessment Of The Impact Of Potential Mining Operations 
At The Alton Coal Tract On The Dark Skies Of Bryce Canyon National Park And Cedar Breaks National 
Monument (hereafter DSP 2009) describes the impact of proposed mining operations at the Alton Coal 
Tract (ACT or tract) on the night sky as seen from Bryce Canyon National Park (BCNP) and Cedar 
Breaks National Monument (DSP 2009). In the public comment period on the draft environmental impact 
statement (DEIS), issues were raised as to 

•	 the impact on skyglow from dust generated by mining activities on the tract; 
•	 increased skyglow over time as a result of projected population growth in the region; and 
•	 the effects on the overall sky brightness as measured using the average sky luminance (ASL) 

measure. 

These issues are addressed in this report. An Alton Coal Tract EIS Night Sky Working Group (NSWG) 
was formed, consisting of representatives from the Bureau of Land Management, National Park Service 
(NPS), SWCA Environmental Consultants, and DSP to address the above issues and to provide guidance 
on any further modeling work needed for the EIS. The reader is referred to DSP 2009 for a description of 
the study methodology and the details of the tract lighting. 

In this supplementary report, predicted sky brightness is calculated for three ACT lighting scenarios. The 
DSP 2009 report analyzed two ACT lighting scenarios, called typical and brightest. To these scenarios 
this report adds a third scenario to describe an even brighter scenario. The three scenarios analyzed here 
are summarized as: 

1.	 Scenario 1 (typical in DSP 2009) assumes the least lighting with one portable light tower (4 
lamps), four fixed-position light towers, and 20 lamps from mobile light sources. 

2.	 Scenario 2 (brightest in DSP 2009) assumes a mid-range of lighting with three portable light 
towers (12 lamps), six fixed-position light towers, and 36 lamps from mobile light sources. 

3.	 Scenario 3 (not analyzed in DSP 2009) assumes the most lighting with six portable light towers 
(24 lamps), six fixed-position light towers, and 36 lamps from mobile light sources. Other than 
the increase in numbers of lamps, the characteristics of the sources in this new scenario are the 
same as for scenarios in DSP 2009. 

II. DUST IMPACTS 

The methodology and lighting described in DSP 2009 are used to address the impact of mine-generated 
dust on skyglow. To investigate the impact of dust over the mine site, DSP modified the computer code to 
model the mine-generated dust as being in a cylinder over the mine pit, increasing the particulate 
component of the atmosphere within this cylinder relative to the surrounding atmosphere. The cylinder 
was assumed to be 1 kilometer in radius, reaching to 200 meters over the ground, and centered over the 
mine pit. 

The parameter that describes the amount of aerosol (particulates) in the atmosphere, K, was set to 
0.05throughout the region, including the mine site, in the DSP 2009 report. This value is representative of 
very clear air in the region, not the typical or average; an average western atmosphere is characterized 
with a K of approximately 0.3–0.5. The reasoning behind this choice of an atypical K value are discussed 
in DSP 2009. To determine a K value that characterizes the tract dust, data from the Air Resources Impact 
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Assessment Technical Report for the Alton Coal Lease By Application Draft Environmental Impact 
Statement (Appendix K in the DEIS) were used to provide the particulate mass loading (micrograms/m3) 
for mining activities under the action alternatives. The last column of Table 1 gives the factor by which K 
should be increased to account for the increased mine-generated dust. Because the values listed under 
“background” describe average conditions in the region (i.e., K = 0.5, not K = 0.05 used in the DSP 2009 
study), to be conservative, DSP adopted a K value of 4 × 0.5 = 2 within the cylinder, leaving K = 0.05 in 
the atmosphere outside of the cylinder. 

Table 1. Mine Dust and Background Dust, in mcg/m3, for the Alton Coal Tract used to Model Dust Impacts 
on Skyglow 

Scenario Background Mine Dust Total Ratio Total/ 
Background 

PM10, 200 feet, Alternative B and K1 72 83 150 2.1 
PM10, 200 feet, Alternative C 72 84 160 2.2 
PM10, 300 feet* , Alternatives B and K1 72 86 160 2.2 
PM10, 300 feet* , Alternative C 72 93 160 2.2 
PM2.5, 200 feet, Alternatives B and K1 8.6 19.3 30 3.5 
PM2.5, 200 feet, Alternative C 8.6 21.1 28 3.3 
PM2.5, 300 feet* , Alternatives B and K1 8.6 22.7 31 3.6 
PM2.5, 300 feet* , Alternative C 8.6 24.5 33 3.8 
Notes: PM10 = particulate mass density of particles > 10 microns; PM2.5 = particulate mass density for particles > 2.5
 
microns. For the PM2.5, the 24-hour average as reported in Table 3.6 of the air resources report was used. “200-feet” and 

“300-feet”* indicate the amount of overburden removed.
 
*The 300-foot overburden removal scenario was eliminated from detailed analysis in the SDEIS. By lease stipulation, the
 
successful bidder would not be permitted to surface mine at overburden depths greater than approximately 200 feet. The 

300-foot overburden scenario is included here for completeness.
 

Figure 1 shows the predicted sky brightness (in nanoLamberts1 [nL]) as seen from Yovimpa Point in 
BCNP for ACT lighting Scenarios 1 through 3 as described above. It also compares the skyglow with and 
without enhanced dust over the ACT. Figure 2 gives the predicted fractional change in sky brightness 
from mine dust. As seen from these figures, the addition of dust over the tract causes a slight decrease in 
the predicted sky brightness when viewing the sky slightly above the mine site, compared to the predicted 
increase without dust enhancement. This change is very small for all zenith angles (ZAs), reaching 
approximately 0.3–2% decrease at ZA 89º. The addition of dust results in a predicted reduction in the sky 
brightness increase at a zenith angle of 89º toward the tract from 10% to 9.7% (a decrease of 0.3%) for 
lighting Scenario 1, from 31% to 30% (a decrease of 1%) for Scenario 2 (cf. to DSP 2009 Table 5), and 
from 64% to 62% (a decrease of 2%) for Scenario 3. 

1 A nanoLambert (nL) is a unit of luminance or surface brightness. 1 Lambert = 1 lumen/square centimeter for a 
uniformly diffusing surface. A naturally dark sky has a brightness of approximately 54 nL at the zenith, rising (due 
to natural causes) to approximately 100 nL 10° above the horizon. 
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Figure 1. Predicted sky brightness in nano-Lamberts (nL) as observed from Yovimpa Point toward the ACT, 
with and without enhanced dust over the ACT, for the three lighting scenarios considered for the ACT. 
Zenith Angle (ZA) in all figures refers to the angle between the zenith and the observation direction: 0º < ZA 
< 90º are at azimuth 256º, i.e. toward the ACT as observed from Yovimpa Point, and 0º > ZA > –90º refer to 
azimuth 76º, directly opposite the ACT. 

Figure 2. Ratio of predicted Yovimpa Point sky brightness with enhanced (K=2) dust over ACT to brightness 
without enhancement for lighting scenarios 1 and 3. 
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It is important to note that the tract appears 1.5º below the geometric horizon as viewed from Yovimpa 
Point, or at ZA 91.5º. Though DSP models do not provide predictions for ZA > 90º, it is to be expected 
that the dust over the mine site would increase the brightness of the site to observers at Yovimpa Point 
looking below the geometric horizon and into the dust layer directly over the mine site, due to increased 
scattering of light from dust generated by tract operations. 

III. CUMULATIVE IMPACTS 

In DSP 2009, the predicted skyglow profiles toward the ACT are compared to the artificial sky 
brightening predicted toward each of the 11 nearby towns and cities. Fractional brightness increases for 
all town calculations are compared against the natural condition, i.e., to the sky with no towns present. 
The fractional brightness increases for all ACT calculations are compared with the current condition, i.e., 
including any towns or cities where skyglow may overlap with that produced by the ACT lighting. This is 
the most appropriate way to judge the impacts, because the skyglow arising from towns is viewed against 
a (generally) unpolluted horizon, whereas the skyglow produced by lighting installed in the ACT would 
be added to that already present. 

The NSWG requested a calculation of the fractional brightness increase due to ACT lighting in 2040, the 
expected end date for ACT mining operations. To assess this impact, DSP projected the increase in 
skyglow due to growth in the 11 towns included in the DSP 2009 calculation of the current sky 
brightness. Two lighting conditions for 2040 were considered. The first used the same 10% direct uplight 
assumed in calculating the current sky brightness. The second assumed that the direct uplight fraction 
would be cut in half (to 5%) to account for possible improvements in lighting technology and 
codes/ordinances (in terms of limiting light pollution) over time. Both used the same 2,500 lumens/capita 
used in DSP 2009. Table 2 gives the projected 2040 population and lumens used to calculate the 2040 sky 
brightness. 

Table 2. Projected Population in 2040 and the Associated 
Lumens Generated for the Cities and Towns used in the 
Cumulative Impact Analysis 

Town/City Population Lumens 

Alton town 268 670,000 
Brian Head 299 747,500 
Cedar City 65,165 162,912,500 
Fredonia 1,403 3,508,504 
Glendale 669 1,672,500 
Kanab 7,177 17,942,500 
Orderville 1,156 2,890,000 
Page 8,303 20,758,575 
Panguitch 2,383 5,957,500 
St. George 280,507 701,266,510 
Tropic 752 1,880,000 
Total 368,082 920,206,089 
Source: GOPB (2012). 
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For comparison, the 2010 total population used in DSP 2009 was 164,086 and the total lumens were 
410,215,000. 

Brightness profiles as viewed from Yovimpa Point toward the ACT were calculated for the three ACT 
lighting scenarios with 2010 populations, as well as for ACT scenario 3 under both 2040 lighting 
conditions as described above. Results are shown in Figures 3 – 5. 

After the cumulative impact figures were generated for this report, updated population projections were 
made available by the State of Utah. The revised population projections show a reduced growth rate in the 
region, particularly for St. George and Cedar City (See Section 4.19.2.1.4 of the SDEIS). The total 
population projected in 2040 was reduced to 272,964 from the previous estimate of 386,080 used in this 
analysis (GOPB 2013). Therefore, the results presented here are conservative compared to those that 
would be predicted using the more recent population projections, because the figures presented here are 
brighter overall, with the ACT therefore contributing a smaller fraction. 

Figure 3. Sky brightness as observed from Yovimpa Point at azimuth 256º toward the ACT (0º < ZA < 90º), 
comparing 2010 values with those using 2040 population projections and lighting scenario 3. 
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Figure 4. Enlargement of the right part of Figure 3 showing the sky brightness for zenith angles from 40º to 
89º in the direction of the ACT. 

Figure 5. The sky brightness ratio (Scenario/Natural) as viewed from Yovimpa Point close to the horizon 
toward the ACT for the five cases in Figure 3. 
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IV. AVERAGE SKY LUMINANCE 

The NSWG requested that DSP provide a calculation of the predicted average sky luminance (ASL), both 
for total skyglow and artificial skyglow only. The ASL is the average luminance (or sky brightness) of the 
sky as seen from the observer’s location. This parameter is useful as a single value describing the quality 
of the entire hemisphere of the sky instead of in a particular direction. 

DSP developed new computer code based on the modeling algorithms described in DSP 2009 to calculate 
the ASL by calculating sky luminance on a grid of positions covering the hemisphere of the sky. A 
separate calculation then integrates over the grid to find the average sky luminance, the ASL. For the 
Alton (Yovimpa Point) calculations, the grid was set with 80 points uniformly spaced in azimuth (0–360 
degrees) and 20 points in elevation (0–90 degrees), for a total of 80 × 20 = 1,600 points. The calculated 
ASL can be compared with one derived from measurements made by the NPS Night Sky Team as shown 
in Table 4. The results are shown in Table 3. 

Table 3. Average Sky Luminance in nanoLamberts for 2010 Conditions (no mine), Three Cases with Mine 
Lighting using 2010 Population Numbers, and Two Future (2040) Cases showing both Standard and 
Optimistic Parameters for 2040 Town Lighting. 

Scenario and 
Parameters 

Natural 
Lighting 

Mine 
Lighting 

Lighting 
from 

Towns 

Total 
Artificial 
Lighting 

Total 
Present 
Lighting 

Total 
Percent 
Lighting 
Increase 

over 
Present 

Total 
Percent 
Lighting 
Increase 

over 
Natural 

2010, no mine 71.19 0.00 1.92 1.92 73.11 0.0% 2.7% 
2010, ACT Scenario 1 71.19 0.14 1.92 2.06 73.25 0.2% 2.9% 
2010, ACT Scenario 2 71.19 0.52 1.92 2.44 73.63 0.7% 3.4% 
2010, ACT Scenario 3 71.19 0.99 1.92 2.91 74.10 1.4% 4.1% 
2040, ACT Scenario 2, 
standard parameters 71.19 0.52 4.01 4.53 75.72 3.6% 6.4% 

2040, ACT Scenario 2 
optimistic parameters 71.19 0.52 2.91 3.43 74.62 2.1% 4.8% 

2040, ACT Scenario 3, 
standard parameters 71.19 0.99 4.01 5.00 76.19 4.2% 7.0% 

2040, ACT Scenario 3 
optimistic parameters 71.19 0.99 2.91 3.90 75.09 2.7% 5.5% 

The NPS estimate of the ASL due to artificial lighting at Yovimpa Point, made with the NPS camera 
system (Duriscoe et al., 2007), shows significant uncertainty due primarily to uncertainty in the natural 
sky glow (indicated by the range of values for the zenith air glow in column 3 of Table 4), which varies 
both temporally and spatially. Subtracting the natural sky glow model developed by the NPS from their 
Yovimpa Point observations to find the ASL contribution from towns gives values ranging from 1.13 nL 
to 5.24 nL, depending the estimate used for the natural airglow. These figures are summarized in Table 4. 
Hence, the DSP modeled value of 1.92 nL for the 2010 towns' contribution is within the range of the NPS 
estimate. 
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Table 4. The Average Sky Luminance, in nanoLamberts, measured by NPS from 
Yovimpa Point (NPS, 2014). 

Observation Date Total ASL Zenith Air Glow Natural ASL Artificial ASL 
14 March 2007 67 13 – 17 62 – 66 1.13 – 5.24 
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1 INTRODUCTION 

Marquez Environmental Services, Inc. (MESI) has prepared this Air Resources Impact Assessment 

Technical Report to quantify potential air resource impacts from mining operations on and related to the 

Alton Coal Lease by Application Tract (the Alton Coal Tract or tract). The analysis provided herein was 

performed in accordance with the Air Resources Impact Assessment Protocol (Protocol) prepared by 

SWCA Environmental Consultants (SWCA) in partnership with MESI, with exceptions and justifications 

for changes noted herein. The methodologies in the protocol were provided prior to study initiation to 

ensure that the approach, input data, and computation methods are acceptable to the Bureau of Land 

Management (BLM). Air resource stakeholders had the opportunity to review the Protocol and provide 

input before the study was initiated. The tract location in southwestern Utah requires the examination of 

mining and cumulative source impacts within the proposed air resources modeling domain shown on Map 

1.1 from emission sources in southwestern Utah (all maps are contained in Appendix A). 

The analysis was based on a conceptual mine design and a set of planned and known mitigation strategies. 

The analysis is intended to be conservative to accommodate foreseeable emissions under a various mining 

scenarios. A detailed mine plan has not yet been developed. An approved detailed mine plan would be 

subject to state permitting requirements and would be subject to appropriate dispersion modeling at that 

time, as well as detailed operation and mitigation strategies. 

The modeling domain was dimensioned in accordance with guidance provided by an interagency air 

resources stakeholder group. The modeling area covers nearly 40 million acres of land including sensitive 

areas such as Bryce Canyon National Park, Capitol Reef National Park, Great Basin National Park, Grand 

Canyon National Park, and Zion National Park, and various other public lands surrounding the tract (see 

Map 1.1). The air impact assessment used the EPA’s recommended guideline model, AERMOD, to 

analyze potential near-field impacts of mining operations on the tract on ambient levels of criteria 

pollutants near the Alton Coal Tract. In addition to the near-field analysis, potential impacts from mining 

operations on the tract on air quality related values (AQRV) at more distant, sensitive locations were 

analyzed. This far-field modeling analysis used the CALMET/CALPUFF modeling systems. 

1.1 Work Tasks 

The air resources analysis addressed the impacts to ambient air quality and AQRVs from (1) potential air 

emissions from coal mining on the tract; (2) potential air emissions from transporting mined coal from the 

mine site to the reasonably foreseeable loadout location (see Map 1.5); and (3) air emissions from other 

documented regional emission sources in the modeling domain (cumulative air resource impacts). Ambient 

air quality impacts were quantified and compared to applicable state and federal standards, and AQRV 

impacts (impacts on visibility [regional haze], acid deposition, and potential increases in acidification to acid 

sensitive lakes) were quantified and compared to applicable thresholds as defined in the Federal Land 

Managers’ (FLMs’) Air Quality Related Values Workgroup (FLAG), IWAQM guidance documents (FLAG 

2000; IWAQM 1998), and other state and federal agency guidance. Carbon dioxide emissions resulting from 

mining and transporting coal and from coal combustion were estimated and are included in the EIS 

greenhouse gas analysis. Impact assessment criteria are discussed further in Section 5.0. 
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The assessment of impacts included completion of the following tasks: 

 Generate emission inventories for mining operations on the tract and coal haul transportation 

operations on the reasonably foreseeable coal haul transportation route (see Section 2.0); 

 Compile a regional emission inventory including specified permitted sources, reasonably 

foreseeable development (RFD), and reasonably foreseeable future actions (RFFA) (see Section 

2.0); 

 Assess near-field ambient impacts from emissions resulting from mining operations on the tract 

and coal haul transportation operations on the reasonably foreseeable coal haul transportation 

route (see Sections 3.0 and 5.0); 

 Assess far-field ambient direct and cumulative impacts including pollutant concentration, 

visibility and acid deposition impacts at Class I areas and at selected Class II areas within the 

modeling domain (see Sections 4.0 and 5.0); 

 Estimate carbon dioxide emissions resulting from mining and transporting coal, and coal 

combustion.  
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2 EMISSION INVENTORY 

The project emission inventory considered emissions of oxides of nitrogen (NOx), sulfur dioxide (SO2), 

carbon monoxide (CO), particulate matter less a nominal 10 micrometers in aerodynamic diameter 

(PM10), particulate matter less a nominal 2.5 micrometers in aerodynamic diameter (PM2.5), volatile 

organic compounds (VOCs), hazardous air pollutants (HAPs) (i.e., acetaldehyde, acrolein, benzene, 

formaldehyde, toluene, and xylenes for generators), and carbon dioxide (CO2). Emission estimates were 

compiled for mining and related operations and for other existing and reasonably foreseeable future 

sources.  

Although it is recognized that secondarily formed PM2.5 and ozone emissions will be generated, only 

primary pollutant emissions were included as part of the emissions inventory. The NOx,, SOx, and VOC 

gases emitted have the potential to secondarily form PM2.5 particles. PM2.5 formation from these 

precursors is highly uncertain, and varies both regionally and seasonally due to atmospheric conditions. 

Typically, emission inventory calculations lead to higher values than those derived from receptor models, 

and there is no consensus on differences in PM2.5 emission estimates from re-entrained dust (FHA, 2010). 

Ozone formed secondarily from photochemical reactions occurs away from a source and is therefore, not 

regarded as a near field pollutant.     

The pollutants considered in the impacts analysis are discussed in Sections 3.0 and 4.0. Results of the 

mining emission inventory are included in Appendix B. 

2.1 Project Emissions 

Emissions from construction activities and coal production activities were considered as project 

emissions. Primary sources are related either to fuel use in internal combustion engines or to dust emitted 

into the air from various sources. Both of these sources are described in detail below. For coal production 

emissions the maximum development year was considered as representative of all years of mining. This 

approach results in a more conservative estimate of yearly emissions and a more conservative analysis. 

However, most years of mining would result in fewer emissions than the maximum development year. 

2.1.1 Construction Emissions 

The initial construction activities would include development of the access road, site preparation for the 

fixed facilities (e.g., crushers, conveyors, generators, office and maintenance buildings, etc.), 

development of the main haul road, delivery of materials and equipment to the mine, and other 

construction vehicle activity. Because detailed construction plans have not been developed, the 

construction emission inventory focused exclusively on particulate matter. The total suspended particulate 

(TSP) emission factor for heavy-construction operations from Section 13.2.3 of Compilation of Air 

Pollutant Emission Factors, Volume 1: Stationary Point and Areas Sources (AP-42) (EPA 2008) is E = 

1.2 tons/acre/month. Based on the emission factors for unpaved roads (AP-42, Section 13.2.2), the PM10 

emission factor is 30% of the TSP factor, and the PM2.5 emission factor is 10% of the PM10 factor. For the 

purpose of this inventory, it was assumed that 36 acres would be disturbed by construction activities. Six 

acres would be disturbed each month for six months. For a copy of AP-42 Sections 13.2.2, Unpaved 

Roads, and 13.2.3, see Appendix C. 
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2.1.2 Production Emissions 

Sources of pollutant emissions during coal production include particulate matter emissions and fuel-

combustion emissions. Both surface and underground mining were considered. For surface mining, both a 

200-foot and 300-foot overburden thickness was evaluated for Alternatives B and C. Emissions were 

calculated for 24 hours per day, 7 days per week, 52 weeks per year. The total number of operating days 

per year was assumed to be 365. 

Particulate matter emissions from surface mining (fugitive dust) can come from  

 topsoil loading, unloading, and hauling (two options: scrapers or front-end loader and trucks);  

 overburden blasting, overburden truck loading, unloading, and hauling;  

 coal loading, unloading, hauling, crushing, screening, conveying, and storage;  

 vehicle traffic on improved and unimproved gravel or dirt roads as well as paved roads;  

 wind erosion of disturbed areas; 

 train loading; 

 bulldozer and front-end loading activities; and 

 underground mining operations.  

Emissions were calculated for 200-foot and 300-foot overburden removal thickness for Alternatives B 

and C. Dust mitigation measures such as watering and chemical spraying were considered in the 

emissions inventory. The fugitive dust emission factors for particulate sources were taken from AP-42 

Sections 13.2.1 and 13.2.2 as well as Section 11.9 – Western Surface Coal Mining (see Appendix C) 

(EPA 2008). Use of these emission factors requires detailed specifications for production activities and 

equation variables. Because no detailed mine plan has been developed, a list of assumptions was 

established for the reasonable maximum year of mining activities. These assumptions are provided in 

tabular form in Appendix B along with the results of the emission inventory. On-road motor vehicle 

emissions for employee vehicles and haul trucks were calculated using Utah Department of 

Environmental Quality, Division of Air Quality (DAQ) mobile source emission factors.  

Particulate emissions from underground mining were estimated for additional coal handling, loading, and 

hauling. Because no detailed conceptual underground mining plan exists, it is assumed that the auger 

mining method would be used. The auger mining assumption is conservative. Other methods could be 

used, but auger mining would probably result in the most coal dust emissions. Coal haul trucks and coal 

loading for the underground operations were assumed to be the same as the surface mining operations. 

The train loading emission factor from AP-42 11.9-4 was used to estimate emissions from coal dumping 

from two highwall miners.  

Fuel-combustion emissions (NOx, SO2, CO, PM10, PM2.5, VOCs, HAPs, and CO2) can come from 

generators and vehicles. Generating capacity requirements for the surface mining operations were 

assumed to be 2,000 kW, and the underground mining operations were assumed to require an additional 

3,000 kW of power. New Source Performance Standards (NSPS) required by 40 CFR 60 Subpart IIII 

were applied to the generators; however, the regulation requires the use of Tier 4 emission standards 

developed by the Environmental Protection Agency (EPA 2004) for nonroad diesel engines. The Tier 4 

standards were used for the generators and the nonroad diesel engines. Use of ultra-low-sulfur diesel fuel 

for vehicles and generators was also considered in the inventory. Vehicle and generator emission factors 

were derived from the above referenced rules as well as manufacturer information for specific vehicles 

and equipment that match the assumptions in Appendix B. 
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From a modeling perspective and in line with the logistics of auger or highwall mining, the generators 

would be located outside the underground workings.  

On-road vehicles would include coal haul trucks (see Appendix B) and employee vehicles. The coal haul 

trucks would travel 110 miles each way. The average employee would travel 30 miles each way. On-road 

motor vehicle emissions were calculated using the Utah Division of Environmental Quality (UDEQ) 2005 

mobile source (Mobile 6) emission factors for Kane County. These data were the most recent available. 

The Mobile 6 sulfur dioxide emission factors were adjusted to account for a more restrictive gasoline 

sulfur standard than was assumed in the state’s analysis. The Mobile 6 data did not include emission 

factors for HAPs. 

2.2 Cumulative Emission Inventory 

The cumulative emission inventory is composed of 1) an inventory of the currently planned coal haul 

transportation route emissions; and 2) an inventory of proposed emission sources within a 300 × 300–km 

area (see Map 1.1). The cumulative inventory includes the identification/evaluation of permitted source 

changes (increases or decreases), RFFA, and RFD. A summary of the cumulative emission inventory is 

presented in Appendix D. 

2.2.1 Existing Source Modifications Inventory/Reasonably 
Foreseeable Future Actions Inventory 

It is assumed that all existing permitted emission sources are included in the background concentrations 

estimates presented in Table 3.1. There will be some reasonable emission variations over time for these 

sources. Unless information obtained from the state(s) shows that a source went through a permit 

modification, the emission changes are assumed to be part of expected variation and are not included in 

the inventory of changed or added sources. 

As such, the emission inventory was developed for Title V major modifications and new minor or major 

source permits that occurred after September 1, 2008. The data were obtained from the state air quality 

regulators (e.g., Utah, Nevada, and Arizona) within the emission inventory domain shown in Map 1.1.  

2.2.2 Reasonable Future Development Sources 

RFD sources are proposed sources and include new sources expected from BLM- and USFS-related 

activity such as oil and gas development and mining. Oil and gas commissions in the various states and 

other state agencies also provided information on planned new emission-producing sources. Due to the 

uncertainty in projected traffic increases on the existing road network, only project related transportation 

increases were considered. RFFA and RFD data sources are listed in Table 2.1. 
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Table 2.1. Sources of Information for Potential Reasonably Foreseeable Future Actions and Reasonably Foreseeable Development in the 
Modeling domain 

NEPA Documents, Land Use 

Plans, and Personnel 

Disposition Notes Reference 

Oil and Gas Leasing on Lands 
Administered by the Dixie National 
Forest DEIS 

Dixie and Fishlake NF oil field development are included 
as point sources in cumulative modeling. Tables in 
Appendix D (see Tables for Dixie Point Sources, Volume 
Sources, and Area Sources; Fishlake Point Sources, 
Volume Sources, and Area Sources). 

 USFS 2008.  

BLM Kanab Field Office RMP 90 new production wells over 20 years (4.5 wells per 
year); no production or drilling of coalbed methane wells; 
no oil wells. 

In addition to Oil and Gas, the following sources 
are included in the Kanab report: 

BLM 2006.  

BLM Kanab Field Office Mineral 
Potential Report 

  

  

  

  

Use highest projected pollutant emissions for oil and 

gas + area sources listed below; incorporate as an 

area source (2631 acres ~4 square miles=total area 

disturbed by new wildcat drilling, O and G 

development wells, and seismic data in KPA); Tables 

in Appendix D. 

Coal Mining: the projected mine is Alton BLM 2006.  

- Will include Lands and Realty, Livestock grazing, off-
hwy vehicles, resource roads, saleable minerals, 
vegetation 

Lands and Realty, Livestock Grazing: small area 
source, Off highway vehicles 

  

- Eliminated coal mining (projected mine is Alton) Resource Roads, Saleable Minerals, Vegetation    

- Eliminated prescribed burning because it is intermittent 
and regulated such that it occurs during favorable met 
conditions. 

Prescribed burns: 103,000 cumulative acres   

See Kanab Tables in Appendix D    
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Table 2.1. Sources of Information for Potential Reasonably Foreseeable Future Actions and Reasonably Foreseeable Development in the 
Modeling domain 

NEPA Documents, Land Use 

Plans, and Personnel 

Disposition Notes Reference 

BLM Richfield Field Office RMP 

  

  

  

  

Oil Well and non- oil well activities, Alt A and B have the 
same emissions; 30 wells per year; Disturbance area not 
available so ratioed from Kanab - 6X as big as Kanab.  

In addition to Oil and Gas, the following sources 
are included in the Richfield report: 

BLM 2008b. 

Use highest projected pollutant emissions for oil and 

gas + area sources listed below; incorporate as an 

area source (24 square miles); Tables in Appendix D. 

Coal: Appears these are the coal mines north of 
I70 that are not in our domain 

  

- Will include Lands and Realty, Livestock grazing, off-
hwy vehicles, resource roads, saleable minerals, 
vegetation 

Lands and Realty, Livestock Grazing: small area 
source, Off highway vehicles 

  

- Eliminated coal mining (outside domain) Resource Roads, Saleable Minerals, Vegetation   

See Richfield Tables in Appendix D    

BLM Cedar City Field Office 
Personnel 

No sources to add: Geothermal activity is not included for 
the following reasons: Emissions from geothermal are 
from short term drilling. Area has been developed for 
geothermal so activity is a continuation of an on-going 
development pattern, therefore should be considered part 
of baseline.  

Four new geothermal wells annually in Sulfurdale 
Area  

BLM 2009. 

BLM St. George Field Office 
Personnel 

No sources to add Kanab data and Utah DEQ (St George turbines) 
represent activity in this area. Lorraine Christian 
did not provide additional data. 

BLM 2009a. 

BLM Ely Field Office  No sources to add No contact; very edge of domain; narrow eastern 
part of Nevada; indications from other Nevada 
research indicate there is little if any activity in this 
area; therefore this was not pursued further. 

  

BLM Las Vegas Field Office No sources to add Lisa Christiansen did not provide additional data. BLM 2009a. 

BLM Arizona Strip Field Office No sources to add: EIS for the Arizona Strip did not 
consider Air Quality 

Lorraine Christian did not provide additional data. BLM 2007; 2009b. 

Utah DEQ: Permit Actions Two new gas turbines at St George City Power; Table 
attached (see Utah Tab) 

Stack height and diameter estimated; other stack 
parameters available 

UDAQ 2009. 
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Table 2.1. Sources of Information for Potential Reasonably Foreseeable Future Actions and Reasonably Foreseeable Development in the 
Modeling domain 

NEPA Documents, Land Use 

Plans, and Personnel 

Disposition Notes Reference 

Arizona DEQ: Permit Actions EPA PSD permit: Modification to Navajo Generating 
Station carbon monoxide increase 36,750 TPY, NOx 
decrease 22,386 TPY; Three emission units: each 775 
feet tall, 34.75 feet in diameter, 122 deg F, exhaust, 
2,130,000 ACFM, 106 ft/sec; Coordinates of the center 
stack are: UTM Zone 12, 465346 E, 4084322 N. 
no new Title V sources 

AZ DEQ did not provide additional data. EPA 2009; ADEQ 2009.  

Nevada DEQ: Permit Actions No sources to add Have list of Mesquite/Bunkerville sources; Clark 
City sources existed prior to cut-off date; no new 
sources in Lincoln City portion of domain; Toquop 
Energy Project is outside domain. 

CCN 2009; NDEP 2009. 

Utah DOT No Sources to add Studies are primarily for the northern corridors. 
Exceptions: St George Dixie Drive Interchange EA 
had a Finding of No Significant Impact 
(8/25/2009). The project is not expected to have 
air quality impacts.  
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3 CRITERIA POLLUTANT NEAR-FIELD MODELING 

Near-field analysis, as used here, means the airshed within a 50 × 50–km area with the Alton Coal Tract 

in the center. Near-field analysis was conducted to assess impacts to public health and welfare and to 

estimate potential impacts to lakes and viewsheds in nearby (near-field) national parks. 

To disclose the environmental consequences of the development of the Alton Coal Lease, a detailed 

analysis of the potential near-field impacts of the applicable pollutants was required. In particular, a near-

field ambient air quality impact assessment was performed to quantify maximum-modeled pollutant 

impacts near the tract. To demonstrate that air quality–related standards and parameters are protected 

requires the development of short-term (hourly and daily) and long-term emission rates of regulated 

pollutants, application of regulatory-approved models to quantify predicted concentrations, and a 

comparison of predicted impacts plus applicable background concentrations (RFD/RFFA sources) with 

applicable standards.  

The EPA’s guideline model, AERMOD (version 09292), was the refined air dispersion model used to 

assess these near-field impacts and to verify compliance with the applicable NAAQS in the ambient 

airshed that encloses the Alton Coal Lease Tract. As development of the lease spans a 19–23-year 

window with varying degrees of surface disturbance and associated air emissions, the modeling analysis 

focused on the reasonable maximum development year (therefore, the reasonable maximum emission 

year) for the mine. Using this anticipated maximum potential emission year, the AERMOD dispersion 

model was used to analyze potential near-field impacts from direct emissions of PM10, PM2.5, nitrogen 

dioxide (NO2), carbon monoxide, and sulfur dioxide. Regulatory changes to the NAAQS NO2 and SO2 

standards occurred during the project analysis. Due to the timing of these regulatory changes in relation to 

the project analysis, assessment of the new 1-hour NO2 and SO2 standards was not incorporated in the 

draft EIS. Photochemical conversion of NOx and VOCs to O3 and the secondary formation of PM2.5 

concentrations from NOx and SO2 emissions were not included in the analysis. These chemical reactions 

are not considered to be near-field impacts, and they cannot be simulated with the recommended near-

field model (AERMOD).   

For each modeled pollutant, a significant impact analysis was conducted to help assess the areal extent of 

the potential impact of emissions associated with the development of the Alton Coal Lease Tract. The 

AERMOD predicted concentrations were used to verify compliance/non-compliance with the applicable 

NAAQS, Class II PSD increments, and other standards deemed applicable such as visibility parameters 

defined by the FLAG. The analysis considered existing regional sources using background ambient 

pollutant concentrations and RFD sources. An inventory of representative background pollutant 

concentrations was compiled from the involved agencies (e.g., UDAQ and BLM) to represent cumulative 

near-field impacts from the existing regional sources surrounding the proposed tract (see Table 3.1). In 

addition, a proposed inventory of RFD sources was incorporated into the final cumulative dispersion 

modeling analysis. The following paragraphs outline our proposed approach in detail. 

3.1 Modeling Methodology 

The most recent version of the EPA-promulgated AERMOD dispersion model (version 09292) was used 

for this analysis. AERMOD was run in regulatory default mode and deposition was only considered for 

assessing the final PM10 modeled ambient air impacts. Deposition was not considered for any other 

pollutants, including PM2.5. The BEEST (Oris Solutions, version 9.82a) graphical modeling interface was 

used to set up the near-field modeling runs, including the source layout of the overburden removal areas, 
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coal pits, reclamation area, facilities area, and onsite road layouts. However, for the final cumulative near-

field model runs it was necessary to utilize the BEEST generated input files and run AERMOD on 

machines equipped with multi-core processors to complete all of the runs. The same source locations in 

the near-field analysis were incorporated into the far-field CALPUFF modeling. Base elevations for all 

sources associated with the Alton Coal Tract were determined using the AERMAP terrain processor. 

Thus, for consistency, the modeled receptor grid and modeled mine source elevations were determined 

using the same method by utilizing the seamless National Elevation Data (NED) terrain files downloaded 

from the USGS as derived from satellite data. 

Appropriate surface characteristics representative of the terrain surrounding the surface meteorological 

station, Cedar City, were provided by Mr. Dave Prey of UDAQ (UDAQ 2009) as part of the AERMOD-

ready dataset. No changes were made to any of the meteorological files provided by UDAQ. Given the 

expansive nature of the surface-mining operations that may occur on the Alton Coal Tract, building 

downwash was not a factor in determining reasonable maximum development year potential impacts at 

the lands necessary to conduct mining (LNCM) boundaries (for Maximum Development Year Layout see 

Map 1.6).  

3.1.1 Receptors 

As part of this near-field modeling analysis, a defined Cartesian receptor grid and reasonable estimate of 

the proposed facility boundary was established to ascertain the potential impacts in publicly accessible 

areas surrounding the Alton Coal Tract. Receptors were placed along the proposed LNCM boundary. 

Because the primary pollutants of concern are fugitive dust, including PM10 and PM2.5, maximum impacts 

from the proposed mining sources would be along or near the LNCM boundary. Nested receptor grids 

were used beyond the fence line, centered on the Alton Coal Tract LNCM. A fine grid using 100-m 

spacing was used out to 1 km from the LNCM boundary, and a coarse grid using 500-m spacing was 

employed from 1 km out to 10 km from the applicable LNCM. Finally, an outer grid with 1,000-m 

spacing from 10 km out to 25 km and 2,500-m spacing out to 50km was used. Individual discrete 

receptors were placed within each Class I area and selected Class II area. Specifically, receptors from the 

NPS website were used for modeling potential impacts at Class I areas. Furthermore, additional receptors 

with 500-m spacing were placed along the western boundary of the Bryce Canyon National Park, as this 

is the closest aspect to the Alton Coal Tract of all of the Class I areas of concern. 

Receptors were placed along the SR-136 road, which will have to be relocated during the lifetime of the 

mine and will still be open to public use. This road will run through the tract and will remain at least 100 

feet from the right-of-way (ROW). Modeled receptors were placed at 100-m intervals along the proposed 

relocated road in the tract and extend up to the intersection with Main Street in the Town of Alton. 

Potential receptors along the road were assumed to be a minimum of 25 m from the edge of the road.  

Receptor elevations were determined utilizing the seamless National Elevation Data (NED) terrain files 

downloaded from the USGS website. Terrain data were processed with the AERMAP terrain processor 

utilizing the NED files in GeoTIFF format as required in the most recent version of AERMAP. This 

processor assigns an actual satellite-derived elevation to each receptor.  

3.1.2 Meteorological Data 

Based on correspondence with Mr. David Prey of the UDAQ, the surface meteorological data most 

representative for this site are from Cedar City, Utah (UDAQ 2008). These surface data were processed 

with upper air data collected at Desert Rock, Nevada, which is the closest upper air station to Cedar City. 

For this near-field analysis, a four-year meteorological dataset (from 2005–2008) was utilized. These data 
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were processed by the air group at UDAQ and received via email in August of 2009 (UDAQ 2009). No 

additional processing had to be completed and the data were model-ready for use in AERMOD.  

The AERMET system uses both surface and upper air measurements to estimate profiles of wind, 

turbulence, and temperature in the planetary boundary layer. Minimum meteorological data requirements 

to run AERMET generally include horizontal wind speed, horizontal wind direction, ambient 

temperature, surface characteristics (albedo, Bowen ratio, and surface roughness), solar radiation and 

temperature change with height or cloud cover, and a morning upper air sounding. The surface 

characteristics determinations were made by UDAQ as part of their processing of the four-year 

meteorological dataset. These surface characteristics are representative of the area around Cedar City, the 

surface meteorological station. A representative windrose from Cedar City (Figure 3.1) indicates that 

prevailing winds are from the south-southwest. A distinct bimodal trend is not apparent at this location.  

 

 

Figure 3.1. Windrose generated from Cedar City meteorological data.  

3.1.3 Alton Coal Lease Emission Inventory 

The proposed emission inventory development for the reasonable maximum development year of mining 

operations on the Alton Coal Tract is provided in Chapter 2 and Appendix B. Based on proposed 

development projections, the model year chosen for the emission inventory is the reasonable maximum 
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development year of mine progression. It is anticipated that the maximum development year would occur 

near the end of overall mine development. However, the reasonable maximum development year of mine 

progression is intended to be representative of the potential emissions associated with any single year of 

mining. 

Because the exact location of fugitive dust and tailpipe emissions from project traffic and coal removal is 

impossible to pinpoint, a series of area or volume sources was used to estimate emissions from these 

sources. The total annual fugitive dust and tailpipe emissions were apportioned equally to be 

representative of area sources in the tract. Travel distances were based on the assumptions in the 

inventory development. For the purpose of modeling the coal loading and overburden removal activities 

areas, the open pit source option in AERMOD was utilized, given that both of these activities will occur 

well below grade in the main pit. 

It was anticipated that some blasting will occur as part of the overburden and coal removal process. These 

emissions represent short-term sources of nitrogen oxides and PM10 that were modeled as area sources in 

this near-field analysis. 

Electrical power generation for mining operations will be supplied through a combination of diesel 

generators as described in Section 2. The two generators were modeled as point sources at the anticipated 

location within the facilities area.  

Base elevations for all sources associated with the Alton Coal Tract were determined using the AERMAP 

terrain processor. Thus, the modeled receptor grid and modeled mine source elevations were determined 

using the same method and most recent NED data available from the USGS website for consistency. 

3.1.4 Cumulative Sources (RFD, RFFA, and existing source 
modifications) 

The cumulative impacts modeling analysis considered both the maximum development year from the 

proposed Alton tract development sources as well as an inventory of proposed emission sources. These 

sources were described in Section 2. For the purpose of this analysis, it is assumed that all existing 

permitted emission sources are included in the background concentration estimates presented in Table 

3.1.  

For the near-field analysis, emissions from hauling coal along the circuitous route from the town of Alton 

to the rail loadout facility near Cedar City were not explicitly modeled, given the vast number of 

additional volumes sources that needed to be added to the model. Any impacts from the offsite coal haul 

road are remote and will not impact the modeled concentrations around the proposed Alton mine. 

However, the potential impacts from coal hauling on this long road were assessed by modeling an 

individual segment of road as a means of verifying that the coal haul truck traffic would not pose any 

NAAQS issues (see Section 3.1.6). Refer to Section 4.0 for a discussion of the planned coal haul 

transportation route and how it was handled in the far-field modeling.  
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Table 3.1. Near-field Analysis Background Ambient Air Quality 
Concentrations (µg/m

3
) 

Pollutant Averaging Period Measured Background Concentration 

Carbon monoxide
1
 1-hour 1 ppm (1,150 µg/m

3
)  

8-hour 1 ppm (1,150 µg/m
3
)  

NO2
1
 Annual 17 µg/m

3 
 

PM10
2
 24-hour 72 μg/m

3
 

PM2.5
3
 24-hour 8.6 μg/m

3
 

Annual 3.6 μg/m
3
 

SO2
1
 3-hour 20 µg/m

3
 

24-hour 10 µg/m
3
 

Annual 5 µg/m
3
 

1
 UDAQ 2008. Data based on estimates from the UDAQ. 

2
 UDAQ 2010. PM10 data from UDAQ used for private Alton Mine. 

3
 Measured PM2.5 data obtained from NPS website for Bryce Canyon National Park.  

3.1.5 Criteria Pollutant NAAQS Analysis – AERMOD Results  

Background pollutant concentrations were used as an indicator of existing conditions in the region, and 

were assumed to include those from industrial emission sources in operation and from mobile, urban, 

biogenic, and other non-industrial emission sources. These background concentrations were added to 

modeled near-field mining–related impacts to calculate total ambient air quality impacts.  

The primary pollutants of concern for this analysis are PM10, PM2.5, carbon monoxide, nitrogen dioxide, 

and sulfur dioxide. Model-predicted concentrations resulting from emissions due to mining operations on 

the tract were added to the currently acceptable background levels, and the resulting cumulative 

concentrations were compared to the relevant NAAQS to determine potential health impacts at nearby 

receptors. For this air resources assessment, modeled concentrations are compared to the PSD increments. 

These comparisons are made for informational purposes only, and the analyses described herein are not 

intended to be, nor should be interpreted as a regulatory increment consumption analysis. Modeled 

concentrations using the indicated averaging periods were compared to the following applicable 

thresholds.  
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Table 3.2. Applicable Ambient Air Quality Criteria 

Pollutant Averaging Period NAAQS  

(µg/m
3
)
1
 

PSD Class II 

increment 

(µg/m
3
) 

2
 

NO2  
3
 Annual 100 25 

 PM10 24-hour (highest fifth high) 150 30 

 PM2.5 Annual 15 N/A 

24-hour (average of highest 1
st
 

high) 
35 N/A 

CO 8-hour (highest second high) 10,000 N/A 

1-hour (highest second high) 40,000 N/A 

SO2  
3
 Annual 80 20 

24-hour (highest second high) 365 91 

3-hour (highest second high) 1,300 512 

1 
National Ambient Air Quality Standards from 40 CFR Part 50  

2 
PSD increments from 40 CFR Part 51.166 

3
 The impacts assessment does not include the recently promulgated 1-hour NO2 and SO2 standards due 

to their promulgation dates. 

Compliance with the respective annual standards was based on the highest modeled value for each year of 

the four-year meteorological dataset. Demonstration of compliance with the short-term NAAQS (24-hour, 

8-hour, 3-hour, and 1-hour) for carbon monoxide, nitrogen dioxide, and sulfur dioxide was based on the 

highest second-high modeled concentration for each year of the four-year meteorological period, added to 

the respective background concentrations listed above. Per an EPA memo from March 23, 2010, 

Modeling Procedures for Demonstrating Compliance with PM2.5 NAAQS, compliance demonstrations 

with the 24-hour PM2.5 standard can use the average of the first highest 24-hour concentration in each 

year over the length of the meteorological data period. This approach is a conservative surrogate for 

comparison to the highest second-high modeled concentration for each modeled year. Finally, compliance 

with the 24-hour PM10 standard was verified against the highest fifth-high modeled concentration over the 

4-year period (as documented in EPA 40 CFR Part 51, Appendix W). Only four years of meteorological 

data were available for the modeling. Based on UDAQ recommendations, the highest fifth high 

concentration was used for the comparison to the NAAQS, rather than the highest sixth high associated 

with five years of meteorological data. All modeled concentrations were rounded to match the form of the 

appropriate NAAQS. A detailed description of the modeling results for each pollutant follows.  

3.1.5.1 PM10 AERMOD RESULTS 

The modeled PM10 concentrations associated with the maximum development year are summarized here. 

Both the 200-foot overburden and 300-foot overburden removal scenarios were modeled for compliance 

under each action alternative. Alternative B is based on the assumption that one primary pit would be 

used for the coal extraction, whereas Alternative C is based on the assumption that there would two pits 

used for the coal extraction. Results are presented in the tables below for the 24-hour highest fifth-high 

PM10 concentration over the four-year modeled dataset for both 200-foot and 300-foot scenarios. 
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Table 3.3. Highest Fifth-high PM10 Modeling Results 

200-foot Overburden Removal Scenario, Alternative B 

 Pollutant Modeled 

Years 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

PM10 2005-2008 368000 4142900 82.7 72 150 150 

200-foot Overburden Removal Scenario, Alternative C 

 Pollutant Modeled 

Years 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

PM10 2005-2008 368000 4142900 83.6 72 160 150 

 

Table 3.4. Highest Fifth-high PM10 Modeling Results 

300-foot Overburden Removal Scenario, Alternative B 

 Pollutant Modeled 

Years 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

PM10 2005-2008 368000 4142900 86.3 72 160 150 

300-foot Overburden Removal Scenario, Alternative C 

 Pollutant Modeled 

Years 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

PM10 2005-2008 368000 4142900 92.9 72 160 150 

The 200-foot overburden scenario under Alternative B complies with the NAAQS at all modeled 

receptors. However, under the dual pit Alternative C, there is a modeled exceedance off of the northwest 

side of the LNCM. Similarly, the 300-foot modeling results indicate modeled exceedances at a few 

receptors off of the northwest side of the LNCM. 

3.1.5.2 PM2.5 AERMOD RESULTS 

Modeled PM2.5 concentrations associated with the maximum development year are summarized here. 

Both the 200-foot overburden and 300-foot overburden removal scenarios were modeled for compliance 

under each action alternative. Alternative B is based on the assumption that one primary pit would be 

used for the coal extraction, whereas Alternative C is based on the assumption that there would be two 

pits used for the coal extraction. Model results in the tables below for the 24-hour averaging period 

indicate the highest first-high for each modeled year for both 200-foot and 300-foot scenarios. For 



Air Resources Impact Assessment Technical Report, Alton Coal LBA Draft EIS 16 
 

Marquez Environmental Services, Inc. 

comparison to the NAAQS, the average of the high first-high 24-hour values is compared to the standard 

of 35 µg/m3.  

Table 3.5. PM2.5 Modeling Results 

200-foot Overburden Removal Scenario, Alternative B 

  Model 

Year 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Backgroun

d (µg/m
3
) 

Total 

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

Pollutant UTME UTMN 

PM2.5 2005 24-hour 370466 4142644 17.2 8.6 26 35 

Annual 370466 4142644 4.2 3.6 8 15 

2006 24-hour 370466 4142644 21.0 8.6 30 35 

Annual 370466 4142644 4.4 3.6 8 15 

2007 24-hour 370466 4142644 17.3 8.6 26 35 

Annual 370466 4142644 4.7 3.6 8 15 

2008 24-hour 370466 4142644 21.8 8.6 30 35 

Annual 370466 4142644 4.2 3.6 8 15 

Average 24-hour      19.3 8.6 28 35 

200-foot Overburden Removal Scenario, Alternative C 

  Model 

Year 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Backgroun

d (µg/m
3
) 

Total 

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

Pollutant UTME UTMN 

PM2.5 2005 24-hour 370466 4142644 18.8 8.6 27 35 

Annual 370466 4142644 4.5 3.6 8 15 

2006 24-hour 370466 4142644 22.9 8.6 32 35 

Annual 370466 4142644 4.8 3.6 8 15 

2007 24-hour 370466 4142644 18.9 8.6 28 35 

Annual 370466 4142644 5.1 3.6 9 15 

2008 24-hour 370466 4142644 23.7 8.6 32 35 

Annual 370466 4142644 4.6 3.6 8 15 

Average 24-hour      21.1 8.6 30 35 
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Table 3.6. PM2.5 Modeling Results 

300-foot Overburden Removal Scenario, Alternative B 

 Pollutant Model Year Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Backgroun

d (µg/m
3
) 

Total 

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

UTME UTMN 

PM2.5 2005 24-hour 370494 4143467 21.5 8.6 30 35 

Annual 370478 4142741 5.0 3.6 9 15 

2006 24-hour 370465 4142595 23.8 8.6 32 35 

Annual 370470 4142741 5.5 3.6 9 15 

2007 24-hour 370470 4142741 20.4 8.6 29 35 

Annual 370470 4142741 6.0 3.6 10 15 

2008 24-hour 370600 4143660 25.1 8.6 34 35 

Annual 370470 4142741 5.8 3.6 9 15 

Average 24-hour      22.7 8.6 31 35 

300-foot Overburden Removal Scenario, Alternative C 

 Pollutant Model Year Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Backgroun

d (µg/m
3
) 

Total 

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

UTME UTMN 

PM2.5 2005 24-hour 370494 4143467 23.3 8.6 32 35 

Annual 370478 4142741 5.4 3.6 9 15 

2006 24-hour 370465 4142595 25.7 8.6 34 35 

Annual 370470 4142741 6.0 3.6 10 15 

2007 24-hour 370470 4142741 22.1 8.6 31 35 

Annual 370470 4142741 6.5 3.6 10 15 

2008 24-hour 370600 4143660 27.0 8.6 36 35 

Annual 370470 4142741 6.2 3.6 10 15 

Average 24-hour      24.5 8.6 33 35 

Both the 200-foot and 300-foot modeled concentrations comply with the NAAQS at all modeled 

receptors and for both action alternatives. 

3.1.5.3 NITROGEN DIOXIDE AERMOD RESULTS 

The modeled nitrogen dioxide concentrations associated with the maximum development year are 

summarized below in Table 3.7 and 3.8. Both the 200-foot overburden and 300-foot overburden removal 

scenarios were modeled for compliance. Because the estimated nitrogen oxide emissions for Alternative B 

and C are the same, separate model runs were not necessary within each of the overburden scenarios. A 

75% ozone correction was applied to all annual nitrogen oxide modeling results in accordance with 

EPA’s Ambient Ratio Method as a way to estimate ambient annual nitrogen dioxide concentrations from 
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modeled nitrogen oxides emission rates. For comparison to the annual NAAQS, the highest annual 

concentration from each modeled year was compared to the standard of 100 µg/m3. 

Table 3.7. Annual Maximum Nitrogen Dioxide Modeling Results 

200-foot Overburden Removal Scenario 

  

Pollutant Model Year 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

NO2 

2005 370466 4142644 27.8 17 45 

100 
2006 370466 4142644 29.6 17 47 

2007 370466 4142644 31.6 17 49 

2008 371610 4140400 30.2 17 47 

 

Table 3.8. Annual Maximum Nitrogen Dioxide Modeling Results 

300-foot Overburden Removal Scenario 

  

Pollutant Model Year 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

NO2 

2005 370473 4142837 83.9 17 101 

100 
2006 370471 4142789 92.7 17 110 

2007 370471 4142789 99.9 17 117 

2008 370471 4142789 97.4 17 114 

The 200-foot modeled concentrations indicate compliance with the annual NAAQS at all modeled 

receptors. However, under the 300-foot overburden removal scenario, there are a few exceedances of the 

annual NAAQS along the northwest side of the LNCM just west of the primary pit activity area. 
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3.1.5.4 CARBON MONOXIDE AERMOD RESULTS 

The modeled carbon monoxide concentrations associated with the maximum development year are 

summarized below. Both the 200-foot overburden and 300-foot overburden removal scenarios were 

modeled for compliance. Because the estimated carbon monoxide emissions for Alternative B and C are 

the same, separate model runs were not necessary within each of the overburden scenarios. The applicable 

averaging periods for comparison to the carbon monoxide NAAQS include the 1-hour and 8-hour 

averaging periods. 

Table 3.9. Carbon Monoxide Modeling Results 

200-foot Overburden Removal Scenario 

  

Pollutant 

Model 

Year 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

CO 

2005 1-hour 370487 4143273 2,283 1,150 3,433 40,000 

  8-hour 370471 4142789 582 1,150 1,732 10,000 

2006 1-hour 370484 4143176 2,567 1,150 3,717 40,000 

  8-hour 370466 4142644 485 1,150 1,635 10,000 

2007 1-hour 370481 4143079 2,639 1,150 3,789 40,000 

  8-hour 371610 4140400 519 1,150 1,669 10,000 

2008 1-hour 370479 4143031 2,416 1,150 3,566 40,000 

  8-hour 370466 4142644 486 1,150 1,636 10,000 

 

Table 3.10. Carbon Monoxide Modeling Results 

300-foot Overburden Removal Scenario 

  

Pollutant 

Model 

Year 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

UTME UTMN 

CO 

2005 1-hour 370700 4143660 5,358 1,150 6,508 40,000 

  8-hour 370474 4142789 1,383 1,150 2,533 10,000 

2006 1-hour 370700 4143660 5,643 1,150 6,793 40,000 

  8-hour 370700 4143660 1,060 1,150 2,210 10,000 

2007 1-hour 370650 4143660 4,980 1,150 6,130 40,000 

  8-hour 370473 4142837 1,047 1,150 2,197 10,000 

2008 1-hour 370650 4143660 5,249 1,150 6,399 40,000 

  8-hour 370700 4143660 939 1,150 2,089 10,000 
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Both 200-foot and 300-foot modeled concentrations indicate compliance with the 1-hour and 8-hour 

NAAQS at all modeled receptors. 

3.1.5.5 SULFUR DIOXIDE AERMOD RESULTS 

The modeled sulfur dioxide concentrations associated with the maximum development year are 

summarized below. The potential sulfur dioxide emissions associated with the mining activities are 

nominal but modeling was still completed. Both the 200-foot overburden and 300-foot overburden 

removal scenarios were modeled for compliance. Because the estimated sulfur dioxide emissions for 

Alternative B and C are the same, separate model runs were not necessary within each of the overburden 

scenarios. The applicable averaging periods for comparison to the sulfur dioxide NAAQS include the 3-

hour, 24-hour, and annual averaging periods. 

Table 3.11. Sulfur Dioxide Modeling Results 

200-foot Overburden Removal Scenario 

 Pollutant Model 

Year 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total 

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

UTME UTMN 

SO2 2005 3-hour 370479 4143031 1.49 20 21 1,300 

  24-hour 370466 4142644 0.41 10 10 365 

  Annual 370466 4142644 0.09 5 5 80 

2006 3-hour 370484 4143176 1.51 20 22 1,300 

  24-hour 370466 4142644 0.41 10 10 365 

  Annual 370466 4142644 0.09 5 5 80 

2007 3-hour 370481 4143079 1.64 20 22 1,300 

  24-hour 370466 4142644 0.41 10 10 365 

  Annual 370466 4142644 0.10 5 5 80 

2008 3-hour 370478 4142983 1.47 20 21 1,300 

  24-hour 370468 4142692 0.47 10 10 365 

  Annual 371610 4140400 0.09 5 5 80 

 

Table 3.12. Sulfur Dioxide Modeling Results 

300-foot Overburden Removal Scenario 

 Pollutant Model 

Year 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total 

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

UTME UTMN 

SO2 2005 3-hour 370700 4143660 1.71 20 22 1,300 

  24-hour 370473 4142837 0.45 10 10 365 

  Annual 370471 4142789 0.11 5 5 80 

2006 3-hour 370700 4143660 1.90 20 22 1,300 
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Table 3.12. Sulfur Dioxide Modeling Results 

300-foot Overburden Removal Scenario 

 Pollutant Model 

Year 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total 

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

UTME UTMN 

  24-hour 370471 4142789 0.47 10 10 365 

  Annual 370471 4142789 0.13 5 5 80 

2007 3-hour 370600 4143660 1.84 20 22 1,300 

  24-hour 370650 4143660 0.47 10 10 365 

  Annual 370471 4142789 0.14 5 5 80 

2008 3-hour 370700 4143700 1.76 20 22 1,300 

  24-hour 370494 4143467 0.46 10 10 365 

  Annual 370471 4142789 0.13 5 5 80 

Both 200-foot and 300-foot modeled concentrations indicate compliance with the respective 3-hour, 24-

hour and annual NAAQS at all modeled receptors. 

3.1.6 Assessing Coal Haul Road Impacts 

The haul roads within the mine and the access road were included in the mine modeling. Due to model 

limitations, the entire long haul road could not be incorporated into the model. Impacts associated with 

the circuitous, offsite coal haul road were assessed using two methods. First, the long haul road was 

incorporated in the near-field modeling by attaching 39 volume sources depicting a segment of the long 

haul road starting from the intersection of the access road and long haul road. This segment of the long 

haul road extended into the less densely spaced receptors and was included to assure that impacts from 

the long haul road were incorporated at the high receptor locations during the maximum emissions year.   

In addition, to assess potential impacts from this paved coal haul road in areas well removed from the 

proposed mining activity area, another method was used to determining maximum potential impacts at 

receptors along the road.  In particular, a 1 km segment of theoretical road, using emissions determined in 

the inventory, was modeled using receptors spaced at 25-m intervals out to 250 m from the edge of the 

road. It was assumed that the closest potential receptor to the paved roadway used for coal transport 

would not be any closer than 25 m from the edge of the road to account for roadway easements. Also, a 

few different source-receptor elevation couplings were used to verify that the impacts from the coal truck 

traffic would not pose any violations of the applicable NAAQS. Per the AERMOD users manual guidance 

(EPA 2004b), in the case of long and narrow volume sources such as a haul road, the spacing between 

individual volume sources should not be greater than twice the width of the volume source. Given the 

modeled haul road width of up to 30 m, the 1 km segment of road was broken up into 50-m segments, for 

a total of 20 volume sources. The total emissions for the length of the road were then apportioned 

accordingly down to 1 km segments and then down to 50-m segments. The 1 km road segment was 

modeled at the same elevation as the receptors, 25 m above and below the receptors, and both 50 m above 

and below the receptors. Given the relatively hilly nature of the haul road route close to Alton, an 

assumed hill height of 300 m was used as input to AERMOD, which requires this parameter. In addition, 

both a north-south and east-west road orientations were modeled to verify that any juxtaposition of the 

road and receptors would be captured.  
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The modeled PM10, PM2.5, nitrogen dioxide and carbon monoxide impacts associated with the coal haul 

road truck traffic do not contribute to offsite NAAQS compliance concerns. The apportioned modeled 

emission rates from each 50 m spaced volume source along the 1 km road are the same for all coal 

removal scenarios and are as follows:  

 0.00914 g/s PM10 

 0.000365 g/s PM2.5 

 0.001449 g/s nitrogen dioxide 

 0.001582 g/s carbon monoxide 

The highest modeled concentrations occurred when the source-receptor elevations were set to the same 

elevation, assumed flat terrain. In addition, of the two modeled orientations of the road (north-south and 

east-west), the maximum impacts were associated with the theoretically placed north-south oriented road, 

which was expected based on the Cedar City windrose. The maximum modeled concentrations always 

occurred at a the closest row of receptors located 25 m from the edge of the haul road and when the 

source-receptor pairings were all at the same elevation. Table 3.13 lists the maximum modeled 

concentrations for each pollutant and applicable averaging period, all of which comply with the NAAQS. 

Table 3.13. Haul Road Only (representative segment) Maximum Modeling Results 

 Pollutant Modeled 

Years 

Averaging 

Period 

Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total (µg/m
3
) NAAQS 

(µg/m
3
) 

PM10 2005-2008 24-hour 55.1 72 127 150 

PM2.5 2005-2008 24-hour 1.8 8.6 10 35 

Annual 0.7 3.6 4 15 

NO2 2005-2008 Annual 3.2 17 20 100 

CO 2005-2008 1-hour 53 1,150 1,181 40,000 

8-hour 17 1,150 1,166 10,000 

* All max modeled values occur when source-receptors are at same elevation 

sulfur dioxide emissions from the additional coal truck traffic on the paved haul road were not modeled as 

they were deemed insignificant. This analysis verifies that there should be no NAAQS concerns 

associated with the long, paved haul road and it also alleviates the issue of having to model a 100-mile 

long volume source, which severely impacts the AERMOD model iteration time by orders of magnitude. 

3.1.7 HAP Impact Assessment 

Hazardous air pollutants can cause various adverse health effects. They are not part of the NAAQS, but 

high levels at the property boundary could indicate the need for further analysis and/or mitigation 

strategies. Therefore, HAPs have been included in the emission inventory and were modeled in the 

AERMOD near-field analysis. The modeled concentrations have been compared with known health 

exposure levels as a means of assessing potential impacts. The Reference Exposure Levels (RELs) are for 

assessing acute inhalation exposures (i.e. one-hour average) and represent the concentration at or below 

which no adverse health effects are expected. The Reference Concentrations (RfC) represent an estimate 

of the chronic inhalation exposure (i.e. annual average) rate to humans, including sensitive subgroups 

(children and elderly), without an appreciable risk of harmful effects. Both the RfC and REL guideline 

values listed below are for non-cancer effects. 
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Table 3.14. Acute RELs 

 HAP  Averaging 

Period 

REL (µg/m
3
) 

 Benzene 1-hour 1,300
 1
 

 Toluene 1-hour 37,000
 1
 

 Xylene 1-hour 22,000
 1
 

 n-Hexane 1-hour 390,000 
2
 

 Formaldehyde 1-hour 94 1 

1
 EPA Air Toxics Database, Table 2 (EPA 2007).  

2
 No REL available for these HAPs. Values shown are from Immediately Dangerous 

to Life or Health (IDLH/10), EPA Air Toxics Database, Table 2 (EPA 2007). 

 

Table 3.15. Non-carcinogenic HAP RfCs 

HAP Averaging Period 
Non-carcinogenic RfC 1 

(µg/m
3
) 

Benzene Annual 30 

Toluene Annual 5,000 

Xylenes Annual 100 

n-Hexane Annual 700 

Formaldehyde Annual 9.8 

EPA Air Toxics Database, Table 1 (EPA 2007).  

In addition to the RfC and REL, the State of Utah has adopted Toxic Screening Levels (TSLs), which are 

applied during the air permitting process to assist in the evaluation of potential HAP emissions. The TSLs 

are derived from Threshold Limit Values (TLVs) published in the American Conference of Government 

Industrial Hygienists (ACGIH) – ―Threshold Limit Values for Chemical Substances and Physical 

Agents.‖ These TLVs are based on exposure limits to a healthy adult in the work place. The TSLs 

adopted by UDAQ are more stringent and represent screening levels that, if exceeded, would suggest that 

additional information is needed to substantiate that the model-predicted concentrations would not expose 

sensitive individuals to potential health risks. Thus, the TSLs in Table 3.16 were compared against 

modeled concentrations for each HAP in the emissions inventory. 

Table 3.16. Utah Toxic Screening Levels (TSLs) 

HAP Averaging Period Toxic Screening Levels 
1
 

(µg/m
3
) 

Benzene 24-hour 53 

Toluene 24-hour 2,512 

Xylene 24-hour 14,473 

n-Hexane 24-hour 5,875 

Formaldehyde 1-hour 37 

1
 Utah Department of Environmental Quality (2007).  
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To assess long-term exposure from carcinogenic HAP emissions, traditional risk assessment methods 

were used and the risk for the maximally exposed individual (MEI) and most likely exposure (MLE) were 

compared to the significance criterion of one additional cancer per one million exposed persons (1x10-6). 

For the MEI risk, it is assumed that a person is exposed continuously for the life of the mine, assumed to 

be up to 23 years in this case. For the MLE risk, an exposure adjustment is made to assess the amount of 

time that a family stays away from the home (64% of the day) and how long a family lives at a given 

residence (nine years) (EPA 2007). Exposure adjustment factors of 0.33 for the MEI (23/70) and 0.095 

for the MLE [(9/70)*((0.64*1)+(0.36*0.25))] were applied to the estimated cancer risk to account for the 

actual time that an individual could be exposed during a 70-year lifetime. Table 3.17 lists the applicable 

chronic inhalation cancer risk factors for benzene and formaldehyde. 

Table 3.17. Carcinogenic HAP RfCs and Exposure Adjustment Factors 

Analysis
1
 HAP Constituent 

Carcinogenic Annual RfC (Risk 

Factor) 
2
 1/( µg/m

3
) 

Exposure Adjustment Factor 

MLE Benzene 7.8 × 10-6 0.0949 

MLE Formaldehyde 1.3 × 10-5 0.0949 

MEI Benzene  7.8 × 10-6 0.33 

MEI Formaldehyde 1.3 × 10-5 0.33 

1 
MLE = most likely exposure; MEI = maximally exposed individual. 

2
 EPA Air Toxics Database, Table 1 (EPA 2007).  

 

3.1.8 HAP AERMOD Results 

The potential emissions of HAPs associated with this project are relatively insignificant. The only 

quantifiable source of HAPs from the Alton Coal lease in the emissions inventory is the proposed 

generators. The potential HAP emissions are the same for the 200-foot and 300-foot overburden 

scenarios, as well as the Alternative B and C pit layouts. As such, only one model iteration was completed 

for each HAP to estimate potential impacts in the immediate vicinity of the mine. No additional 

background sources were modeled given the localized nature of the mine impacts. As seen in Tables 

3.18a and 3.18b, no adverse impacts associated specifically with the Alton sources are anticipated. 
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Table 3.18a. HAPs AERMOD Modeling Results 

 Pollutant Model 

Years 

Average 

Period 

Receptor Location Modeled 

(µg/m
3)

 

Threshold  

(μg/m
3
) 

UTME UTMN 

Benzene 2005-2008 1-hour 371800 4140300 0.440 1,300 (REL) 

24-hour 368400 4142500 0.046 53 (TSL) 

Annual 370060 4140000 0.003 30 (RfC) 

Toluene 2005-2008 1-hour 371800 4140300 0.160 37,000 (REL) 

24-hour 368400 4142500 0.017 2,512 (TSL) 

Annual 370060 4140000 0.001 5,000 (RfC) 

Xylenes 2005-2008 1-hour 371800 4140300 0.110 22,000 (REL) 

24-hour 368400 4142500 0.011 14,473 (TSL) 

Annual 370060 4140000 0.001 100 (RfC) 

Formaldehyde 2005-2008 1-hour 371800 4140300 0.045 37 (TSL) 

Annual 370060 4140000 0.0003 9.8 (RfC) 

 

Table 3.18b. HAPs Risk Analysis 

Analysis
1
 HAP 

Constituent 

Carcinogenic 

Annual RfC 

(Risk Factor)
 2
 

1/(µg/m
3
) 

Exposure 

Adjustment 

Factor 

Modeled 

(µg/m
3
) 

Calculated 

Risk 

Significance 

Criterion 

MLE Benzene 7.80E-06 0.0949 0.003 2.2E-09 1.00E-06 

MLE Formaldehyde 5.50E-09 0.0949 0.0003 1.6E-13 1.00E-06 

MEI Benzene  7.80E-06 0.33 0.003 7.7E-09 1.00E-06 

MEI Formaldehyde 5.50E-09 0.33 0.0003 5.4E-13 1.00E-06 

1
 MLE = most likely exposure; MEI = maximally exposed individual. 

2
 EPA Air Toxics Database, Table 1 (EPA 2007).  

 

3.2 Near-field VISCREEN Analysis 

The VISCREEN model was designed to determine whether a plume from a facility may be visible from a 

given vantage point. The primary variables that affect whether a plume is visible or not at a given location 

include the quantity of emissions, type of emissions, relative location of the emission source and the 

observer, and the background visibility range. Typically, VISCREEN is used for analyzing plume impacts 

from point sources. However, it can also be applied to virtual point sources, such as mining operations. 

Specifically, VISCREEN was used to assess potential visibility impacts within the near-field modeling 

grid at Bryce Canyon National Park. The closest distance to Bryce Canyon National Park is 

approximately 18 km east-northeast of the proposed Alton mine. Two levels of VISCREEN were used for 
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this analysis of the of the visibility impacts from the proposed mining of the Alton Coal Tract. The 

primary pollutants of concern that impact visibility in the near-field are particulate matter and nitrogen 

oxide. 

3.2.1 Level-1 Analysis 

The Level-1 screening used the maximum hourly emission rates of PM10 and nitrogen oxide as 

determined in the emission inventory section, a default particle size and density, and conservative 

meteorological conditions to assess potential plume impacts on visibility in Bryce Canyon National Park. 

The most conservative meteorological conditions are assumed to be category F stability and a wind speed 

of 1.0 m/s. The default thresholds used to determine if Level-1 screening results are favorable, include the 

following:  

 A Delta E value of <= 2, and 

 A green contrast value of <= absolute value of 0.05. 

The Delta E value is the color difference parameter and was developed to specify the perceived 

magnitude of color and brightness changes. The Delta E value is used as the basis for determining the 

perceptibility of plume visual impacts. The green contrast value is the contrast at a given wavelength of 

two colored objects such as plume/sky or plume/terrain. If all Delta E and green contrast values are below 

the respective thresholds within the Bryce Canyon National Park Class I area, then the visibility impacts 

are not expected to be significant. 

The PM10 and nitrogen oxide emission rates used for this analysis are 152 tpy and 209 tpy, respectively, 

which correspond to the emissions under the 200-foot overburden scenario under Alternative B.  A second 

screening was performed for the 300-foot overburden scenario under Alternative B, which utilized PM10 and 

nitrogen oxide emission rates used of 200 tpy and 550 tpy, respectively. The default Level-1 screening 

criteria were used. In addition, a background visibility range of 200 km was used for the VISCREEN 

analysis based on typical annual background visibility at Bryce Canyon per FLAG guidance.  The default 

background ozone concentration of 40 ppb was utilized. The results of the Level-1 analysis indicate 

potential visibility impacts above the significance thresholds within the Bryce Canyon National Park 

Class I area. As a result, a Level-2 analysis was conducted as described below for both the 200-foot 

overburden removal and the 300-foot overburden removal Alternative B scenarios.  

3.2.2 Level-2 Analysis 

The Bryce Canyon National Park is located approximately 18 km northeast of the proposed Alton mine 

and also several hundred meters higher than the mine location. Because the Level-1 analysis indicates 

potential visibility impacts inside of Bryce Canyon National Park, an additional Level-2 screening is 

warranted. The Level-2 screening allows the use of user-specified particle size, density, and the most 

conservative meteorological conditions specific to the proposed Alton Coal tract development area. 

Specifically for Level-2 screening, the VISCREEN model is used to find the maximum wind speed during 

the daytime (D stability) where delta-E and contrast in the park could potentially be exceeded. 

Meteorological data for the Level-2 screening were based on the four years of hourly surface data from 

the Cedar City, Utah airport for the 2005-2008 met dataset used in the near-field modeling. The hourly 

data were extracted and summarized for each of the sixteen wind directions and a joint frequency and 

cumulative frequency developed to summarize the most conservative meteorological combinations of 

stability, wind direction and wind speed. These calculations were performed using the CEMP website that 

allows the user to query data and obtain frequency distributions. The worst-case 1-percentile meteorology 

(occurs on approximately 4 days a year) is assumed to be indicative of worst-day plume visual impacts. In 
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accordance with EPA guidance, dispersion conditions with transport times of more than 12 hours to reach 

the Class I areas of concern were not considered in the cumulative frequency. In this case, given the short 

distance to Bryce Canyon National Park, all wind speeds of 1 mph or greater are capable of transporting 

plume impacts to the park. Also, the meteorological wind direction that could potentially transport the 

plume to the park ranges from approximately 210 degrees to approximately 260 degrees. For the Level-2 

analysis, only daylight hours from 6am to 6pm are considered as potential periods when plume visual 

impacts could occur within the Class I area. It should be noted that the most stable daytime stability class 

is considered to be slightly stable, or category D. 

Using this screening, the 1-percentile atmospheric stability and wind speed are determined to be Stability 

D with wind speed of 2 m/sec. However, because Bryce Canyon National Park has an elevation more than 

500 m above the Alton Coal Tract, when determining most conservative dispersion characteristics, the 

most conservative stability class should be shifted one class less stable (VISCREEN Users Manual, EPA 

1992). This shift is applicable when considering an observer located on terrain at least 500 m above the 

emission source under stable conditions. This adjustment is made to account for the existence of complex 

terrain and try to simulate conditions that could facilitate transport of a relatively stable plume to a 

sensitive area (e.g., Bryce Canyon National Park), which must be lifted over or around elevated terrain. 

Thus, for the Level-2 most conservative meteorology a stability class of C with wind speed of 2 m/second 

was utilized. The Level-2 VISCREEN visual impacts using this most conservative dispersion category 

inside of Bryce Canyon National Park are summarized below: 

Table 3.19a. Visual Impacts inside of Bryce Canyon National Park, 200-foot Overburden Results 

Background Theta Azimuth Distance 

from 

Alton 

(km) 

Alpha Delta E Contrast 

Criteria Plume Criteria Plume 

SKY 10 157 35 11 6.21 0.267 0.13 0.005 

SKY 140 157 35 11 3.41 0.074 0.13 -0.002 

TERRAIN 10 84 18 84 6.8 0.691 0.28 0.003 

TERRAIN 140 84 18 84 4.05 0.029 0.28 0.00 

These results demonstrate that the maximum impacts inside of Bryce Canyon National Park from a 

potential Alton mine plume under the 200-foot overburden removal scenario will be less than the 

VISCREEN acceptance criteria for both color change (Delta E) and contrast.  

A similar Level-2 screening analysis was performed for the 300-foot overburden removal scenario under 

Alternative B.  Emissions are substantially higher under this scenario with potential PM10 and nitrogen 

oxide emission rates of 200 tpy and 550 tpy, respectively.  Again, a stability class of C and wind speed of 

2 m/s was utilized as representative of the most conservative meteorology, as described above. The Level-

2 VISCREEN visual impacts inside of Bryce Canyon National Park are summarized below. 
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Table 3.19b. Visual Impacts inside of Bryce Canyon National Park, 300-foot Overburden Results 

Background Theta Azimuth Distance 

from 

Alton 

(km) 

Alpha Delta E Contrast 

Criteria Plume Criteria Plume 

SKY 10 157 35 11 6.21 0.372 0.13 0.006 

SKY 140 157 35 11 3.41 0.149 0.13 -0.003 

TERRAIN 10 84 18 84 6.8 0.904 0.28 0.004 

TERRAIN 140 84 18 84 4.05 0.041 0.28 0.000 

These results demonstrate that the maximum impacts inside of Bryce Canyon National Park from a 

potential Alton mine plume under the 300-foot overburden removal scenario will be less than the 

VISCREEN acceptance criteria for both color change (Delta E) and contrast. 

3.3 Near-field Class I and Class II Area Impacts 

AERMOD was also used to model impacts at the Class I and sensitive Class II areas within the 50 km 

near-field domain. Bryce Canyon National Park is a Class I area approximately 18 km to the northeast of 

the Alton Tract, whereas Grand Staircase-Escalante National Monument is a sensitive Class II area that 

lies farther to the east. The following tables (3.20 and 3.21) summarize the Alton source only impacts 

under the 200-foot overburden scenario for both action alternatives. None of the increment levels are 

exceeded. 

Table 3.20. Alton Tract Near-Field Class I and Class II Impacts, 200-foot Overburden, 
Alternative B 

High First-Highs 

Pollutant  Averaging 

Period 

Bryce Canyon National Park   

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.017 0.01 0.00   

24-hour 0.27 0.368 0.34 0.41   

SO2  

  

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.00 0.00 0.00 0.00   

3-hour 0.01 0.02 0.01 0.03   

NOx Annual 0.02 0.01 0.01 0.01   

PM2.5 

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.06 0.08 0.07 0.09   

CO 

  

8-hour 2.9 3.9 4.1 4.6   

1-hour 18 27 25 31   
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Table 3.20. Alton Tract Near-Field Class I and Class II Impacts, 200-foot Overburden, 
Alternative B 

Class I Increment, High First (Annual), Second-Highs 

 Pollutant  Averaging 

Period 

Bryce Canyon National Park  Class I 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.02 0.01 0.01 4 N 

24-hour 0.15 0.18 0.21 0.23 8 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 2 N 

24-hour 0.00 0.00 0.00 0.00 5 N 

3-hour 0.00 0.01 0.01 0.01 25 N 

NOx Annual 0.03 0.01 0.01 0.01 2.5 N 

PM2.5 

  

Annual 0.00 0.00 0.00 0.00 NA NA 

24-hour 0.03 0.04 0.04 0.05 NA NA 

CO 

  

8-hour 1.3 1.5 1.8 2.7 NA NA 

1-hour 7.7 12 14 16 NA NA 

Class II Increment, High First (Annual), Second-Highs  

 Pollutant  Averaging 

Period 

Grand Staircase-Escalante NM  Class II 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.22 0.26 0.23 0.31 17 N 

24-hour 1.70 2.14 1.99 2.02 30 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 20 N 

24-hour 0.02 0.02 0.02 0.02 91 N 

3-hour 0.10 0.12 0.09 0.12 512 N 

NOx Annual 0.55 0.65 0.53 0.71 25 N 

PM2.5 

  

Annual 0.06 0.07 0.06 0.07 NA NA 

24-hour 0.58 0.84 0.61 0.67 NA NA 

CO 

  

8-hour 28 27 25 33 NA N 

1-hour 169 207 160 226 NA N 
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Table 3.21. Alton Tract Near-Field Class I and Class II Impacts, 200-foot Overburden, 
Alternative C 

 High First-Highs 

Pollutant Averaging 

Period 

Bryce Canyon National Park   

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.01 0.01 0.01   

24-hour 0.29 0.39 0.37 0.45   

SO2  

  

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.00 0.00 0.00 0.00   

3-hour 0.00 0.02 0.01 0.02   

NOx Annual 0.02 0.03 0.01 0.01   

PM2.5 

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.06 0.08 0.08 0.10   

CO 

  

8-hour 2.9 3.9 4.1 4.6   

1-hour 18 27 25 31   

Class I Increment, High First (Annual), Second-Highs    

 Pollutant  Averaging 

Period 

Bryce Canyon National Park  Class I 

Increment 

Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.01 0.01 0.01 4 N 

24-hour 0.16 0.20 0.23 0.21 8 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 2 N 

24-hour 0.00 0.00 0.00 0.00 5 N 

3-hour 0.00 0.01 0.01 0.01 25 N 

NOx Annual 0.02 0.01 0.03 0.01 2.5 N 

PM2.5 

  

Annual 0.00 0.00 0.00 0.00 NA NA 

24-hour 0.03 0.04 0.05 0.05 NA NA 

CO 

  

8-hour 1.3 1.5 1.8 2.7 NA NA 

1-hour 7.7 12 14 16 NA NA 
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Table 3.21. Alton Tract Near-Field Class I and Class II Impacts, 200-foot Overburden, 
Alternative C 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels) 

 Pollutant Averaging 

Period 

Grand Staircase-Escalante NM  Class II 

Increment 

Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.24 0.28 0.25 0.33 17 N 

24-hour 1.87 2.34 2.17 2.23 30 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 20 N 

24-hour 0.02 0.02 0.02 0.02 91 N 

3-hour 0.10 0.12 0.09 0.12 512 N 

NOx Annual 0.55 0.65 0.53 0.71 25 N 

PM2.5 

  

Annual 0.07 0.08 0.07 0.10 NA NA 

24-hour 0.84 1.15 0.89 0.94 NA NA 

CO 

  

8-hour 28 27 25 33 NA N 

1-hour 169 207 160 226 NA N 

The following tables (3.22 and 3.23) summarize the Alton source only impacts under the 300-foot 

overburden scenario for both action alternatives.  None of the increment levels are exceeded. 

Table 3.22. Alton Tract Near-Field Class I and Class II Impacts, 300-foot Overburden, 
Alternative B 

High First-Highs   

 Pollutant  Averaging 

Period 

Bryce Canyon National Park   

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.01 0.01 0.01   

24-hour 0.39 0.51 0.49 0.59   

SO2  

  

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.00 0.00 0.00 0.00   

3-hour 0.01 0.02 0.02 0.02   

NOx Annual 0.04 0.03 0.03 0.04   

PM2.5 

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.08 0.10 0.10 0.12   

CO 8-hour 5.9 7.8 8.8 9.6   

  1-hour 36 55 53 67   
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Table 3.22. Alton Tract Near-Field Class I and Class II Impacts, 300-foot Overburden, 
Alternative B 

Class I Increment, High First (Annual), Second-Highs    

 Pollutant  Averaging 

Period 

Bryce Canyon National Park  Class I 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.01 0.01 0.010 4 N 

24-hour 0.21 0.274 0.29 0.347 8 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.000 2 N 

24-hour 0.00 0.00 0.00 0.002 5 N 

3-hour 0.01 0.01 0.01 0.010 25 N 

NOx Annual 0.04 0.03 0.03 0.035 2.5 N 

PM2.5 

  

Annual 0.00 0.00 0.00 0.002 NA NA 

24-hour 0.04 0.05 0.06 0.066 NA NA 

CO 8-hour 2.7 3.7 3.4 5.3 NA NA 

  1-hour 16 26 27 32 NA NA 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significant levels) 

 Pollutant  Averaging 

Period 

Grand Staircase-Escalante NM  Class II 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.29 0.33 0.29 0.39 17 N 

24-hour 2.43 2.90 2.88 2.81 30 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 20 N 

24-hour 0.02 0.02 0.02 0.02 91 N 

3-hour 0.12 0.13 0.11 0.15 512 N 

NOx Annual 1.36 1.57 1.26 1.73 25 N 

PM2.5 

  

Annual 0.07 0.08 0.07 0.09 NA NA 

24-hour 0.79 1.07 0.83 0.87 NA NA 

CO 

  

8-hour 65 57 51 67 NA N 

1-hour 387 441 361 497 NA N 
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Table 3.23. Alton Tract Near-Field Class I and Class II Impacts, 300-foot Overburden, 
Alternative C 

Class I  High First-Highs   

 Pollutant  Averaging 

Period 

Bryce Canyon National Park   

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.01 0.01 0.01   

24-hour 0.41 0.54 0.52 0.62   

SO2  

  

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.00 0.00 0.00 0.00   

3-hour 0.01 0.02 0.02 0.02   

NOx Annual 0.04 0.03 0.03 0.04   

PM2.5 

  

Annual 0.00 0.00 0.00 0.00   

24-hour 0.08 0.11 0.11 0.13   

CO 

  

8-hour 5.9 7.8 8.8 9.61   

1-hour 36 55 53 67   

Class I Increment, High First (Annual), Second-Highs    

 Pollutant  Averaging 

Period 

Bryce Canyon National Park  Class I 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.01 0.00 0.01 4 N 

24-hour 0.22 0.29 0.31 0.36 8 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 2 N 

24-hour 0.00 0.00 0.00 0.00 5 N 

3-hour 0.01 0.01 0.01 0.01 25 N 

NOx Annual 0.04 0.03 0.03 0.04 2.5 N 

PM2.5  

  

Annual 0.00 0.00 0.00 0.00 NA NA 

24-hour 0.04 0.06 0.06 0.07 NA NA 

CO 

  

8-hour 2.8 3.7 3.5 5.3 NA NA 

1-hour 16 26 27 32 NA NA 
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Table 3.23. Alton Tract Near-Field Class I and Class II Impacts, 300-foot Overburden, 
Alternative C 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels) 

 Pollutant  Averaging 

Period 

Grand Staircase-Escalante NM  Class II 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.31 0.35 0.31 0.42 17 N 

24-hour 2.60 3.11 3.11 3.05 30 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 20 N 

24-hour 0.02 0.02 0.02 0.02 91 N 

3-hour 0.12 0.13 0.11 0.15 512 N 

NOx Annual 1.36 1.57 1.26 1.73 25 N 

PM2.5 

  

Annual 0.07 0.08 0.07 0.10 NA NA 

24-hour 0.84 1.15 0.89 0.94 NA NA 

CO 

  

8-hour 65 57 51 67 NA N 

1-hour 387 441 361 497 NA N 

The cumulative near-field runs including the Alton sources and all regional background sources (Kanab, 

Richfield, Fishlake, Dixie, Navajo Generating Station, and St. George) indicate that all of the Class I and 

Class II increments are not exceeded. See Table 3.24 below.
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Table 3.24. Alton Tract Cumulative Near-Field Class I and Class II Impacts, 300-foot Overburden, Alternative C 

Class I Increment, High First (Annual), Second-Highs 

 Pollutant  Averaging 

Period 

Bryce Canyon National Park  Maximum 

Regional Impact 

(μg/m
3
)* 

 Maximum Total 

(μg/m
3
) 

 Class I 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.01 0.01 0.01 0.01 0.00 0.01 4 N 

24-hour 0.22 0.29 0.31 0.37 0.05 0.42 8 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 0.00 0.01 2 N 

24-hour 0.00 0.00 0.00 0.00 0.01 0.01 5 N 

3-hour 0.01 0.01 0.01 0.01 0.05 0.06 25 N 

NOx Annual 0.04 0.03 0.03 0.04 0.00 0.04 2.5 N 

PM2.5 

  

Annual 0.00 0.00 0.00 0.00 0.00 0.00 NA NA 

24-hour 0.04 0.06 0.06 0.07 0.02 0.09 NA NA 

CO 

  

8-hour 3.0 3.7 3.5 6.0 25 31 NA NA 

1-hour 19 26 27 48 43 91 NA NA 
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Table 3.24. Alton Tract Cumulative Near-Field Class I and Class II Impacts, 300-foot Overburden, Alternative C 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels)   

 Pollutant   

Averaging 

Period 

Grand Staircase-Escalante NM  Maximum 

Regional Impact 

(μg/m
3
) 

 Maximum Total 

(μg/m
3
) 

 Class II 

Increment 

 Exceed 

Increment? 

2005 

(μg/m
3
) 

2006 

(μg/m
3
) 

2007 

(μg/m
3
) 

2008 

(μg/m
3
) 

PM10 

  

Annual 0.31 0.36 0.31 0.42 0.00 0.42 17 N 

24-hour 2.61 3.11 3.11 3.05 0.05 3.16 30 N 

SO2  

  

  

Annual 0.00 0.00 0.00 0.00 0.00 0.00 20 N 

24-hour 0.02 0.02 0.02 0.02 0.01 0.03 91 N 

3-hour 0.12 0.13 0.11 0.15 0.05 0.20 512 N 

NOx Annual 1.37 1.58 1.26 1.73 0.00 1.73 25 N 

PM2.5 

  

Annual 0.08 0.09 0.07 0.10 0.00 0.10 NA NA 

24-hour 0.84 1.15 0.89 0.94 0.02 1.17 NA NA 

CO 

  

8-hour 65 57 51 67 25 92 NA N 

1-hour 387 441 367 497 44 541 NA N 

* - The maximum regional impact is the highest 1st-high from the 3 CALPUFF model years, 2001-2003  
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4 FAR-FIELD ANALYSIS 

The purpose of the far-field analysis is to quantify potential air quality impacts to both ambient air 

concentrations and AQRVs from air pollutant emissions of nitrogen oxide, carbon monoxide, sulfur 

dioxide, PM10, and PM2.5 that are expected to result from mining operations on the tract. Ambient air 

quality impacts beyond the tract and throughout the modeling domain were analyzed, as were AQRVs at 

Class I areas and selected Class II areas. Cumulative impacts also were quantified by including in the 

analyses other documented sources of air pollutant emissions within the modeling domain (identified in 

Map 1.1). The analyses were performed using the EPA-recommended CALMET/CALPUFF/ CALPOST 

modeling system (V5.8 Level 070623) to predict air quality direct and cumulative impacts at far-field 

PSD Class I areas and selected Class II areas. Except where explicit reference to pre- and post-processors 

is necessary for clarity, in this Technical Report the term ―CALPUFF‖ is generally used to represent the 

entire modeling system, including the pre- and post-processors. The PSD Class I areas and Class II areas 

of special interest to be analyzed are shown on Map 1.1 and include the following: 

 Bryce Canyon National Park (Class I) –(See Section 4.2.3)  

 Zion National Park (Class I) 

 Capitol Reef National Park (Class I) 

 Grand Canyon National Park (Class I) 

 Grand Staircase-Escalante National Monument (Class II) 

 Navajo Lake (Acid deposition on a sensitive lake) 

 A 4 km spaced grid of receptors located over the near-field modeling domain (Class II) to include 

potential far-field impacts in the near-field cumulative results (i.e., evaluate source impacts from 

sources greater than 50 km from the Alton mine) 

In addition, analyses were performed for one lake (Navajo Lake in Dixie National Forest, Utah) to allow 

for the assessment of potential lake acidification from atmospheric deposition impacts. Sulfur and 

nitrogen deposition on the lake surface was calculated using CALPUFF. However, there are currently no 

data on acid neutralizing capacity (ANC) for Navajo Lake. To assess potential lake acidification it would 

be necessary to gather ANC data for the lake. 

CALPUFF was used to model dispersion of nitrogen oxide, carbon monoxide, sulfur dioxide, PM10 and 

PM2.5 from mining operations on the Alton Coal Tract, associated activities such as coal haulage, and 

regional emissions as described in Section 2.0. Photochemical conversion of NOx and VOCs to O3 and the 

secondary formation of PM2.5 concentrations from NOx and SO2 emissions were not included in the 

Protocol.  These chemical reactions cannot be simulated with the recommended far-field model 

(CALPUFF). A description of the emission inventory procedures is included in Section 2.0 of this 

Technical Report. CALPUFF results were post-processed with CALPOST to derive 

 air concentrations for comparison to ambient air standards, significance thresholds, and Class I 

and II increments;  

 AQRV impacts due to deposition rates for comparison to sulfur (S) and nitrogen (N) deposition 

thresholds1; and  

                                                 
1 For Navajo Lake, deposition rates for S and N will be calculated. However, ANC calculations will not be 

performed until there are sufficient data for the lake. 
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 AQRV impacts due to light extinction change for comparison to visibility impact thresholds in 

Class I and other sensitive areas.  

A discussion of the post-processing methodology used is provided in Section 4.3. 

4.1 Modeling Methodology 

The far-field analysis used the CALPUFF modeling system, which incorporates a non-steady-state puff-

model approach for simulating the dispersion of pollutants to assess potential air quality impacts. The 

model is best applied when assessing complex flow situations, far-field impacts, and situations where 

winds are calm. CALPUFF is also appropriate for estimating AQRV impacts such as degradation of 

visibility and deposition of inorganic compounds resulting from fuel combustion (e.g., nitrates formed 

from nitrogen oxide). The CALPUFF modeling system has three main components: CALMET (a 

diagnostic 3D meteorological model); CALPUFF (the transport and dispersion model); and CALPOST (a 

post-processing package). CALMET is a meteorological model that includes a diagnostic wind field 

generator containing objective analysis and parameterized treatments of slope flows, kinematic terrain 

effects, terrain blocking effects, a divergence minimization procedure, and a micrometeorological model 

for overland and overwater. CALPUFF is a non-steady-state Lagrangian Gaussian puff model containing 

modules for complex terrain effects, overwater transport, coastal interaction effects, building downwash 

effects, and wet and dry removal. CALPOST is a post-processing program with options for the 

computation of time-averaged concentrations and deposition fluxes predicted by the CALPUFF model. 

CALPOST computes visibility impacts in accordance with IWAQM and FLAG recommendations. 

As mentioned, three consecutive years (2001–2003) of MM5 model meteorological data were used as input 

to the CALMET model simulations. CALPUFF then used the meteorological fields generated by CALMET 

to assess the far-field impacts of the pollutants of concern on the Class I areas and selected Class II areas. 

CALPOST was used to process the hourly concentration or deposition output files generated by CALPUFF 

to present the data in the desired averaging period for each pertinent pollutant or AQRV. The modeling 

domain is shown in Map 1.1. 

The CALMET and CALPUFF models were used in this analysis following the methods described herein 

as well as the following guidance sources: 

 Guideline on Air Quality Models, 40 Code of Federal Regulations (CFR), Part 51, 

Appendix W, November 9, 2005; 

 Interagency Work Group on Air Quality Modeling Phase 2 Summary Report and 

Recommendations for Modeling Long Range Transport Impacts, EPA-454/R-98-019, Office of 

Air Quality Planning and Standards, December 1998 (IWAQM 1998); and 

 FLAG, Phase I Report, December 2000 (FLAG 2000).  

4.2 Model Inputs 

Model inputs consisted of meteorological data and terrain data (see Section 4.2.1), estimated emissions 

from mining operations on the tract (see Section 4.2.2.1), cumulative emissions (see Section 4.2.2.2), 

receptors (see Section 4.2.3), and background data (see Section 4.2.4). Each of these is discussed below.  
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4.2.1 Meteorological Data Selection and Settings 

The Arizona-New Mexico CALMET dataset developed by the Western Regional Air Partnership 

(WRAP) was used to produce three years of CALMET wind fields. Supplementing the WRAP data are 7 

upper air stations that were used in the Navajo Generating Station (NGS) BART modeling. The original 

WRAP modeling did not include upper air stations, and the availability of upper air data for the Arizona-

New Mexico domain was one of the primary factors for its selection. 

The EPA approved version of CALMET (5.8 – Level 070623) was used to generate the meteorological 

data fields. The CALMET fields were reproduced exactly as they were in the NGS modeling – with 

identical MM5, surface, upper air, precipitation and geophysical data. 

As an ―initial guess‖ field, three years of MM5 data (2001–2003) were used. CALMET uses the MM5 

(36-km resolution) data as an ―initial guess‖ field for the fine grid (4 km) wind field simulations using a 

diagnostic wind field module. The CALMET methodology accounts for local terrain effects on the wind 

field (e.g., CALMET includes the local up- and down-valley diurnal flow that is missed by most 

meteorological observations and coarse grid simulations). The meteorological grid size is 288 x 225 cells 

(using 4-km spacing). The computational grid is a subset of the meteorological grid, due to the large areal 

extent of the domain and the extremely long run times that would have resulted had the entire domain 

been included. The computational grid begins at cell 93,126 and extends to 197,225. The computational 

grid extents are sufficient to cover all areas of interest, plus an additional 50 km buffer on all sides. The 

cell face heights (in meters) were set to 0, 20, 100, 200, 350, 500, 750, 1000, 2000, 3000, 4000, and 5000. 

The meteorological domain is illustrated in Map 1.7.  

4.2.2 Emissions 

Estimated emissions based on the emission inventory described in Section 2.0 were used per FLAG 

guidance and standard CALPUFF procedure. The sections below describe the consideration of mining-

related and cumulative emissions in the modeling.  

4.2.2.1 MINING-RELATED EMISSIONS 

Pollutant emission rates estimated as described in Section 2.0 were input to CALPUFF to predict air 

quality impacts (concentrations of pollutants) from mining and related activities. Mining operations were 

modeled as a combination of point, area and volume sources within the tract.  

Alton generators were modeled as point sources, and roads as volume sources. All other emissions 

associated with the mine were modeled as area sources. One slight difference from the near-field 

modeling is that the near-field modeling included the use of "AREAPOLY" sources - irregular shaped 

area sources with multiple vertices. CALPUFF has no areapoly type of input. So, in some cases several 

area sources were necessary to cover the same area one near-field areapoly source covered. 

Coal haulage–related emissions were modeled as volume sources along the reasonably foreseeable coal 

haul transportation route. Volume spacing along this route was varied, with a 2 km spacing the usual, but 

a decreased spacing of 500 m near and between several developed areas: Panguitch, Paragonah, Parowan, 

Enoch and Cedar City. The increased density of receptors near these towns allowed for a more detailed 

appraisal of potential impacts on certain sensitive entities, such as schools and hospitals.  

Several small sources located offsite from the Alton facilities were included in the far-field modeling that 

were not included in the near-field modeling. These include coal dumping at the loadout, coal storage at 
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the loadout, and train loading. These emissions were combined into a single area source and located near 

the end of the long haul road near Cedar City. 

4.2.2.2 CUMULATIVE SOURCE EMISSIONS 

Regional sources not included in the background concentrations—including new minor sources, major 

modifications to Title V permitted sources, RFD, and RFFA—inventoried according to the methodology 

described in Section 2.0, were input to the CALPUFF model as point area or volume sources, as 

appropriate. As part of the emission inventory, source location and stack exit parameter data were 

obtained. 

Pollutant emissions from stacks were generally modeled as point sources in the CALPUFF model. 

Multiple stacks within single facilities were modeled individually with the stack parameters identified in 

the emission inventory compilation process. The Fishlake and Dixie oil field developments stacks were 

modeled differently. Because there were quite a number of stacks present at each, emissions were 

combined into a single, conservative stack. This approach allowed CALPUFF to treat the emissions as 

stack emissions, while at the same time reducing model run time issues. 

Fugitive emissions (e.g., well heaters, other surface mines, gravel pits, etc.) were modeled as area sources, 

with emissions aggregated into single area sources. The area source locations were either source location-

specific or regional, depending on the nature of the fugitive emission sources. For example, the BLM Kanab 

Field Office and the BLM Richfield Field Office RMPs were each modeled as single, large regional area 

sources. Multiple disturbed areas at the Fishlake and Dixie oil field developments (both the volume and area 

sources compiled in the emission inventories) were modeled as aggregate area sources situated at the 

development locations. The choice to model in aggregate instead of individually once again improved run 

time performance, and will not significantly impact concentration calculations, because the transport 

distances are large. The locations of area sources input to the model can be found in Appendix D. 

Regional paved and unpaved roadway travel, urban, biogenic, and other non-industrial sources are 

considered to be included in the ambient air background concentrations described in this Technical 

Report. Therefore, those fugitive sources were not modeled. 

4.2.3 Receptors 

Model receptors were input to CALPUFF where concentration, deposition, and other impacts were 

calculated. At the selected PSD Class I, and other sensitive Class II areas, ambient air and AQRV impacts 

were determined. The Class I and Class II areas of special interest within the modeling domain that were 

modeled include: 

 Bryce Canyon National Park (Class I) 

 Zion National Park (Class I) 

 Capitol Reef National Park (Class I) 

 Grand Canyon National Park (Class I) 

 Grand Staircase-Escalante National Monument (Class II) 

 Navajo Lake (Acid deposition on a sensitive lake) 

 A 4 km spaced grid of receptors located over the near-field modeling domain (Class II) 
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CALPUFF modeling used receptors provided by the National Park Service for each of the areas above, 

except for Navajo Lake, where a single receptor was located at its location, and the gridded receptors. In 

addition, the Grand Staircase-Escalante receptors included in the far-field analysis were only those ones 

that are greater than 50 km from the Alton project. Bryce Canyon receptors were included in the 

CALPUFF receptor list, but no post-processing was performed because the entire area is well within 50 

km. Zion National Park has a portion of its area within 50 km, and a portion outside 50 km. For the post-

processing the entire park was considered, regardless of whether the particular receptor was plus or minus 

50 km. This approach was used for the simplicity of dealing with all receptors in one pass, and also 

because it produces conservative results. 

Because there are a number of regional sources that are farther than 50 km from the Alton facility, and 

AERMOD is not approved for use beyond 50 km, CALPUFF was used to generate a 4 km-spaced receptor 

grid over the near-field modeling domain to include potential far-field impacts in the near-field cumulative 

results. This grid was used to calculate total cumulative impacts from all sources. The near-field cumulative 

modeling included only the Kanab Field Office RMP as it was the only regional source within 50 km. 

4.2.4 Background Data 

4.2.4.1 CRITERIA POLLUTANTS 

Background values for criteria pollutants were used as described in Table 4.1 below. 

4.2.4.2 CHEMICAL SPECIES 

The CALPUFF chemistry algorithms require hourly estimates of background ozone concentrations for the 

conversion of sulfur dioxide and nitrogen oxide to sulfates and nitrates, respectively. An extensive hourly 

ozone database was developed for use in the WRAP modeling, and that data were used for model years 

2001-2003.  

A background ammonia concentration of 1.0 ppb, as suggested in IWAQM for ―arid lands,‖ was used. 

Table 4.1. Far-field Analysis Background Ambient Air Quality 
Concentrations (µg/m

3
) 

Pollutant Averaging Period Measured Background Concentration 

CO
1
 1-hour 1 ppm (1,150 µg/m

3
)  

8-hour 1 ppm (1,150 µg/m
3
)  

NO2
1
 Annual 17 µg/m

3
  

PM10
3
 24-hour 72 μg/m

3
 

Annual 36 μg/m
3
 

PM2.5
2
 24-hour 8.6 μg/m

3
 

Annual 3.6 μg/m
3
 

SO2
1
 3-hour 20 µg/m

3
 

24-hour 10 µg/m
3
 

Annual 5 µg/m
3
 

1
 UDAQ 2008. Data based on estimates from the UDAQ. 

2
 Measured PM2.5 data obtained from NPS website for Bryce Canyon National Park. 

3
 UDAQ 2010. PM10 data based on monitoring at St. George, Utah and used for private Alton 

Mine. 
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4.2.4.3 VISIBILITY 

CALPOST was used to estimate change in light extinction from CALPUFF model concentration results. 

FLAG background visibility data were used for this analysis. The visibility calculation method used 

CALPOST visibility method 6 (MVISBK=6, i.e., method 6) for computing light extinction change in 

combination with FLAG background data. Method 6 uses monthly averaged humidity factors, and is not 

sensitive to synoptic weather events that lead to high extinction events and subsequent explanation as to 

why certain events should be discounted. A second visibility calculation used the FLAG background data 

in combination with hourly relative humidity data from the CALMET windfields (MVISBK=2; i.e., 

method 2). 

The FLAG method 6 uses seasonal natural background visibility conditions and relative humidity factors 

at Class I areas. FLAG method 2 uses the seasonal natural background visibility conditions and hourly 

relative humidity data from surface observations in the CALMET wind field data. For the FLAG methods 

utilized in this analysis, estimated natural background visibility values provided in Appendix 2.B of 

FLAG (2000) were used. For FLAG method 6, monthly relative humidity factors provided in the 

Guidance for Estimating Natural Visibility Conditions under the Regional Haze Rule (EPA 2003b) were 

used. Because natural background data are provided for Federal Class I areas only, data from the nearest 

Federal Class I area were used for the sensitive Class II areas. In this case, the Grand Staircase-Escalante 

Class II receptors used Capitol Reef National Park background data. The natural background visibility 

data, in units of inverse megameters (Mm-1), were used with the FLAG visibility analysis for each area 

analyzed are shown in Table 4.2  

Table 4.2. FLAG Report Background Extinction Values
1
 

Site Season Hygroscopic  

(Mm-1) 

Non-hygroscopic 

 (Mm-1) 

Bryce Canyon National Park 

 

Winter 0.6 4.5 

Spring 0.6 4.5 

Summer 0.6 4.5 

Fall 0.6 4.5 

Zion National Park 

 

Winter 0.6 4.5 

Spring 0.6 4.5 

Summer 0.6 4.5 

Fall 0.6 4.5 

Capitol Reef National Park 

 

Winter 0.6 4.5 

Spring 0.6 4.5 

Summer 0.6 4.5 

Fall 0.6 4.5 

Grand Canyon National Park 

 

Winter 0.6 4.5 

Spring 0.6 4.5 

Summer 0.6 4.5 

Fall 0.6 4.5 

1
 FLAG (2000). 
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4.2.4.4 DEPOSITION 

No background data were used in determining deposition impacts at either the Class I/Class II areas or at 

Navajo Lake. Total sulfur (S) and nitrogen (N) impacts were quantified for the tract proper and 

cumulative source scenarios, and compared to the minimum green line values outlined in A Screening 

Procedure to Evaluate Air Pollution Effects on Class I Wilderness Areas (Fox et al, 1989).  

4.2.4.5 LAKE CHEMISTRY 

Navajo Lake is the only known lake to be potentially impacted by acid deposition. This site was identified 

as a sensitive receptor, and acid deposition rates on the lake were calculated. There are no data on lake 

chemistry at Navajo Lake to assess potential impacts related to ANC.  

4.3 Post-processing 

For each far-field sensitive area, CALPUFF-modeled concentration impacts were post-processed with 

CALPOST and POSTUTIL, as necessary, to derive (1) concentrations for comparison to ambient air 

quality standards, and PSD Class I and II Increments; (2) deposition rates for comparison to sulfur and 

nitrogen deposition levels of concern; and (3) light extinction changes for comparison to visibility impact 

thresholds. 

4.3.1 Concentration 

CALPOST was used to process the CALPUFF concentration output files to compute appropriate 

concentration values for sulfur dioxide (3-hour, 24-hour, and annual average), PM2.5 (24-hour and annual 

average), nitrogen dioxide (annual average), PM10 (24-hour and annual average) and carbon monoxide (1-

hour and 8-hour averages). 

The NAAQS and ambient standards adopted by state regulatory agencies set absolute upper limits for 

specific air pollutant concentrations (expressed in g/m3) at all locations with public access. Modeled 

concentrations occurring from construction, mining operations, and cumulative sources were added to the 

existing ambient air quality background concentrations shown in Table 3.1 and Table 4.2, and the total 

concentrations are compared to the corresponding NAAQS shown in Table 4.3. Ambient air quality 

standards, significance levels, and PSD Class II Increments are shown in Table 4.3. 

Table 4.3. Ambient Standards, Class II PSD Increments Comparison to Near-
field Analysis Results (µg/m

3
)
1
 

Pollutant/Averaging Time National Ambient Air 

Quality Standards 

PSD Class II 

Increments 

 

CO 

1-hour
1
 40,000 --  

8-hour
1
 10,000 --  

NO2 

Annual
2
 100 25  
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Table 4.3. Ambient Standards, Class II PSD Increments Comparison to Near-
field Analysis Results (µg/m

3
)
1
 

Pollutant/Averaging Time National Ambient Air 

Quality Standards 

PSD Class II 

Increments 

 

Ozone (O3) 

1-hour  235 --  

8-hour
3
 157 --  

PM10 

24-hour
1
 150 30  

Annual
4
 50 17  

PM2.5 

24-hour 35 NA  

Annual 15 NA  

SO2 

3-hour
1
 1,300 512  

24-hour
1
 365 91  

Annual
2
 80 20  

1
 No more than one exceedance per year. 

2 
Annual arithmetic mean. 

3
 Average of annual fourth-highest daily maximum 8-hour average. 

4 
Standard revoked. 

Under federal and state PSD regulations, increases in ambient air concentrations in Class I areas are 

limited by PSD Class I Increments. Specifically, emissions associated with a particular development may 

increase ambient concentrations above baseline levels only within those specific increments developed for 

sulfur dioxide, PM10, and nitrogen dioxide. PSD Class I Increments are set forth in federal and state PSD 

regulations, and are shown in Table 4.5. PSD Class II Increments are applicable in Class II areas and are 

shown in Table 4.3.  
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Table 4.4. PSD Class I Increments (µg/m
3
) 

Pollutant Averaging Period Class I Increment  

SO2 Annual 
24-hour 
3-hour 

2 
5 

25 

 

PM10 Annual 
24-hour 

4 
8 

 

NO2 Annual 2.5  

Modeled concentrations predicted in Federal PSD Class I areas from mining operations on the tract 

proper were compared to Class I Increments, and cumulative modeling results predicted within Federal 

PSD Class I areas were compared to Class I Increments. Project and cumulative impacts predicted at 

sensitive areas designated as PSD Class II areas were compared to Class II Increments. 

Tables 4.5-4.8 summarize the Alton tract impact in the Class I areas and at Grand Staircase-Escalante 

NM. There is one table for each of the operational scenarios, i.e., 200-foot overburden removal, 

Alternative B; 200-foot overburden removal, Alternative C; 300-foot overburden removal, Alternative B; 

and 300-foot overburden removal, Alternative C. Impacts were significantly less than the Class I 

increments in all cases. Impacts at Grand Staircase-Escalante were far below the Class II increments.
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Table 4.5a. Alton Tract Far-field Class I and Class II Impacts, 200-foot Overburden, Alternative B 

 Pollutant  Averaging Period Bryce 

Canyon 

NP 

Zion NP Grand Canyon NP Capitol Reef NP 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 

  

Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 

24-hour * 1.01 1.17 0.95 0.25 0.15 0.19 0.13 0.17 0.12 

SO2  

  

  

Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NOx Annual * 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

PM2.5 

  

Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.04 0.05 0.04 0.02 0.01 0.02 0.01 0.01 0.01 

CO 

  

8-hour * 1.63 1.40 1.46 0.39 0.33 0.36 0.26 0.23 0.27 

1-hour * 4.91 5.90 5.12 2.37 1.03 1.48 0.54 0.42 0.50 
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Table 4.5b. Alton Tract Far-field Class I and Class II Impacts, 200-foot Overburden, Alternative B  

Class I Increment, High First (Annual), Second-Highs 

 Pollutant  Averaging 

Period 

Bryce 

Canyon 

NP 

Zion NP Grand Canyon NP Capitol Reef NP Class I 

Increment 

 Exceed 

Increment? 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 

  

Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 4 N 

24-hour * 0.85 1.06 0.82 0.11 0.11 0.14 0.12 0.12 0.09 8 N 

SO2  

  

  

Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 N 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5 N 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.0 N 

NOx Annual * 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 2.5 N 

PM2.5 

  

Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA NA 

24-hour * 0.03 0.04 0.03 0.01 0.01 0.01 0.01 0.01 0.01 NA NA 

CO 

  

8-hour * 1.12 0.86 1.21 0.28 0.25 0.25 0.16 0.18 0.20 NA NA 

1-hour * 3.68 2.35 2.51 1.59 0.79 1.36 0.45 0.41 0.41 NA NA 
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Table 4.5c. Alton Tract Far-field Class I and Class II Impacts, 200-foot Overburden, Alternative B  

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels) 

Pollutant Averaging 

Period 

Grand Staircase-Escalante NM Class II 

Increment 

Exceed 

Increment? 

2001 (ug/m
3
) 2002 (ug/m

3
) 2003 (ug/m

3
) 

PM10 Annual 0.026 0.031 0.029 17 N 

24-hour 0.149 0.238 0.226 30 N 

SO2  Annual 0.000 0.000 0.000 20 N 

24-hour 0.000 0.000 0.000 91 N 

3-hour 0.001 0.001 0.001 512 N 

NOx Annual 0.004 0.003 0.003 25 N 

PM2.5 Annual 0.002 0.002 0.002 NA NA 

24-hour 0.012 0.015 0.017 NA NA 

CO 8-hour 0.302 0.411 0.520 500 N 

1-hour 0.745 0.831 0.960 2000 N 
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Table 4.6a. Alton Tract Far-field Class I and Class II Impacts, 200-foot Overburden, Alternative C 

Pollutant Averaging 

Period 

Bryce 

Canyon NP 

Zion NP Grand Canyon NP Capitol Reef NP 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 

24-hour * 1.01 1.17 0.95 0.25 0.15 0.19 0.14 0.17 0.12 

SO2  Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NOx Annual * 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

PM2.5 Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.04 0.05 0.04 0.02 0.01 0.02 0.01 0.01 0.01 

CO 8-hour * 1.63 1.40 1.46 0.39 0.33 0.36 0.26 0.23 0.27 

1-hour * 4.91 5.90 5.12 2.37 1.03 1.48 0.54 0.42 0.50 
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Table 4.6b. Alton Tract Far-field Class I and Class II Impacts, 200-foot Overburden, Alternative C 

Class I Increment, High First (Annual), Second-Highs 

Pollutant Averaging 

Period 

Bryce 

Canyon 

NP 

Zion NP Grand Canyon NP Capitol Reef NP Class I 

Increment 

Exceed 

Increment? 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 4 N 

24-hour * 0.85 1.06 0.82 0.12 0.12 0.14 0.12 0.13 0.09 8 N 

SO2  Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 N 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5 N 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25 N 

NOx Annual * 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 2.5 N 

PM2.5 Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA NA 

24-hour * 0.03 0.04 0.04 0.01 0.01 0.01 0.01 0.01 0.01 NA NA 

CO 8-hour * 1.12 0.86 1.21 0.28 0.25 0.25 0.16 0.18 0.20 NA NA 

1-hour * 3.68 2.35 2.51 1.59 0.79 1.36 0.45 0.41 0.41 NA NA 

 



Air Resources Impact Assessment Technical Report, Alton Coal LBA Draft EIS 51 
 

Marquez Environmental Services, Inc. 

 

Table 4.6c. Alton Tract Far-field Class I and Class II Impacts, 200-foot Overburden, Alternative C 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels) 

Pollutant Averaging 

Period 

Grand Staircase-Escalante NM Class II 

Increment 

Exceed 

Increment ? 

2001 (ug/m
3
) 2002 (ug/m

3
) 2003 (ug/m

3
) 

PM10 Annual 0.03 0.03 0.03 17 N 

24-hour 0.15 0.24 0.23 30 N 

SO2  Annual 0.00 0.00 0.00 20 N 

24-hour 0.00 0.00 0.00 91 N 

3-hour 0.00 0.00 0.00 512 N 

NOx Annual 0.00 0.00 0.00 25 N 

PM2.5 Annual 0.00 0.00 0.00 NA NA 

24-hour 0.01 0.02 0.02 NA NA 

CO 8-hour 0.30 0.41 0.52 500 N 

1-hour 0.74 0.83 0.96 2000 N 
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Table 4.7a. Alton Tract  Far-field Class I and Class II Impacts, 300-foot Overburden, Alternative B 

Class I  High First-Highs         

Pollutant Averaging 

Period 

Bryce 

Canyon 

NP 

Zion NP  Grand Canyon NP Capitol Reef NP 

* 2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 

24-hour * 1.01 1.17 0.95 0.29 0.16 0.21 0.14 0.18 0.13 

SO2  Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NOx  Annual * 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

PM2.5 Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.05 0.05 0.04 0.03 0.01 0.02 0.01 0.01 0.01 

CO 8-hour * 3.00 2.49 2.65 0.79 0.58 0.63 0.44 0.39 0.49 

1-hour * 11.16 6.23 10.31 5.04 2.02 2.89 0.92 0.98 0.89 
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Table 4.7b. Alton Tract Far-field Class I and Class II Impacts, 300-foot Overburden, Alternative B 

Class I Increment, High First (Annual), Second-Highs        

Pollutant Averaging 

Period 

Bryce 

Canyon 

NP 

Zion NP Grand Canyon NP Capitol Reef NP Class I 

Increment 

Exceed 

Increment

? 

* 2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 4 N 

24-hour * 0.85 1.06 0.82 0.13 0.13 0.15 0.12 0.13 0.10 8 N 

SO2  Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 N 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5 N 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25 N 

NOx  Annual * 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.5 N 

PM2.5 Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA NA 

24-hour * 0.04 0.04 0.04 0.01 0.01 0.01 0.01 0.01 0.01 NA NA 

CO 8-hour * 2.04 1.54 2.27 0.54 0.42 0.44 0.29 0.30 0.37 NA NA 

1-hour * 6.95 4.54 5.60 3.17 1.42 2.70 0.76 0.73 0.70 NA NA 
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Table 4.7c. Alton Tract  Far-field Class I and Class II Impacts, 300-foot Overburden, Alternative B 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels) 

Pollutant Averaging 

Period 

Grand Staircase-Escalante NM Class II 

Increment 

Exceed 

Increment? 

2001 (ug/m
3
) 2002 (ug/m

3
) 2003 (ug/m

3
) 

PM10 Annual 0.03 0.03 0.03 17 N 

24-hour 0.15 0.24 0.23 30 N 

SO2  Annual 0.00 0.00 0.00 20 N 

24-hour 0.00 0.00 0.00 91 N 

3-hour 0.00 0.00 0.00 512 N 

NOx  Annual 0.01 0.01 0.01 25 N 

PM2.5 Annual 0.00 0.00 0.00 NA NA 

24-hour 0.01 0.02 0.02 NA NA 

CO 8-hour 0.56 0.72 0.93 500 N 

1-hour 1.32 1.65 1.78 2000 N 
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Table 4.8a. Alton Tract Far-field Class I and Class II Impacts, 300-foot overburden, Alternative C   

Class I  High First-Highs         

Pollutant Averaging 

Period 

Bryce 

Canyon 

NP 

Zion NP Grand Canyon NP Capitol Reef NP 

* 2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 

24-hour * 1.01 1.17 0.95 0.30 0.17 0.21 0.14 0.18 0.13 

SO2  Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NOx Annual * 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

PM2.5 Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24-hour * 0.05 0.05 0.05 0.03 0.01 0.02 0.01 0.01 0.01 

CO 8-hour * 3.00 2.49 2.65 0.79 0.58 0.63 0.44 0.39 0.49 

1-hour * 11.16 6.23 10.31 5.04 2.02 2.89 0.92 0.98 0.89 
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Table 4.8b. Alton Tract Far-field Class I and Class II Impacts, 300-foot overburden, Alternative C 

Class I Increment, High First (Annual), Second-Highs        

Pollutant Averaging 

Period 

Bryce 

Canyon 

NP 

Zion NP Grand Canyon NP Capitol Reef NP Class I 

Increment 

Exceed 

Increment ? 

* 2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 4 N 

24-hour * 0.85 1.06 0.82 0.13 0.13 0.15 0.12 0.13 0.10 8 N 

SO2  Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 N 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5 N 

3-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25 N 

NOx Annual * 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.5 N 

PM2.5 Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA NA 

24-hour * 0.04 0.04 0.04 0.01 0.01 0.01 0.01 0.01 0.01 NA NA 

CO 8-hour * 2.04 1.54 2.27 0.54 0.42 0.44 0.29 0.30 0.37 NA NA 

1-hour * 6.95 4.54 5.60 3.17 1.42 2.70 0.76 0.73 0.70 NA NA 
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Table 4.8c. Alton Tract Far-field Class I and Class II Impacts, 300-foot overburden, Alternative C 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels) 

Pollutant Averaging 

Period 

Grand Staircase-Escalante NM Class II 

Increment 

Exceed 

Increment ? 

2001 (ug/m
3
) 2002 (ug/m

3
) 2003 (ug/m

3
) 

PM10 Annual 0.03 0.03 0.03 17 N 

24-hour 0.16 0.24 0.23 30 N 

SO2  Annual 0.00 0.00 0.00 20 N 

24-hour 0.00 0.00 0.00 91 N 

3-hour 0.00 0.00 0.00 512 N 

NOx Annual 0.01 0.01 0.01 25 N 

PM2.5 Annual 0.00 0.00 0.00 NA NA 

24-hour 0.02 0.02 0.02 NA NA 

CO 8-hour 0.56 0.72 0.93 500 N 

1-hour 1.32 1.65 1.78 2000 N 
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Because the results of the Alton alone modeling showed values far below the relevant increments, 

cumulative results were only produced for the maximum emission rate case (300-foot overburden 

removal, Alternative C) and are presented in Table 4.9. Once again the impacts are significantly below 

both the Class I and Class II increments.  

Even though there are no  increments for PM2.5 or carbon monoxide, results are presented in the above 

tables so that a general impression of impact levels can be conveyed. 

These demonstrations are informational only and not regulatory PSD increment consumption analyses, 

which would be completed as necessary during state permitting processes. 
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Table 4.9a. Cumulative Far-field Class I and Class II Impacts, 300-foot Overburden, Alternative C  

Class I Increment, High First (Annual), Second-Highs        

Pollutant Averaging 

Period 

Bryce 

Canyon NP 

Zion NP Grand Canyon NP Capitol Reef NP Class I 

Increment 

Exceed 

Increment ? 

* 2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

2001 

(ug/m
3
) 

2002 

(ug/m
3
) 

2003 

(ug/m
3
) 

PM10 Annual * 0.09 0.15 0.11 0.01 0.02 0.01 0.02 0.02 0.02 4 N 

24-hour * 0.85 1.06 0.82 0.13 0.14 0.16 0.15 0.18 0.14 8 N 

SO2  Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 N 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.02 5 N 

3-hour * 0.01 0.01 0.00 0.01 0.01 0.01 0.06 0.06 0.04 25 N 

NOx Annual * 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.01 2.5 N 

PM2.5 Annual * 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 NA NA 

24-hour * 0.06 0.06 0.09 0.01 0.02 0.02 0.05 0.04 0.04 NA NA 

CO 8-hour * 11.00 13.47 20.18 25.05 23.89 20.33 15.55 16.36 16.26 NA NA 

1-hour * 65.05 88.59 107.81 55.85 59.20 50.62 42.41 33.56 37.27 NA NA 
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Table 4.9b. Cumulative Far-field Class I and Class II Impacts, 300-foot Overburden, Alternative C 

Class II Increment, High First (Annual), Second-Highs (carbon monoxide comparison to significance levels) 

Pollutant Averaging 

Period 

Grand Staircase-Escalante NM Class II 

Increment 

Exceed 

Increment ? 

2001 (ug/m
3
) 2002 (ug/m

3
) 2003 (ug/m

3
) 

PM10 Annual 0.03 0.04 0.03 17 N 

24-hour 0.17 0.25 0.23 30 N 

SO2  Annual 0.00 0.00 0.00 20 N 

24-hour 0.01 0.01 0.01 91 N 

3-hour 0.07 0.04 0.06 512 N 

NOx Annual -0.04 -0.01 -0.02 25 N 

PM2.5 Annual 0.00 0.00 0.00 NA NA 

24-hour 0.03 0.03 0.02 NA NA 

CO 8-hour 52.04 38.29 38.83 500 N 

1-hour 117.55 106.03 117.59 2000 N 

 

4.3.1.1 CUMULATIVE CONCENTRATIONS IN THE NEAR FIELD 

Receptors were set in the near field to assess impacts from far field cumulative sources on near field 

receptors near the tract. Figures  4.1 and 4.2 illustrate the results of this analysis.  Maximum near field 

impacts due to near field cumulative sources occurred north of the Alton tract along the haul road as 

described in Section 3.The PM10 impacts near the tract from the far field cumulative sources would be 

0.01 to 0.02 µg/m3, whereas the NOx impacts would be -0.01 to -0.02 µg/m3. Negative NOx values 

indicate an improvement due to the large reduction in NOx emissions at the Navajo Generating Station in 

New Mexico. The results indicate that there would be virtually no impact in the near field due to the far 

field cumulative sources. 
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3

Figure 4.1. Maximum 2001-2003 PM10 impact (µg/m ) from far-field sources. 
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3

Figure 4.2. Maximum 2001–2003 NOx impact (µg/m ) from far-field sources.  
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4.3.2 Deposition 

The POSTUTIL utility provided with the CALPUFF modeling system was used following IWAQM 

guidance to estimate total S and N fluxes from CALPUFF-predicted wet and dry fluxes of sulfur dioxide, 

SO4, nitrogen oxide, nitrate (NO3), and nitric acid (HNO3). CALPOST was used to summarize the annual 

S and N deposition values from the POSTUTIL program. 

Maximum predicted S and N deposition impacts were estimated for two direct project and cumulative 

source scenarios:  the 200-foot overburden under Alternative B and the 300-foot overburden under 

Alternative C. As above, this approach gives a good representation of impacts from both the lowest and 

highest Alton emission scenarios.  

Predicted direct project impacts were compared to the minimum ―green line‖ deposition analysis 

thresholds for total N and S deposition in the western U.S., which are defined as  3.0 kilogram per hectare 

per year (kg/ha-year) for both N and S (Fox et al, 1989). The green line represents a value below which 

no significant change in the forest ecosystem will occur. These results are presented in Tables 4.10-4.29. 

Impacts for both S and N deposition are below the  minimum green line value in all cases.  
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Table 4.10a. Soils and Vegetation Deposition Impacts at Bryce Canyon, 200-foot Overburden, 
Alternative B 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

Model Year Maximum Average 

Annual Dry and 

Wet Sulfur 

Deposition  

(g/m
2
-s) 

No. of Seconds 

in One Hour 

No. of Hours in 

One Year 

Dry and Wet 

Annual S 

Deposition  

(g/m
2
-yr) 

Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr) 

2001 2.32E-13 3,600 8,760 7.32E-06 7.32E-05 

2002 2.55E-13 3,600 8,760 8.05E-06 8.05E-05 

2003 2.68E-13 3,600 8,760 8.45E-06 8.45E-05 

 

Table 4.10b. Soils and Vegetation Deposition Impacts at Bryce Canyon, 200-foot Overburden, 
Alternative B 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

Model Year Maximum 

Average Annual 

Dry and Wet 

Nitrogen 

Deposition  

(g/m
2
-s) 

No. of Seconds 

in One Hour 

No. of Hours in 

One Year 

Dry and Wet 

Annual N 

Deposition  

(g/m
2
-yr) 

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr) 

2001 3.11E-11 3,600 8,760 9.82E-04 9.82E-03 

2002 3.94E-11 3,600 8,760 1.24E-03 1.24E-02 

2003 3.71E-11 3,600 8,760 1.17E-03 1.17E-02 

 

Table 4.10c. Soils and Vegetation Deposition Impacts at Bryce Canyon, 200-
foot Overburden, Alternative B 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

Model Year Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr) 

 Model Year Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr) 

2001 7.32E-05  2001 9.82E-03 

2002 8.05E-05  2002 1.24E-02 

2003 8.45E-05  2003 1.17E-02 

Max. Annual Dep. 8.45E-05  Max. Annual Dep. 1.24E-02 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.11a. Soils And Vegetation Deposition Impacts At Bryce Canyon, 300-foot Overburden, 
Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

Model Year  Maximum Average 

Annual Dry and 

Wet Sulfur 

Deposition  

(g/m
2
-s) 

No. of 

Seconds in 

One Hour 

No. of Hours in 

One Year 

 Dry and Wet 

Annual S 

Deposition  

(g/m
2
-yr) 

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr) 

2001 2.57E-13 3,600 8,760 8.10E-06 8.10E-05 

2002 2.81E-13 3,600 8,760 8.86E-06 8.86E-05 

2003 2.95E-13 3,600 8,760 9.30E-06 9.30E-05 

 

Table 4.11b. Soils And Vegetation Deposition Impacts At Bryce Canyon, 300-foot Overburden, 
Alternative C 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

Model Year Maximum Average 

Annual Dry and 

Wet Nitrogen 

Deposition  

(g/m
2
-s)  

No. of 

Seconds in 

One Hour 

No. of Hours in 

One Year 

Dry and Wet 

Annual N 

Deposition  

(g/m
2
-yr) 

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr) 

2001 6.64E-11 3,600 8,760 2.10E-03 2.10E-02 

2002 8.29E-11 3,600 8,760 2.62E-03 2.62E-02 

2003 7.68E-11 3,600 8,760 2.42E-03 2.42E-02 

 

Table 4.11c. Soils And Vegetation Deposition Impacts At Bryce Canyon, 300-foot Overburden, 
Alternative C 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Minimum Green Line 

Value for each element 

Model Year Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr) 

 Model Year Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr) 

2001 8.10E-05  2001 2.10E-02 

2002 8.86E-05  2002 2.62E-02 

2003 9.30E-05  2003 2.42E-02 

Max. Annual Dep. 9.30E-05  Max. Annual Dep. 2.62E-02 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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 Table 4.12a. Soils And Vegetation Deposition Impacts At Capitol Reef, 200-foot Overburden, 
Alternative B 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 1.09E-14 3,600 8,760 3.44E-07 3.44E-06 

2002 9.34E-15 3,600 8,760 2.94E-07 2.94E-06 

2003 1.13E-14 3,600 8,760 3.57E-07 3.57E-06 

 

Table 4.12b. Soils And Vegetation Deposition Impacts At Capitol Reef, 200-foot Overburden, 
Alternative B 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 1.33E-12 3,600 8,760 4.21E-05 4.21E-04 

2002 1.13E-12 3,600 8,760 3.55E-05 3.55E-04 

2003 1.37E-12 3,600 8,760 4.32E-05 4.32E-04 

 

Table 4.12c. Soils And Vegetation Deposition Impacts At Capitol Reef, 200-
foot Overburden, Alternative B 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 3.44E-06  2001 4.21E-04 

2002 2.94E-06  2002 3.55E-04 

2003 3.57E-06  2003 4.32E-04 

Max. Annual Dep. 3.57E-06  Max. Annual Dep. 4.32E-04 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.13a. Soils And Vegetation Deposition Impacts At Capitol Reef, 300-foot Overburden, 
Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 1.21E-14 3,600 8,760 3.83E-07 3.83E-06 

2002 1.03E-14 3,600 8,760 3.26E-07 3.26E-06 

2003 1.26E-14 3,600 8,760 3.98E-07 3.98E-06 

 

Table 4.13b. Soils And Vegetation Deposition Impacts At Capitol Reef, 300-foot Overburden, 
Alternative C 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 2.65E-12 3,600 8,760 8.35E-05 8.35E-04 

2002 2.18E-12 3,600 8,760 6.88E-05 6.88E-04 

2003 2.76E-12 3,600 8,760 8.72E-05 8.72E-04 

 

Table 4.13c. Soils And Vegetation Deposition Impacts At Capitol Reef, 300-
foot Overburden, Alternative C 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 3.83E-06  2001 8.35E-04 

2002 3.26E-06  2002 6.88E-04 

2003 3.98E-06  2003 8.72E-04 

Max. Annual Dep. 3.98E-06  Max. Annual Dep. 8.72E-04 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.14a. Soils And Vegetation Deposition Impacts At Escalante, 200-foot Overburden, 
Alternative B 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 2.63E-14 3,600 8,760 8.30E-07 8.30E-06 

2002 2.86E-14 3,600 8,760 9.02E-07 9.02E-06 

2003 3.00E-14 3,600 8,760 9.46E-07 9.46E-06 

 

Table 4.14b. Soils And Vegetation Deposition Impacts At Escalante, 200-foot Overburden, 
Alternative B 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 3.832E-12 3,600 8,760 1.21E-04 1.21E-03 

2002 4.038E-12 3,600 8,760 1.27E-04 1.27E-03 

2003 4.115E-12 3,600 8,760 1.30E-04 1.30E-03 

  

Table 4.14c. Soils And Vegetation Deposition Impacts At Escalante, 200-foot 
Overburden, Alternative B 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition (kg/ha-

yr)  

2001 8.30E-06  2001 1.21E-03 

2002 9.02E-06  2002 1.27E-03 

2003 9.46E-06  2003 1.30E-03 

Max. Annual Dep. 9.46E-06  Max. Annual Dep. 1.30E-03 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.15a. Soils and Vegetation Deposition Impacts at Escalante, 300-foot Overburden, 
Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 2.92E-14 3,600 8,760 9.21E-07 9.21E-06 

2002 3.16E-14 3,600 8,760 9.98E-07 9.98E-06 

2003 3.33E-14 3,600 8,760 1.05E-06 1.05E-05 

 

Table 4.15b. Soils and Vegetation Deposition Impacts at Escalante, 300-foot Overburden, 
Alternative C 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 6.95E-12 3,600 8,760 2.19E-04 2.19E-03 

2002 7.45E-12 3,600 8,760 2.35E-04 2.35E-03 

2003 7.62E-12 3,600 8,760 2.40E-04 2.40E-03 

 

Table 4.15c. Soils and Vegetation Deposition Impacts at Escalante, 300-foot 
Overburden, Alternative C 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 9.21E-06  2001 2.19E-03 

2002 9.98E-06  2002 2.35E-03 

2003 1.05E-05  2003 2.40E-03 

Max. Annual Dep. 1.05E-05  Max. Annual Dep. 2.40E-03 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.16a. Soils and Vegetation Deposition Impacts at Grand Canyon, 200-foot Overburden, 
Alternative B 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 7.66E-15 3,600 8,760 2.42E-07 2.42E-06 

2002 8.15E-15 3,600 8,760 2.57E-07 2.57E-06 

2003 8.83E-15 3,600 8,760 2.79E-07 2.79E-06 

 

Table 4.16b. Soils and Vegetation Deposition Impacts at Grand Canyon, 200-foot Overburden, 
Alternative B 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 8.86E-13 3,600 8,760 2.79E-05 2.79E-04 

2002 8.79E-13 3,600 8,760 2.77E-05 2.77E-04 

2003 9.15E-13 3,600 8,760 2.89E-05 2.89E-04 

 

Table 4.16c. Soils and Vegetation Deposition Impacts at Grand Canyon, 200-
foot Overburden, Alternative B 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 2.42E-06  2001 2.79E-04 

2002 2.57E-06  2002 2.77E-04 

2003 2.79E-06  2003 2.89E-04 

Max. Annual Dep. 2.79E-06  Max. Annual Dep. 2.89E-04 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.17a. Soils And Vegetation Deposition Impacts At Grand Canyon, 300-foot 
Overburden, Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 8.64E-15 3,600 8,760 2.73E-07 2.73E-06 

2002 9.11E-15 3,600 8,760 2.87E-07 2.87E-06 

2003 9.91E-15 3,600 8,760 3.13E-07 3.13E-06 

 

Table 4.17b. Soils And Vegetation Deposition Impacts At Grand Canyon, 300-foot 
Overburden, Alternative C 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 1.90E-12 3,600 8,760 5.99E-05 5.99E-04 

2002 1.84E-12 3,600 8,760 5.80E-05 5.80E-04 

2003 1.93E-12 3,600 8,760 6.09E-05 6.09E-04 

 

Table 4.17c. Soils And Vegetation Deposition Impacts At Grand Canyon, 300-
foot Overburden, Alternative C 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 2.73E-06  2001 5.99E-04 

2002 2.87E-06  2002 5.80E-04 

2003 3.13E-06  2003 6.09E-04 

Max. Annual Dep. 3.13E-06  Max. Annual Dep. 6.09E-04 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.18a. Soils And Vegetation Deposition Impacts At Zion, 200-foot Overburden, 
Alternative B 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 7.36E-14 3,600 8,760 2.32E-06 2.32E-05 

2002 6.06E-14 3,600 8,760 1.91E-06 1.91E-05 

2003 5.81E-14 3,600 8,760 1.83E-06 1.83E-05 

 

Table 4.18b. Soils And Vegetation Deposition Impacts At Zion, 200-foot Overburden, 
Alternative B 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 1.21E-11 3,600 8,760 3.82E-04 3.82E-03 

2002 9.51E-12 3,600 8,760 3.00E-04 3.00E-03 

2003 9.10E-12 3,600 8,760 2.87E-04 2.87E-03 

  

Table 4.18c. Soils And Vegetation Deposition Impacts At Zion, 200-foot 
Overburden, Alternative B 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 2.32E-05  2001 3.82E-03 

2002 1.91E-05  2002 3.00E-03 

2003 1.83E-05  2003 2.87E-03 

Max. Annual Dep. 2.32E-05  Max. Annual Dep. 3.82E-03 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.19a. Soils And Vegetation Deposition Impacts At Zion, 300-foot Overburden, 
Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 8.40E-14 3,600 8,760 2.65E-06 2.65E-05 

2002 6.77E-14 3,600 8,760 2.14E-06 2.14E-05 

2003 6.49E-14 3,600 8,760 2.05E-06 2.05E-05 

 

Table 4.19b. Soils And Vegetation Deposition Impacts At Zion, 300-foot Overburden, 
Alternative C 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 2.77E-11 3,600 8,760 8.73E-04 8.73E-03 

2002 2.09E-11 3,600 8,760 6.58E-04 6.58E-03 

2003 1.97E-11 3,600 8,760 6.22E-04 6.22E-03 

 

Table 4.19c. Soils And Vegetation Deposition Impacts At Zion, 300-foot 
Overburden, Alternative C 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 2.65E-05  2001 8.73E-03 

2002 2.14E-05  2002 6.58E-03 

2003 2.05E-05  2003 6.22E-03 

Max. Annual Dep. 2.65E-05  Max. Annual Dep. 8.73E-03 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 5.0000E-03 

Above Green Line? NO  Above Green Line? NO 
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Table 4.20a. Soils and Vegetation Deposition Impacts at Bryce Canyon, 200-foot Overburden, 
Alternative B, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 6.06E-13 3,600 8,760 1.91E-05 1.91E-04 

2002 9.22E-13 3,600 8,760 2.91E-05 2.91E-04 

2003 8.19E-13 3,600 8,760 2.58E-05 2.58E-04 

 

Table 4.20b. Soils and Vegetation Deposition Impacts at Bryce Canyon, 200-foot Overburden, 
Alternative B, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.20c. Soils and Vegetation Deposition Impacts at Bryce Canyon, 200-
foot Overburden, Alternative B, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 1.91E-04  2001 0.0E+00 

2002 2.91E-04  2002 0.0E+00 

2003 2.58E-04  2003 0.0E+00 

Max. Annual Dep. 2.91E-04  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.21a. Soils and Vegetation Deposition Impacts at Bryce Canyon, 300-foot Overburden, 
Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 6.30E-13 3,600 8,760 1.99E-05 1.99E-04 

2002 9.47E-13 3,600 8,760 2.99E-05 2.99E-04 

2003 8.45E-13 3,600 8,760 2.67E-05 2.67E-04 

 

Table 4.21b. Soils and Vegetation Deposition Impacts at Bryce Canyon, 300-foot Overburden, 
Alternative C, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.00E+00 3,600 8,760 0.00E+00 0.00E+00 

2002 3.49E-11 3,600 8,760 1.10E-03 1.10E-02 

2003 1.75E-11 3,600 8,760 5.53E-04 5.53E-03 

 

Table 4.21c. Soils and Vegetation Deposition Impacts at Bryce Canyon, 300-
foot Overburden, Alternative C, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 1.99E-04  2001 0.00E+00 

2002 2.99E-04  2002 1.10E-02 

2003 2.67E-04  2003 5.53E-03 

Max. Annual Dep. 2.99E-04  Max. Annual Dep. 1.10E-02 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.22a. Soils and Vegetation Deposition Impacts at Capitol Reef, 200-foot Overburden, 
Alternative B, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 1.84E-12 3,600 8,760 5.80E-05 5.80E-04 

2002 2.03E-12 3,600 8,760 6.40E-05 6.40E-04 

2003 2.12E-12 3,600 8,760 6.67E-05 6.67E-04 

 

Table 4.22b. Soils and Vegetation Deposition Impacts at Capitol Reef, 200-foot Overburden, 
Alternative B, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.22c. Soils and Vegetation Deposition Impacts at Capitol Reef, 200-
foot Overburden, Alternative B, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 5.80E-04  2001 0.0E+00 

2002 6.40E-04  2002 0.0E+00 

2003 6.67E-04  2003 0.0E+00 

Max. Annual Dep. 6.67E-04  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.23a. Soils and Vegetation Deposition Impacts at Capitol Reef, 300-foot Overburden, 
Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 1.84E-12 3,600 8,760 5.80E-05 5.80E-04 

2002 2.03E-12 3,600 8,760 6.40E-05 6.40E-04 

2003 2.12E-12 3,600 8,760 6.68E-05 6.68E-04 

 

Table 4.23b. Soils and Vegetation Deposition Impacts at Capitol Reef, 300-foot Overburden, 
Alternative C, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.23c. Soils and Vegetation Deposition Impacts at Capitol Reef, 300-foot 
Overburden, Alternative C, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 5.80E-04  2001 0.0E+00 

2002 6.40E-04  2002 0.0E+00 

2003 6.68E-04  2003 0.0E+00 

Max. Annual Dep. 6.68E-04  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.24a. Soils and Vegetation Deposition Impacts at Escalante, 200-foot Overburden, 
Alternative B, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 2.60E-12 3,600 8,760 8.19E-05 8.19E-04 

2002 2.81E-12 3,600 8,760 8.86E-05 8.86E-04 

2003 3.04E-12 3,600 8,760 9.58E-05 9.58E-04 

 

Table 4.24b. Soils and Vegetation Deposition Impacts at Escalante, 200-foot Overburden, 
Alternative B, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.24c. Soils and Vegetation Deposition Impacts at Escalante, 200-foot 
Overburden, Alternative B, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 8.19E-04  2001 0.0E+00 

2002 8.86E-04  2002 0.0E+00 

2003 9.58E-04  2003 0.0E+00 

Max. Annual Dep. 9.58E-04  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.25a. Soils and Vegetation Deposition Impacts at Escalante, 300-foot Overburden, 
Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 2.60E-12 3,600 8,760 8.20E-05 8.20E-04 

2002 2.81E-12 3,600 8,760 8.86E-05 8.86E-04 

2003 3.04E-12 3,600 8,760 9.59E-05 9.59E-04 

 

Table 4.25b. Soils and Vegetation Deposition Impacts at Escalante, 300-foot Overburden, 
Alternative C, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.25c. Soils and Vegetation Deposition Impacts at Escalante, 300-foot 
Overburden, Alternative C, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 8.20E-04  2001 0.0E+00 

2002 8.86E-04  2002 0.0E+00 

2003 9.59E-04  2003 0.0E+00 

Max. Annual Dep. 9.59E-04  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.26a. Soils and Vegetation Deposition Impacts at Grand Canyon, 200-foot Overburden, 
Alternative B, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 1.96E-13 3,600 8,760 6.19E-06 6.19E-05 

2002 2.94E-13 3,600 8,760 9.28E-06 9.28E-05 

2003 2.76E-13 3,600 8,760 8.69E-06 8.69E-05 

 

Table 4.26b. Soils and Vegetation Deposition Impacts at Grand Canyon, 200-foot Overburden, 
Alternative B, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.26c. Soils and Vegetation Deposition Impacts at Grand Canyon, 200-
foot Overburden, Alternative B, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 6.19E-05  2001 0.0E+00 

2002 9.28E-05  2002 0.0E+00 

2003 8.69E-05  2003 0.0E+00 

Max. Annual Dep. 9.28E-05  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.27a. Soils and Vegetation Deposition Impacts at Grand Canyon, 300-foot 
Overburden, Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 1.97E-13 3,600 8,760 6.22E-06 6.22E-05 

2002 2.95E-13 3,600 8,760 9.31E-06 9.31E-05 

2003 2.77E-13 3,600 8,760 8.72E-06 8.72E-05 

 

Table 4.27b. Soils and Vegetation Deposition Impacts at Grand Canyon, 300-foot 
Overburden, Alternative C, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.27c. Soils and Vegetation Deposition Impacts at Grand Canyon, 300-
foot Overburden, Alternative C, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 6.22E-05  2001 0.0E+00 

2002 9.31E-05  2002 0.0E+00 

2003 8.72E-05  2003 0.0E+00 

Max. Annual Dep. 9.31E-05  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.28a. Soils and Vegetation Deposition Impacts at Zion, 200-foot Overburden, 
Alternative B, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 2.91E-13 3,600 8,760 9.18E-06 9.18E-05 

2002 2.87E-13 3,600 8,760 9.05E-06 9.05E-05 

2003 2.79E-13 3,600 8,760 8.80E-06 8.80E-05 

 

Table 4.28b. Soils and Vegetation Deposition Impacts at Zion, 200-foot Overburden, 
Alternative B, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition (g/m
2
-

yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.28c. Soils and Vegetation Deposition Impacts at Zion, 200-foot 
Overburden, Alternative B, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 9.18E-05  2001 0.0E+00 

2002 9.05E-05  2002 0.0E+00 

2003 8.80E-05  2003 0.0E+00 

Max. Annual Dep. 9.18E-05  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Table 4.29a. Soils and Vegetation Deposition Impacts at Zion, 300-foot Overburden, 
Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 

modeled by CALPUFF 

 Model 

Year  

 Maximum Average Annual 

Dry and Wet Sulfur 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition (g/m
2
-

yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 3.02E-13 3,600 8,760 9.51E-06 9.51E-05 

2002 2.94E-13 3,600 8,760 9.27E-06 9.27E-05 

2003 2.86E-13 3,600 8,760 9.02E-06 9.02E-05 

 

Table 4.29b. Soils and Vegetation Deposition Impacts at Zion, 300-foot Overburden, 
Alternative C, Cumulative 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, 

and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition  

(g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition  

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

 

Table 4.29c. Soils and Vegetation Deposition Impacts at Zion, 300-foot 
Overburden, Alternative C, Cumulative 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the 

Minimum Green Line Value for each element 

 Model Year  Dry and Wet 

Annual S 

Deposition  

(kg/ha-yr)  

  Model Year  Dry and Wet 

Annual N 

Deposition  

(kg/ha-yr)  

2001 9.51E-05  2001 0.0E+00 

2002 9.27E-05  2002 0.0E+00 

2003 9.02E-05  2003 0.0E+00 

Max. Annual Dep. 9.51E-05  Max. Annual Dep. 0.0E+00 

Green Line (kg/ha-yr) 3.00  Green Line (kg/ha-yr) 3.00 

Above Green Line? NO  Above Green Line? NO 
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Total deposition impacts from direct project and regional sources were also compared to the Fox et al, 

green lines, and are presented in Tables 4.20-4.29. Background deposition values were never provided, 

and hence not considered. Once again all S deposition impacts are below the  green line thresholds. All N 

deposition impacts are also considerably below  the green line values.   The improvements in the 

cumulative cases versus the Alton alone cases is due to the large nitrogen oxide emission decrease from 

the Navajo generating station. In fact, the majority of the N deposition values turned out to be 0 - 

signifying that the Navajo emission decrease over the annual period exceeded the increased impacts from 

other sources. CALPUFF was used to predict annual deposition fluxes of S and N at Navajo Lake for one 

scenario - the 300-foot overburden Alternative C case. This is the highest emission scenario for Alton, 

and provides a conservative estimate. These results are shown in Table 4.30. However, because no data 

on lake chemistry at Navajo Lake are available, no estimates of ANC change in Navajo Lake were 

performed. 

Table 4.30a. Deposition Impacts at Navajo Lake, 300-foot Overburden, Alternative C (tract 
only) 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and 

(NH4)2SO4 modeled by CALPUFF 

 Model 

Year  

 Maximum Average 

Annual Dry and Wet 

Sulfur Deposition (g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

 Dry and Wet 

Annual S 

Deposition 

(g/m
2
-yr)  

 Dry and Wet 

Annual S 

Deposition 

(kg/ha-yr)  

2001 5.39E-14 3,600 8,760 1.70E-06 1.70E-05 

2002 5.01E-14 3,600 8,760 1.58E-06 1.58E-05 

2003 4.59E-14 3,600 8,760 1.45E-06 1.45E-05 

 

Table 4.30b. Deposition Impacts at Navajo Lake, 300-foot Overburden, Alternative C (tract 
only) 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, 

NOx, and HNO3 modeled by CALPUFF 

 Model 

Year  

Maximum Average Annual 

Dry and Wet Nitrogen 

Deposition (g/m
2
-s)  

 No. of 

Seconds in 

One Hour  

 No. of 

Hours in 

One Year  

Dry and Wet 

Annual N 

Deposition 

(g/m
2
-yr)  

Dry and Wet 

Annual N 

Deposition 

(kg/ha-yr)  

2001 1.39E-11 3,600 8,760 4.40E-04 4.40E-03 

2002 1.19E-11 3,600 8,760 3.74E-04 3.74E-03 

2003 1.04E-11 3,600 8,760 3.29E-04 3.29E-03 
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4.3.3  Visibility 

CALPOST was run using the FLAG data to calculate the change in light extinction from natural 

background conditions. This procedure computes light extinction changes from seasonal estimates of 

natural background aerosol concentrations and either monthly relative humidity factors (method 6) or 

hourly relative humidity data from the CALMET. visb.dat file (method 2), and CALPUFF-predicted 

particle species concentrations. Seasonal background extinction values used for the FLAG method are 

shown in Table 4.3. Those values were input to CALPOST as variables BKSO4 (dry hygroscopic - the 

value from Table 4.3 divided by 3) and BKSOIL (non-hygroscopic). Using these parameters, CALPOST 

calculated the change in daily (24-hour) visibility at each receptor, with the results reported in percent 

change in light extinction and change in deciview (dv). The CALPOST switch "MVISBK" was set to 6 in 

one test (method 6) and set to 2 in the other test (method 2). The relative humidity data cutoff in 

CALPOST was set to 90 for the method 2 test. The FLAG method conservatively assumes that the 

seasonal natural visibility conditions occur every day during the entire season. 

Atmospheric light extinction relative to background conditions is used to measure regional haze. Analysis 

thresholds for atmospheric light extinction are set forth in FLAG (2000). The thresholds are defined as 

5% and 10% of the reference background visibility (or 0.5 and 1.0 dv) for sources as a result of mining 

operations on the tract alone and cumulative source impacts, respectively. In general, if impacts are 

greater than these thresholds, FLMs may consider the conditions (magnitude, frequency, duration, etc.) of 

the impact on a case-by-case basis. These thresholds and the FLAG guidelines were developed for NSR 

applications where an AQRV analysis is required as part of a PSD permit application. 

Visibility results for the Alton tract alone are presented in Table 4.31 (200-foot overburden removal, 

Alternative B) and Table 4.32 (300-foot overburden removal, Alternative C). These tables represent both 

the lowest and highest emission cases, and summarize method 2 and method 6 processing. For the 200-

foot overburden scenario under Alternative B, only Zion NP has an extinction change that exceeds 5%. 

Results from the 300-foot overburden scenario under Alternative C show that in addition to Zion NP, 

Grand Canyon NP and Grand Staircase-Escalante also have extinctions in excess of 5%. There are no 

extinction changes exceeding 10% in any of the areas of interest (maximum change of 5.45% at Grand 

Canyon). 

Cumulative visibility results are presented in Tables 4.33 and 4.34 (the same two Alton emission cases as 

above). For the 200-foot overburden scenario under Alternative B, no areas with the exceptions of Capital 

Reef and Bryce Canyon National Parks exceed the 10% change threshold. The same holds true for the 

300-foot overburden scenario under Alternative C. Capitol Reef NP has visibility extinction changes that 

surpass 10%, on only one day during the modeled three year period(maximum of 17.56% for method 2 

and 10.74% for method 6). This impact is due to one of the regional sources, as the Alton alone impacts at 

Capitol Reef NP were small (maximum change of 1.80%).  This single impact at Capitol Reef occurred 

on Dec 4, 2001 – and was located at receptor number 1431 – on the northeast side of the park (the 

opposite side from the Alton complex).  Bryce Canyon had a total of four days using method 2 processing 

that exceeded a 10% change for the 300-foot overburden scenario, and also four days using method 6.  

For the 200-foot overburden case, Bryce Canyon only had one day that exceeded 10%, and that was using 

method 2. 
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Table 4.31. Tract-only Visibility Impacts, 200-foot Overburden, Alternative B 

METHOD 2 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

Capitol Reef NP 0 0 0.95 0 0 1.08 0 0 0.87 

Grand Canyon NP 0 0 2.42 0 0 1.70 0 0 1.75 

Zion NP 1 0 5.13 2 0 5.33 0 0 4.46 

Grand Staircase-Escalante 
NM 

0 0 1.55 0 0 2.77 0 0 2.06 

METHOD 6 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

Capitol Reef NP 0 0 1.13 0 0 1.19 0 0 0.96 

Grand Canyon NP 0 0 2.85 0 0 1.32 0 0 1.37 

Zion NP 0 0 4.89 1 0 5.38 0 0 4.59 

Grand Staircase-Escalante 
NM 

0 0 1.50 0 0 2.13 0 0 2.54 
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Table 4.32. Tract-only Visibility Impacts, 300-foot Overburden, Alternative C 

METHOD 2 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max 

Change(%) 

# Days > 5% # Days > 10% Max 

Change(%) 

# Days > 5% # Days > 10% Max 

Change(%) 

Capitol Reef NP 0 0 1.68 0 0 1.50 0 0 1.61 

Grand Canyon NP 0 0 4.44 0 0 3.32 0 0 3.39 

Zion NP 1 0 5.15 2 0 5.33 0 0 4.46 

Grand Staircase-Escalante 
NM 

0 0 2.75 1 0 5.37 0 0 3.70 

METHOD 6 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

Capitol Reef NP 0 0 1.69 0 0 1.71 0 0 1.80 

Grand Canyon NP 1 0 5.45 0 0 2.35 0 0 2.35 

Zion NP 0 0 4.91 1 0 5.38 0 0 4.74 

Grand Staircase-Escalante 
NM 

0 0 2.69 0 0 3.83 0 0 4.84 
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Table 4.33. Cumulative Visibility Impacts, 200-foot Overburden, Alternative B 

METHOD 2 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

Bryce Canyon NP 0 0 4.73 6 1 13.45 2 0 5.92 

Capitol Reef NP 3 1 17.14 2 0 7.12 3 0 7.84 

Grand Canyon NP 0 0 2.45 0 0 1.54 0 0 2.14 

Zion NP 1 0 5.00 2 0 5.36 0 0 4.47 

Grand Staircase-Escalante 
NM 

1 0 5.31 3 0 5.37 0 0 4.87 

METHOD 6 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

Bryce Canyon NP 0 0 4.74 5 0 9.63 1 0 5.57 

Capitol Reef NP 2 1 10.48 3 0 6.50 6 0 7.33 

Grand Canyon NP 0 0 2.87 0 0 1.86 0 0 2.01 

Zion NP 0 0 4.78 1 0 5.38 0 0 4.61 

Grand Staircase-Escalante 
NM 

0 0 4.96 2 0 5.87 3 0 6.18 
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Table 4.34. Cumulative Visibility Impacts, 300-foot Overburden, Alternative C 

METHOD 2 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 10% Max Change 

(%) 

Bryce Canyon NP 4 0 7.92 14 3 29.07 6 1 12.44 

Capitol Reef NP 3 1 17.56 2 0 7.16 4 0 7.85 

Grand Canyon NP 0 0 4.47 0 0 2.17 0 0 3.78 

Zion NP 2 0 5.64 2 0 5.36 0 0 4.47 

Grand Staircase-Escalante 
NM 

1 0 5.95 4 0 5.79 1 0 5.02 

METHOD 6 Year   Year   Year   

2001 2001 2001 2002 2002 2002 2003 2003 2003 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%)  

# Days > 5% # Days > 10% Max Change 

(%)  

# Days > 5% # Days > 10% Max Change 

(%)  

Bryce Canyon NP 3 0 7.11 17 4 21.67 4 0 8.97 

Capitol Reef NP 2 1 10.74 3 0 6.55 6 0 7.34 

Grand Canyon NP 1 0 5.48 0 0 2.46 0 0 2.71 

Zion NP 0 0 4.92 1 0 5.38 0 0 4.61 

Grand Staircase-Escalante 
NM 

0 0 4.96 2 0 5.92 4 0 6.21 
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5 ASSESSMENT OF AIR QUALITY IMPACTS 

5.1 Near-field Air Quality Impacts 

Near-field analysis means the airshed within a 50 × 50–km area with the Alton Coal Tract in the center. 

Near-field analysis was conducted to assess impacts to public health and welfare and to estimate potential 

impacts to lakes and viewsheds in nearby (near-field) national parks. 

In particular, a near-field ambient air quality impact assessment was performed to quantify maximum-

modeled pollutant impacts near the tract. To demonstrate that air quality–related values and standards are 

protected requires the development of short-term (hourly and daily) and long-term emission rates of 

regulated pollutants, application of regulatory-approved models to quantify predicted concentrations, and 

a comparison of predicted impacts plus applicable background concentrations (RFD/RFFA sources) with 

applicable standards.  

The EPA’s guideline model, AERMOD, was the refined air dispersion model used to assess these near-

field impacts and to verify compliance with the applicable NAAQS in the ambient airshed that encloses 

the Alton Coal Lease Tract. The modeling analysis focused on the reasonable maximum development 

year (therefore, the maximum emission year) for the mine. Using this anticipated maximum potential 

emission year, the AERMOD dispersion model was used to analyze potential near-field impacts of PM10, 

PM2.5, nitrogen dioxide, carbon monoxide, and sulfur dioxide. Photochemical conversion of NOx and 

VOCs to O3 and the secondary formation of PM2.5 concentrations from NOx and SO2 emissions were not 

included in the Protocol.  These chemical reactions are not considered to be near-field impacts, and they 

cannot be simulated with the recommended near-field model (AERMOD).   

Compliance with the respective annual standards was based on the highest modeled value for each year of 

the four-year meteorological dataset. Demonstration of compliance with the short-term NAAQS (24-hour, 

8-hour, 3-hour, and 1-hour) for carbon monoxide, nitrogen dioxide, and sulfur dioxide was based on the 

highest second-high modeled concentration for each year of the four-year meteorological period, added to 

the respective background concentrations 

Compliance demonstrations with the 24-hour PM2.5 standard use the average of the first highest 24-hour 

concentration in each year over the length of the meteorological data period. Compliance with the 24-

hour PM10 standard was verified against the highest fifth-high modeled concentration over the 4-year 

period. All modeled concentrations were rounded to match the form of the appropriate NAAQS.  

5.1.1 PM10 AERMOD Results 

The modeled PM10 concentrations associated with the maximum development year are summarized 

below. Both the 200-foot overburden and 300-foot overburden removal scenarios were modeled for 

compliance under each action alternative. Results are presented below for the 24-hour highest fifth-high 

PM10 concentration over the four-year modeled dataset for both 200-foot and 300-foot scenarios. 
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Table 5.1. Highest Fifth-high PM10 Modeling Results 

 Overburden 

Thickness (feet) 

Alternative Modeled (µg/m3) Background 

(µg/m
3
) 

Total  

(µg/m
3
) 

NAAQS  

(µg/m
3
) 

200 B 82.7 72 150 150 

200 C 83.6 72 160 150 

300 B 86.3 72 160 150 

300 C 92.9 72 160 150 

The 200-foot modeled concentrations indicate compliance with the NAAQS at all modeled receptors. 

However, the 300-foot results indicate a modeled exceedance at a receptor along the northwest side of the 

LNCM. 

5.1.2 PM2.5 AERMOD Results 

The modeled PM2.5 concentrations associated with the maximum development year are summarized 

below. Both the 200-foot overburden and 300-foot overburden removal scenarios were modeled for 

compliance under each action alternative. Model results in the tables below for the 24-hour averaging 

period indicate the average first-high concentration over all modeled years for both 200-foot and 300-foot 

scenarios. The highest predicted annual concentration over all modeled years for both 200-foot and 300-

foot scenarios is presented in the table. Model results in the tables below for the 24-hour averaging 

periods represent the average concentrations over the four-year meteorological dataset for both 200-foot 

and 300-foot scenarios.  

Table 5.2. PM2.5 Modeling Results 

Overburden 

Depth (feet) 

Alternative Averaging 

Period 

Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total  

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

200 B Annual 4.7 3.6 8 15 

24-hour  19.3 8.6 28 35 

C Annual 5.1 3.6 9 15 

24-hour  21.1 8.6 30 35 

300 B Annual 6.0 3.6 10 15 

24-hour  22.7 8.6 31 35 

C Annual 6.5 3.6 10 15 

24-hour  24.5 8.6 33 35 

Both the 200-foot and 300-foot modeled concentrations indicate compliance with the NAAQS at all 

modeled receptors and for both Alternative B and Alternative C. 
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5.1.3 Nitrogen Dioxide AERMOD Results 

The maximum-modeled nitrogen oxide concentrations associated with the maximum development year 

are summarized below. Both the 200-foot overburden and 300-foot overburden removal scenarios were 

modeled for compliance. The estimated nitrogen oxide emissions are the same for each overburden 

scenario under both action alternatives.  A 75% ozone correction was applied to all annual nitrogen oxide 

modeling results in accordance with EPA’s Ambient Ratio Method as a way to estimate ambient annual 

nitrogen dioxide concentrations from modeled nitrogen oxides emission rates. 

Table 5.3. Annual Maximum Nitrogen Dioxide Modeling Results 

Overburden 

Thickness (feet) 

Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total  

(µg/m
3
) 

NAAQS  

(µg/m
3
) 

200 31.6 17 49 100 

300 99.9 17 117 100 

The 200-foot modeled concentrations indicate compliance with the annual NAAQS at all modeled 

receptors. However, under the 300-foot overburden removal scenario, there are a few exceedances of the 

annual NAAQS. The disparity between the 200-foot and 300-foot scenarios is due to the higher emissions 

associated with the 300-foot scenario in conjunction with the location of the additional emissions on-site. 

5.1.4 Carbon Monoxide AERMOD Results 

The maximum-modeled carbon monoxide concentrations associated with the maximum development year 

are summarized below. Both the 200-foot overburden and 300-foot overburden removal scenarios were 

modeled for compliance. The estimated carbon monoxide emissions are the same for each overburden 

scenario under both action alternatives. Separate model runs were not necessary within each of the 

overburden removal depth scenarios.  

Table 5.4. Carbon Monoxide Modeling Results 

Overburden 

Thickness (feet) 

Averaging 

Period 

Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total  

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

200 8-hour 582 1,150 1,732 10,000 

1-hour 2,639 1,150 3,789 40,000 

300 8-hour 582 1,150 1,732 10,000 

1-hour 2,639 1,150 3,789 40,000 

Both 200-foot and 300-foot modeled concentrations indicate compliance with the 1-hour and 8-hour 

NAAQS at all modeled receptors. 

 

 



Air Resources Impact Assessment Technical Report, Alton Coal LBA Draft EIS 93 
 

Marquez Environmental Services, Inc. 

5.1.5 Sulfur Dioxide AERMOD Results 

The modeled sulfur dioxide concentrations associated with the maximum development year are 

summarized below. The potential sulfur dioxide emissions associated with the mining activities are 

nominal but modeling was still completed. Both the 200-foot overburden and 300-foot overburden 

removal scenarios were modeled for compliance. Because the estimated sulfur dioxide emissions for 

Alternative B and C are the same, separate model runs were not necessary within each of the overburden 

scenarios. The applicable averaging periods for comparison to the sulfur dioxide NAAQS include the 3-

hour, 24-hour, and annual averaging periods. 

Table 5.5. Sulfur Dioxide Modeling Results 

Overburden 

Thickness (feet) 

Averaging 

Period 

Modeled 

(µg/m
3
) 

Background 

(µg/m
3
) 

Total  

(µg/m
3
) 

NAAQS 

(µg/m
3
) 

200 3-hour 1.64 20 22 1,300 

24-hour 0.47 10 10 365 

Annual 0.10 5 5 80 

300 3-hour 1.90 20 22 1,300 

24-hour 0.47 10 10 365 

Annual 0.14 5 5 80 

Both 200-foot and 300-foot modeled concentrations indicate compliance with the 1-hour and 8-hour 

NAAQS at all modeled receptors. 

5.1.6 HAP Impact Assessment 

Hazardous air pollutants can cause various adverse health effects. They are not part of the NAAQS, but 

high levels at the property boundary could indicate the need for further analysis and/or mitigation 

strategies. Therefore, HAPs have been included in the emission inventory and were modeled in the 

AERMOD near-field analysis. The modeled concentrations were compared with known health exposure 

levels as a means of assessing potential impacts. 

The potential emissions of HAPs associated with this project are relatively insignificant. The only 

quantifiable source of HAPs from the Alton Coal lease in the emissions inventory is the proposed 

generators. The potential HAP emissions are the same for both the 200-foot and 300-foot overburden 

removal scenarios, as well as the Alternative B and C pit layouts. As seen in Tables 5.6a and 5.6b, no 

adverse impacts associated specifically with the Alton sources are anticipated. 
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Table 5.6a. Hazardous Air Pollutants AERMOD Modeling Results 

 Pollutant Model 

Years 

Average 

Period 

Receptor Location Modeled 

(µg/m
3
) 

Threshold (µg/m
3
)
1
 

UTME UTMN 

Benzene 2005-2008 1-hour 371800 4140300 0.440 1,300 (REL) 

24-hour 368400 4142500 0.046 53 (TSL) 

Annual 370060 4140000 0.003 30 (RfC) 

Toluene 2005-2008 1-hour 371800 4140300 0.160 37,000 (REL) 

24-hour 368400 4142500 0.017 2,512 (TSL) 

Annual 370060 4140000 0.001 5,000 (RfC) 

Xylenes 2005-2008 1-hour 371800 4140300 0.110 22,000 (REL) 

24-hour 368400 4142500 0.011 14,473 (TSL) 

Annual 370060 4140000 0.001 100 (RfC) 

Formaldehyde 2005-2008 1-hour 371800 4140300 0.045 37 (TSL) 

Annual 370060 4140000 0.0003 9.8 (RfC) 

1 
 REL = recommended exposure limit; TSL = Toxic Screening Level; RfC = Reference Concentration 

 

 

Table 5.6b HAPs Risk Assessment 

Analysis
1
 HAP 

Constituent 

Carcinogenic 

Annual RfC 

(Risk Factor)
 2
 

1/(µg/m
3
) 

Exposure 

Adjustment 

Factor 

Modeled 

(µg/m
3
) 

Calculated 

Risk 

Significance 

Criterion 

MLE Benzene 7.80E-06 0.0949 0.003 2.2E-09 1.00E-06 

MLE Formaldehyde 5.50E-09 0.0949 0.0003 1.6E-13 1.00E-06 

MEI Benzene  7.80E-06 0.33 0.003 7.7E-09 1.00E-06 

MEI Formaldehyde 5.50E-09 0.33 0.0003 5.4E-13 1.00E-06 

1
 MLE = most likely exposure; MEI = maximally exposed individual. 

2
 EPA Air Toxics Database, Table 1 (EPA 2007).  

 

5.1.7 Near-Field VISCREEN Analysis 

VISCREEN was used to assess potential visibility impacts within the near-field modeling grid at Bryce 

Canyon National Park. The primary pollutants of concern that may impact visibility in the near-field are 

particulate matter and nitrogen oxide. 

The Level-2 VISCREEN visual impacts using this most conservative dispersion category inside of Bryce 

Canyon National Park are summarized below in Tables 5.7a and 5.7b. 
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Table 5.7a Visual Impacts Inside of Bryce Canyon National Park, 200-foot Overburden Results 

 Background  Theta  Azimuth Distance 

from 

Alton 

(km) 

Alpha Delta E Contrast 

Criteria Plume Criteria Plume 

SKY 10 157 35 11 6.21 0.267 0.13 0.005 

SKY 140 157 35 11 3.41 0.074 0.13 -0.002 

TERRAIN 10 84 18 84 6.8 0.691 0.28 0.003 

TERRAIN 140 84 18 84 4.05 0.029 0.28 0.00 

 

Table 5.7b. Visual Impacts inside of Bryce Canyon National Park, 300-foot Overburden Results 

Background Theta Azimuth Distance 

from 

Alton 

(km) 

Alpha Delta E Contrast 

Criteria Plume Criteria Plume 

SKY 10 157 35 11 6.21 0.372 0.13 0.006 

SKY 140 157 35 11 3.41 0.149 0.13 -0.003 

TERRAIN 10 84 18 84 6.8 0.904 0.28 0.004 

TERRAIN 140 84 18 84 4.05 0.041 0.28 0.000 

 

These results demonstrate that the maximum impacts inside of Bryce Canyon National Park from a 

potential Alton mine plume under the 200-foot and 300-foot overburden removal scenarios will be less 

than the VISCREEN acceptance criteria for both color change (Delta E) and contrast.  

5.1.8 Far-field Analysis 

The purpose of the far-field analysis is to quantify potential air quality impacts to both ambient air 

concentrations and AQRVs from air pollutant emissions of nitrogen oxide, carbon monoxide, sulfur 

dioxide, PM10, and PM2.5 that are expected to result from mining operations on the tract. Photochemical 

conversion of NOx and VOCs to O3 and the secondary formation of PM2.5 concentrations from NOx and 

SO2 emissions were not included in the Protocol.  These chemical reactions cannot be simulated with the 

recommended far-field model (CALPUFF).   

The analyses were performed using the EPA-recommended CALMET/CALPUFF/CALPOST 

modeling system to predict air quality direct and cumulative impacts at far-field PSD Class I 

areas and selected Class II areas. The term ―CALPUFF‖ is generally used to represent the entire 

modeling system, including the pre- and post-processors. 

5.1.8.1 CLASS I AND CLASS II INCREMENTS 

Under federal and state PSD regulations, increases in ambient air concentrations in Class I areas are 

limited by PSD Class I Increments. Specifically, emissions associated with a particular development may 
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increase ambient concentrations above baseline levels only within those specific increments developed for 

sulfur dioxide, PM10, and nitrogen dioxide. The modeling results for the maximum cumulative scenario 

are presented in Table 5.8.  

 

 

All of the results for the Alton alone modeling showed values far below the relevant increments. 

Cumulative results were produced for the maximum emission rate case (300-foot overburden removal, 

Alternative C) and are presented above. The impacts are significantly below both the Class I and Class II 

increments. Even though there are no increments for PM2.5 or carbon monoxide, results are presented in 

the above table to convey a general impression of impact levels. 

5.1.9 Visibility 

Atmospheric light extinction relative to background conditions is used to measure regional haze. Analysis 

thresholds for atmospheric light extinction are set forth in FLAG (2000). The thresholds are defined as 

5% and 10% of the reference background visibility (or 0.5 and 1.0 dv) for sources as a result of mining 

operations on the tract alone and cumulative source impacts, respectively. 

Visibility results for the Alton tract alone are presented in Table 5.9 (200-foot overburden removal, 

Alternative B and 300-foot overburden removal, Alternative C). These results represent both the lowest 

and highest emission cases, and summarize method 2 and method 6 processing. For the 200-foot 

overburden scenario under Alternative B, only Zion NP has an extinction change that exceeds 5%. The 

300-foot Alternative C results show that in addition to Zion NP, Grand Canyon NP and Grand Staircase-

Escalante also have extinctions in excess of 5%. There are no extinction changes exceeding 10% in any of 

the areas of interest (maximum change of 5.5% at Grand Canyon). 

 

 

Table 5.8. Class I and Class II Results 

Pollutant Averaging 

Period 

Class I Analysis Results Class II Analysis Results 

Cumulative 

Concentration 

Class I 

Increment 

Cumulative 

Concentration 

Class II 

Increment 

PM10 

  

Annual 0.15 4 0.04 17 

24-hour 1.06 8 0.25 30 

SO2  

  

  

Annual 0.00 2 0.001 20 

24-hour 0.02 5 0.01 91 

3-hour 0.06 25 0.07 512 

NOx Annual 0.01 2.5 -0.01 25 

PM2.5 

  

Annual 0.01 NA 0.004 NA 

24-hour 0.09 NA 0.03 NA 

CO 

  

8-hour 25 NA 52 NA 

1-hour 108 NA 118 NA 
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Table 5.9. Visibility Results, Alton 

Method 2 200-foot Overburden, Alternative B 300-foot Overburden, Alternative C 

Class I/Class II Area # Days > 5% Max Change (%) # Days > 5% Max Change 

(%) 

Capitol Reef NP 0 1.1 0 1.5 

Grand Canyon NP 0 1.7 0 3.3 

Zion NP 2 5.3 2 5.3 

Grand Staircase-Escalante 
NM 

0 2.8 1 5.4 

Method 6 200-foot Overburden, Alternative B 300-foot Overburden, Alternative C 

Class I/Class II Area # Days > 5% Max Change (%) # Days > 5% Max Change 

(%) 

Capitol Reef NP 0 1.2 0 1.7 

Grand Canyon NP 0 1.3 1 5.5 

Zion NP 1 5.4 0 4.9 

Grand Staircase-Escalante 
NM 

0 2.1 0 2.7 

Cumulative visibility results are presented in Table 5.10 (the same two Alton emission cases as above). 

For the 200-foot overburden scenario under Alternative B, all areas except Grand Canyon NP have 

extinction changes that exceed 5%. For the 300-foot overburden scenario under Alternative C, all areas 

have changes that exceed 5%. Only Capitol Reef  and Bryce Canyon National Parks have visibility 

extinction changes that surpass 10%.,  For Capitol Reef, that is only on one day (maximum of 17.6% for 

method 2 and 10.7% for method 6). This impact is due to one of the regional sources, as the Alton alone 

impacts at Capitol Reef NP were small (maximum change of 1.80%).  Bryce Canyon had a total of four 

days using method 2 processing that exceeded a 10% change for the 300-foot overburden scenario, and 

also four days using method 6.  For the 200-foot overburden case, Bryce Canyon only had one day that 

exceeded 10%, and that was using method 2. 
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Table 5.10. Visibility Results - Cumulative 

Method 2 200-foot Overburden, Alternative B 300-foot Overburden, Alternative C 

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 

10% 

Max Change 

(%) 

Bryce Canyon NP 8 1 13.5 24 4 29.1 

Capitol Reef NP 3 1 17.1 3 1 17.6 

Grand Canyon NP 0 0 2.5 0 0 4.5 

Zion NP 1 0 5.0 2 0 5.6 

Grand Staircase-Escalante 
NM 

1 0 5.3 1 0 6.0 

Method 6   

Class I/Class II Area # Days > 5% # Days > 10% Max Change 

(%) 

# Days > 5% # Days > 

10% 

Max Change 

(%) 

Bryce Canyon NP 6 0 9.6 24 4 21.7 

Capitol Reef NP 2 1 10.5 2 1 10.7 

Grand Canyon NP 0 0 2.9 1 0 5.5 

Zion NP 0 0 4.8 0 0 4.9 

Grand Staircase-Escalante 
NM 

0 0 5.0 0 0 5.0 

5.1.10 Deposition 

Maximum predicted S and N deposition impacts were estimated for two direct project and cumulative 

source scenarios:  the 200-foot overburden, Alternative B and the 300-foot overburden, Alternative C. As 

above, this approach gives a good representation of impacts from both the lowest and highest Alton 

emission scenarios.  

Predicted direct project impacts were compared to the Fox et al, green line deposition values  for total N 

and S deposition in the western U.S., which are defined as 3.00  kilogram per hectare per year (kg/ha-

year) for both N and S. These results are presented in Table 5.11. Impacts for S deposition are below the  

green line value in all cases. The same is true for N deposition - no impacts exceed the green line value. 

Total deposition impacts from direct project and regional sources were also compared to the  green line 

value. Once again all S and N deposition impacts are below the  green line thresholds. The improvements 

in the cumulative cases versus the Alton alone cases are due to the large nitrogen oxide emission decrease 

from the Navajo generating station. In fact, the majority of the N deposition values turned out to be 0 - 

signifying that the Navajo decrease over the annual period exceeded the positive impacts of the other 

sources. 
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Table 5.11. Deposition Results 

Location Overburden 

Thickness 

(feet) 

Alt. Alton Coal Tract Cumulative Sources 

Maximum Dry 

and Wet 

Annual S 

Deposition, 

(kg/ha-yr) 

>Green 

Line? 

Maximum Dry 

and Wet 

Annual N 

Deposition, 

(kg/ha-yr) 

>Green 

Line? 

Maximum Dry 

and Wet 

Annual S 

Deposition, 

(kg/ha-yr) 

>Green 

Line? 

Maximum 

Dry and Wet 

Annual N 

Deposition, 

(kg/ha-yr) 

>Green 

Line? 

Bryce Canyon 

  

200 B 0.0001 No 0.0124 No 0.0003 No 0.0000 No 

300 C 0.0001 No 0.0262 No 0.0003 No 0.0110 No 

Capitol Reef 

  

200 B 0.0000 No 0.0004 No 0.0007 No 0.0000 No 

300 C 0.0000 No 0.0009 No 0.0007 No 0.0000 No 

Grand Staircase 
Escalante 

  

200 B 0.0000 No 0.0013 No 0.0010 No 0.0000 No 

300 C 0.0000 No 0.0024 No 0.0010 No 0.0000 No 

Grand Canyon 

  

200 B 0.0000 No 0.0003 No 0.0001 No 0.0000 No 

300 C 0.0000 No 0.0006 No 0.0001 No 0.0000 No 

Zion 

  

200 B 0.0000 No 0.0038 No 0.0001 No 0.0000 No 

300 C 0.0000 No 0.0087 No 0.0001 No 0.0000 No 

Navajo Lake 300 C 0.0000 No 0.0044 No     
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5.1.11 Acid Neutralizing Capacity 

CALPUFF was used to predict annual deposition fluxes of S and N at Navajo Lake for one scenario - the 

300-foot overburden scenario under Alternative C. This scenario produces the highest emissions for 

Alton, and provides a conservative estimate. These results are shown in Table 5.11. Because no data on 

lake chemistry at Navajo Lake are available, no estimates of acid neutralizing capacity change in Navajo 

Lake were performed. 

5.2 Greenhouse Gases 

Naturally occurring greenhouse gases (GHGs) include water vapor, carbon dioxide, methane (CH4), 

nitrous oxide (N2O), and ozone (O3). Other man-made greenhouse gases include, hydrofluorocarbons 

(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6). Water vapor accounts for the largest 

percentage of greenhouse effect. Next to water vapor, carbon dioxide is the most abundant GHG. Because 

carbon dioxide is relatively stable in the atmosphere and uniformly mixed throughout the troposphere and 

stratosphere, the climatic impact of carbon dioxide emissions does not depend on the carbon dioxide 

source location on earth. The Proposed Actions would produce GHG emissions from the combustion of 

fuel by the vehicles and generators. 

Research on how emissions of GHGs influence global climate change and associated effects has focused 

on the overall impact of emissions from aggregate regional or global sources. This approach is required 

primarily because GHG emissions from single sources are small relative to aggregate emissions. The 

climate change research community has not yet developed tools specifically intended for evaluating or 

quantifying end-point impacts attributable to the emissions of GHGs from a single source. The current 

tools for simulating climate change generally focus on global and regional-scale modeling. Global and 

regional-scale models lack the capability to represent explicitly many important small-scale processes. As 

a result, confidence in regional- and sub-regional-scale projections is lower than at the global scale. There 

is thus limited scientific capability in assessing, detecting, or measuring the relationship between 

emissions of GHGs from a specific single source and any localized impacts. 

Globally, approximately 30,377 million (MM) metric tons of carbon dioxide was added to the atmosphere 

through the combustion of fossil fuels in 2008 (EPA 2010). The highest on-site plus off-site carbon 

dioxide emission from the alternatives evaluated occur in the 300-foot overburden thickness alternatives 

(i.e, Alternatives B and C). The 77,153 tons (69,992 metric tons) of carbon dioxide calculated for these 

alternatives represents approximately 0.00023% of the global emissions, an insignificant fraction of that 

total.  

The annual coal production from the Alton Mine is estimated to be approximately 2 million tons. The 

annual worldwide primary coal production based on 2008 data is approximately 7.3 billion tons (EIA 

2008). The coal produced for the Alton mine could therefore be expected to produce approximately 

0.028% of the total worldwide production.  

Because site-specific data are not available, EPA’s default emission factor of 4,810 pounds per ton of coal 

for subbituminous coal (EPA 2008) was used to approximate the annual emissions from combusting the 2 

million tons of coal produced at the Alton Mine.  

2 MMtons/yr Coal * 4,810 lbCO2/ton of Coal / 2,000 lb/ton = 4.8 MM TPY CO2 
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The resulting emissions of 4.8 million tons carbon dioxide per year (4.4 MM metric tons) would be 

emitted by the end user of the coal produced at the Alton Mine. This total represents 0.014% of the total 

carbon dioxide emissions from global fossil fuel combustion. A summary of these comparisons is 

presented in Table 5.12. 

Table 5.12. Greenhouse Gas Comparisons 

Comparison Global Alton Project Alton Coal Alton % of 

Global 

CO2 Emissions from Fossil Fuel Combustion, 
MM metric tons/yr 

30,377 0.067 4.4 0.015 

Annual Coal Production, million tons 7271 2 – 0.028 
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Map 1.1. Emission inventory  and modeling  domain  (air resource modeling domain).  
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Map 1.2. Alton Coal Tract under Alternative B. 
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Map 1.3. Alton Coal Tract under Alternative C. 
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    Map 1.4. Reasonably foreseeable short haul route (mine site to KFO Route 116 north of the Town of Alton). 
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Map 1.5. Reasonably foreseeable rail loadout facility and coal haul transportation route. 
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Map 1.6a. Maximum development year layout (200-foot overburden scenario). 
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Map 1.6b. Maximum development year layout (300-foot overburden removal scenario). 
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Map 1.7. WRAP/NGS CALMET domain with 2001 meteorological stations and proposed receptor locations. 





  

 

     

  

Appendix B: Mining Emission Inventory Results
 





  

 

 

  
  

Alton 200-foot Overburden Scenario, Alternative B 





Alton Tract - Alternative B 
AERMOD Area Source CO Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual CO 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.2878 0.1439 0.0576 0.0863 0.2878 

Bulldozers 0.8702 0.4351 0.2610 0.1740 0.8702 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 4.8865 3.4205 1.4659 4.8865 
Topsoil Scraping 0.4453 0.4453 0.4453 

Coal Loading 0.4550 0.4550 0.4550 
Blasting 0.2891 0.2024 0.0867 0.2891 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.3188 0.3188 0.3188 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0151 0.0076 0.0030 0.0045 0.0151 

Total 8.23 4.27 2.46 0.62 0.00 0.56 0.32 8.2331 
286.18 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 4 2699 2 4624 0 6193 0 0000 0 5627 0 3188 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 3 39995E-06 8 10024E-06 2 34246E-06 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 00853 0 00223 

0 01076 Haul road and access road overlap 



Alton Tract - Alternative B 
AERMOD Area Source NOx Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual NOx Q 

(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0329 0.0164 0.0066 0.0099 0.0329 

Bulldozers 0.0994 0.0497 0.0298 0.0199 0.0994 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 4.8865 3.4205 1.4659 4.8865 
Topsoil Scraping 0.0509 0.0509 0.0509 

Coal Loading 0.0520 0.0520 0.0520 
Blasting 0.0734 0.0513 0.0220 0.0734 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.1230 0.1230 0.1230 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0339 0.0169 0.01 0.0102 0.0339 

Total 6.03 3.62 1.72 0.07 0.00 0.50 0.12 6.03 
209.69 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 3 6230 1 7192 0 0708 0 0000 0 4964 0 1230 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 2 88486E-06 5 6556E-06 2 6771E-07 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 0075 0 00086 

0 00838 Haul road and access road overlap 



Alton Tract - Alternative B 
AERMOD Area Source PM-10 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-10 

Q (g/s) 
Total Development 

Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road Check 
Graders 0 0390 0 0195 0 0078 0 0117 0 0390 

Bulldozers 0 4846 0 2423 0 1454 0 0969 0 4846 
Overburden Loading 0 1156 0 0809 0 0347 0 1156 

Overburden Haul Truck 0 8578 0 4615 0 3963 0 8578 
Topsoil Scraping 0 2956 0 2956 0 2956 

Coal Loading 0 0060 0 0060 0 0060 
Blasting (within pit) 0 0073 0 0051 0 0022 0 0073 

Wind Erosion 0 2854 0 1427 0 0856 0 0571 0 2854 
Coal Processing (increase to 25' release height) 0 3351 0 3351 0 3351 

Access Road Traffic 1 4287 1 4287 1 4287 
Coal Haul Truck 0 3647 0 0303 0 1218 0 2126 0 3647 

Service Vehicles (separated from graders line item) 0 1415 0 0590 0 0471 0 0354 0 1415 
Total Emissions by Area 4.3613 1.04 0.85 0.45 0.34 0.26 1.43 4 3613 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 1 0413 0 8469 0 4496 0 3351 0 2597 1 4287 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 1 29098E-06 3 08996E-06 1 63661E-06 2 19215E-06 
Road Segments 44 140 
Volume Source Emission Rate (g/s) 0 0059 0 01021 

Open Pits Source Calculations have to model volume sources as independent adjacent sources with emissions input as g/s (BEEST figures out g/sec-m2 by area and volume inputs) 
Coal Pit Volumes(Assumes 180ft Depth) Leg 1 Leg 2 Leg 3 
Xinit(m) 100.58 100.58 100.58 
Yinit(m) 1325 800 600 
Depth(m)** 54.9 54.9 54.9 Total Volume of Open pits 
Volume (m3) 7,311,643 4,414,577 3,310,933 15037152.55 
Equivalent Surface Area (m2) 133268.5 80464 60348 274080.5 
Emissions (g/s) 0.411794851 0.248630854 0.18647314 0.8469 (Matches main coal pit emissions above) 
Model Emission Rate (g/s-m2) 3.0900E-06 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
Assumes 120 foot average depth 
Xinit(m) 296 296 296 
Yinit(m) 1325 800 600 
Depth(m) ** 36.58 36.58 36.58 Total Volume of Open pits 
Volume (m3) 14,345,107 8,661,197 6,495,898 29502201.60 
Equivalent Surface Area (m2) 392200 236800 177600 806600 
Total (g/s) 0.506323242 0.305704599 0.229278449 1.0413 (Matches total development area emissions above) 



Model Emission Rate (g/s-m2) 1.2910E-06 

** The BEEST AERMOD processor figures out the pit depth by using the input volume and surface area for the source 



Alton Tract - Alternative B 
AERMOD Area Source PM-2.5 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-2.5 

Q (g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0027 0.0014 0.0005 0.0008 0.0027 

Bulldozers 0.2652 0.1326 0.0796 0.0530 0.2652 
Overburden Loading 0.0175 0.0123 0.0053 0.0175 

Overburden Haul Truck 0.0858 0.0462 0.0396 0.0858 
Topsoil Scraping 0.0296 0.0296 0.0296 

Coal Loading 0.0009 0.0009 0.0009 
Blasting 0.0004 0.0003 0.0001 0.0004 

Wind Erosion 0.0428 0.0214 0.0128 0.0086 0.0428 
Coal Processing 0.0338 0.0338 0.0338 

Access Road Traffic 0.1463 0.1463 0.1463 
Coal Haul Truck 0.0365 0.0030 0.0122 0.0213 0.0365 

Service Vehicles (separated from graders line item) 0.0141 0.0071 0.0028 0.0042 0.0141 
Total, g/sec 0.676 0.22 0.15 0.09 0.03 0.03 0.15 0.6757 

Total, ton/yr 23.49 
Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 0 2242 0 1539 0 0912 0 0338 0 0263 0 1463 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 2 77941E-07 5 61463E-07 3 3186E-07 2 21334E-07 
Road Segments 44 144 
Volume Source Emission Rate (g/s) 0 00060 0 00102 

0 001614 Haul road and access road overlap 

Open Pits 
Coal Pit Volumes (210' below grade) Leg 1 Leg 2 Leg 3 
Xinit(m) 110 110 110 
Yinit(m) 1000 1000 750 
Depth(m) 62.5 62.5 62.5 
Volume (m3) 6873240 6873240 5154930 18901410 
Equivalent Surface Area (m2) 110000 110000 82500 302500 
Emissions at Pit Bottom (g/s) 0.0009 
Emissions assumed at 1/2 depth of pit g/s) 0.1380 
Emissions (g/s) 0.013772862 0.050500493 0.03787537 0.1389 0.102148725 
Model Emission Rate (g/s-m2) 4.5910E-07 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
assume 100' below grade 
Xinit(m) 350 350 350 



Yinit(m) 800 1400 700 
Depth(m) 30 30 30 
Volume (m3) 8,400,000 14,700,000 7,350,000 
Equivalent Surface Area (m2) 280000 490000 245000 1015000 
emissions in main pit overburden removal area (g/s) 0.0584 
other emissions assumed at 1/2 depth of main pit area 0.1557 
Total (g/s) 0.05905856 0.10335248 0.05167624 0.2141 
Model Emission Rate (g/s-m2) 2.1092E-07 



Alton Tract - Alternative B 
AERMOD Area Source SO2 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual SO2 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0001 0.0001 0.0000 0.0000 0.0001 

Bulldozers 0.0012 0.0006 0.0004 0.0002 0.0012 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 0.0014 0.0010 0.0004 0.0014 
Topsoil Scraping 0.0004 0.0004 0.0004 

Coal Loading 0.0006 0.0006 0.0006 
Blasting 0.0086 0.0060 0.0026 0.0086 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.0002 0.0002 0.0002 
Coal Haul Truck 0.0003 0.0000 0.0001 0.0002 0.0003 

Service Vehicles (separated from 
graders line item) 0.0000 0.0000 0.0000 0.0000 0.0000 

Total 0.0129 0.0078 0.0041 0.0006 0.0000 0.0002 0.0002 0.0129 
0.45 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 0 0078 0 0041 0 0006 0 0000 0 0002 0 0002 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 6 1817E-09 1 34214E-08 2 34853E-09 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 000004 0 000001 

0 000005 Haul road and access road overlap 





  

 

 

  
  

Alton 200-foot Overburden Scenario, Alternative C 





Alton Tract - Alternative C 
AERMOD Area Source CO Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual CO 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.2878 0.1439 0.0576 0.0863 0.2878 

Bulldozers 0.8702 0.4351 0.2610 0.1740 0.8702 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 4.8865 3.4205 1.4659 4.8865 
Topsoil Scraping 0.4453 0.4453 0.4453 

Coal Loading 0.4550 0.4550 0.4550 
Blasting 0.2891 0.2024 0.0867 0.2891 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.3188 0.3188 0.3188 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0151 0.0076 0.0030 0.0045 0.0151 

Total 8.23 4.27 2.46 0.62 0.00 0.56 0.32 8.2331 
286.18 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 4 2699 2 4624 0 6193 0 0000 0 5627 0 3188 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 3 39995E-06 8 10024E-06 2 34246E-06 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 00853 0 00223 

0 01076 Haul road and access road overlap 



Alton Tract - Alternative C 
AERMOD Area Source NOx Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual NOx Q 

(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0329 0.0164 0.0066 0.0099 0.0329 

Bulldozers 0.0994 0.0497 0.0298 0.0199 0.0994 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 4.8865 3.4205 1.4659 4.8865 
Topsoil Scraping 0.0509 0.0509 0.0509 

Coal Loading 0.0520 0.0520 0.0520 
Blasting 0.0734 0.0513 0.0220 0.0734 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.1230 0.1230 0.1230 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0339 0.0169 0.01 0.0102 0.0339 

Total 6.03 3.62 1.72 0.07 0.00 0.50 0.12 6.03 
209.69 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 3 6230 1 7192 0 0708 0 0000 0 4964 0 1230 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 2 88486E-06 5 6556E-06 2 6771E-07 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 0075 0 00086 

0 00838 Haul road and access road overlap 



Alton Tract - Alternative C 
AERMOD Area Source PM-10 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-10 

Q (g/s) 
Total Development 

Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road Check 
Graders 0 0390 0 0195 0 0078 0 0117 0 0390 

Bulldozers 0 4846 0 2423 0 1454 0 0969 0 4846 
Overburden Loading 0 1156 0 0809 0 0347 0 1156 

Overburden Haul Truck 0 8578 0 4615 0 3963 0 8578 
Topsoil Scraping 0 2956 0 2956 0 2956 

Coal Loading 0 0060 0 0060 0 0060 
Blasting (within pit) 0 0073 0 0051 0 0022 0 0073 

Wind Erosion 0 5708 0 2854 0 1712 0 1142 0 5708 
Coal Processing (increase to 25' release height) 0 3351 0 3351 0 3351 

Access Road Traffic 1 4287 1 4287 1 4287 
Coal Haul Truck 0 3647 0 0303 0 1218 0 2126 0 3647 

Service Vehicles (separated from graders line item) 0 1415 0 0590 0 0471 0 0354 0 1415 
Total Emissions by Area 4.6467 1.18 0.93 0.51 0.34 0.26 1.43 4 6467 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 1.1840 0.9325 0.5067 0.3351 0.2597 1.4287 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 1.4679E-06 3.40236E-06 1.84439E-06 2.19215E-06 
Road Segments 44 140 
Volume Source Emission Rate (g/s) 0.0059 0.01021 

Open Pits Source Calculations have to model volume sources as independent adjacent sources with emissions input as g/s (BEEST figures out g/sec-m2 by area and volume inputs) 
Coal Pit Volumes(Assumes 180ft Depth) Leg 1 Leg 2 Leg 3 
Xinit(m) 100.58 100.58 100.58 
Yinit(m) 1325 800 600 
Depth(m)** 54.9 54 9 54.9 Total Volume of Open pits 
Volume (m3) 7,311,643 4,414,577 3,310,933 15037152.55 
Equivalent Surface Area (m2) 133268.5 80464 60348 274080.5 
Emissions (g/s) 0.453427041 0.27376727 0 205325452 0.9325 (Matches main coal pit emissions above) 
Model Emission Rate (g/s-m2) 3.4024E-06 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
Assumes 120 foot average depth 
Xinit(m) 296 296 296 
Yinit(m) 1325 800 600 
Depth(m) ** 36.58 36.58 36 58 Total Volume of Open pits 
Volume (m3) 14,345,107 8,661,197 6,495,898 29502201.60 
Equivalent Surface Area (m2) 392200 236800 177600 806600 
Total (g/s) 0 575710224 0.347598626 0 260698969 1.1840 (Matches total development area emissions above) 
Model Emission Rate (g/s-m2) 1.4679E-06 



** The BEEST AERMOD processor figures out the pit depth by using he input volume and surface area for the source 



Alton Tract - Alternative C 
AERMOD Area Source PM-2.5 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-2.5 

Q (g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0027 0.0014 0.0005 0.0008 0.0027 

Bulldozers 0.2652 0.1326 0.0796 0.0530 0.2652 
Overburden Loading 0.0175 0.0123 0.0053 0.0175 

Overburden Haul Truck 0.0858 0.0462 0.0396 0.0858 
Topsoil Scraping 0.0296 0.0296 0.0296 

Coal Loading 0.0009 0.0009 0.0009 
Blasting 0.0004 0.0003 0.0001 0.0004 

Wind Erosion 0.0856 0.0428 0.0257 0.0171 0.0856 
Coal Processing 0.0338 0.0338 0.0338 

Access Road Traffic 0.1463 0.1463 0.1463 
Coal Haul Truck 0.0365 0.0030 0.0122 0.0213 0.0365 

Service Vehicles (separated from graders line item) 0.0141 0.0071 0.0028 0.0042 0.0141 
Total, g/sec 0.718 0.25 0.17 0.10 0.03 0.03 0.15 0.7185 

Total, ton/yr 24.97 
Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 0 2456 0 1667 0 0997 0 0338 0 0263 0 1463 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 3 04478E-07 6 08322E-07 3 63027E-07 2 21334E-07 
Road Segments 44 144 
Volume Source Emission Rate (g/s) 0 00060 0 00102 

0 001614 Haul road and access road overlap 

Open Pits 
Coal Pit Volumes (210' below grade) Leg 1 Leg 2 Leg 3 
Xinit(m) 110 110 110 
Yinit(m) 1000 1000 750 
Depth(m) 62.5 62.5 62.5 
Volume (m3) 6873240 6873240 5154930 18901410 
Equivalent Surface Area (m2) 110000 110000 82500 302500 
Emissions at Pit Bottom (g/s) 0.0009 
Emissions assumed at 1/2 depth of pit g/s) 0.1508 
Emissions (g/s) 0.015046561 0.055170725 0.041378044 0.1517 0.111595331 
Model Emission Rate (g/s-m2) 5.0155E-07 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
assume 100' below grade 
Xinit(m) 350 350 350 



Yinit(m) 800 1400 700 
Depth(m) 30 30 30 
Volume (m3) 8,400,000 14,700,000 7,350,000 
Equivalent Surface Area (m2) 280000 490000 245000 1015000 
emissions in main pit overburden removal area (g/s) 0.0584 
other emissions assumed at 1/2 depth of main pit area 0.1771 
Total (g/s) 0.064963451 0.113686039 0.05684302 0.2355 
Model Emission Rate (g/s-m2) 2.3201E-07 



Alton Tract - Alternative C 
AERMOD Area Source SO2 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual SO2 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0001 0.0001 0.0000 0.0000 0.0001 

Bulldozers 0.0012 0.0006 0.0004 0.0002 0.0012 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 0.0014 0.0010 0.0004 0.0014 
Topsoil Scraping 0.0004 0.0004 0.0004 

Coal Loading 0.0006 0.0006 0.0006 
Blasting 0.0086 0.0060 0.0026 0.0086 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.0002 0.0002 0.0002 
Coal Haul Truck 0.0003 0.0000 0.0001 0.0002 0.0003 

Service Vehicles (separated from 
graders line item) 0.0000 0.0000 0.0000 0.0000 0.0000 

Total 0.0129 0.0078 0.0041 0.0006 0.0000 0.0002 0.0002 0.0129 
0.45 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 0 0078 0 0041 0 0006 0 0000 0 0002 0 0002 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 6 1817E-09 1 34214E-08 2 34853E-09 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 000004 0 000001 

0 000005 Haul road and access road overlap 





  

 

 

  
  

Alton 300-foot Overburden Scenario, Alternative B 





Alton Tract - Alternative B 
AERMOD Area Source CO Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual CO 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.2878 0.1439 0.0576 0.0863 0.2878 

Bulldozers 1.0442 0.5221 0.3133 0.2088 1.0442 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 14.6594 10.2616 4.3978 14.6594 
Topsoil Scraping 0.4453 0.4453 0.4453 

Coal Loading 0.4550 0.4550 0.4550 
Blasting 0.2891 0.2024 0.0867 0.2891 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.3188 0.3188 0.3188 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0151 0.0076 0.0030 0.0045 0.0151 

Total 18.18 11.20 5.45 0.65 0.00 0.56 0.32 18.1801 
631.94 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 11 1980 5 4465 0 6541 0 0000 0 5627 0 3188 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 8 91646E-06 1 79166E-05 2 47411E-06 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 00853 0 00223 

0 01076 Haul road and access road overlap 



Alton Tract - Alternative B 
AERMOD Area Source NOx Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual NOx Q 

(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0329 0.0164 0.0066 0.0099 0.0329 

Bulldozers 0.1193 0.0597 0.0358 0.0239 0.1193 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 14.6594 10.2616 4.3978 14.6594 
Topsoil Scraping 0.0509 0.0509 0.0509 

Coal Loading 0.0520 0.0520 0.0520 
Blasting 0.0734 0.0513 0.0220 0.0734 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.1230 0.1230 0.1230 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0339 0.0169 0.01 0.0102 0.0339 

Total 15.83 10.47 4.66 0.07 0.00 0.50 0.12 15.83 
550.09 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 10 4740 4 6571 0 0748 0 0000 0 4964 0 1230 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 8 34001E-06 1 53199E-05 2 82755E-07 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 0075 0 00086 

0 00838 Haul road and access road overlap 



Alton Tract - Alternative B 
AERMOD Area Source PM-10 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-10 

Q (g/s) 
Total Development 

Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road Check 
Graders 0 0390 0 0195 0 0078 0 0117 0 0390 

Bulldozers 0 5815 0 2908 0 1745 0 1163 0 5815 
Overburden Loading 0 1908 0 1336 0 0572 0 1908 

Overburden Haul Truck 1 6041 0 8630 0 7411 1 6041 
Topsoil Scraping 0 3683 0 3683 0 3683 

Coal Loading 0 0060 0 0060 0 0060 
Blasting (within pit) 0 0073 0 0051 0 0022 0 0073 

Wind Erosion 0 3437 0 1718 0 1031 0 0687 0 3437 
Coal Processing (increase to 25' release height) 0 3351 0 3351 0 3351 

Access Road Traffic 1 4287 1 4287 1 4287 
Coal Haul Truck 0 7294 0 0605 0 2436 0 4252 0 7294 

Service Vehicles (separated from graders line item) 0 1415 0 0590 0 0471 0 0354 0 1415 
Total Emissions by Area 5.7753 1.60 1.38 0.55 0.34 0.47 1.43 5 7753 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 1 6033 1 3826 0 5533 0 3351 0 4723 1 4287 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 1 98774E-06 5 04454E-06 2 01420E-06 2 19215E-06 
Road Segments 44 140 
Volume Source Emission Rate (g/s) 0 0107 0 01021 

Open Pits Source Calculations have to model volume sources as independent adjacent sources with emissions input as g/s (BEEST figures out g/sec-m2 by area and volume inputs) 
Coal Pit Volumes(Assumes 180ft Depth) Leg 1 Leg 2 Leg 3 
Xinit(m) 100.58 100.58 100.58 
Yinit(m) 1325 800 600 
Depth(m)** 54.9 54.9 54.9 Total Volume of Open pits 
Volume (m3) 7,311,643 4,414,577 3,310,933 15037152.55 
Equivalent Surface Area (m2) 133268.5 80464 60348 274080.5 
Emissions (g/s) 0.672278452 0.405903971 0.304427978 1.3826 (Matches main coal pit emissions above) 
Model Emission Rate (g/s-m2) 5.0445E-06 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
Assumes 120 foot average depth 
Xinit(m) 296 296 296 
Yinit(m) 1325 800 600 
Depth(m) ** 36.58 36.58 36.58 Total Volume of Open pits 
Volume (m3) 14,345,107 8,661,197 6,495,898 29502201.60 
Equivalent Surface Area (m2) 392200 236800 177600 806600 
Total (g/s) 0.77959016 0.470695946 0.353021959 1.6033 (Matches total development area emissions above) 



Model Emission Rate (g/s-m2) 1.9877E-06 

** The BEEST AERMOD processor figures out the pit depth by using the input volume and surface area for the source 



Alton Tract - Alternative B 
AERMOD Area Source PM-2.5 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-2.5 

Q (g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0 0027 0 0014 0 0005 0 0008 0 0027 

Bulldozers 0 3183 0 1591 0 0955 0 0637 0 3183 
Overburden Loading 0 0289 0 0202 0 0087 0 0289 

Overburden Haul Truck 0 1604 0 0863 0 0741 0 1604 
Topsoil Scraping 0 0368 0 0368 0 0368 

Coal Loading 0 0009 0 0009 0 0009 
Blasting 0 0004 0 0003 0 0001 0 0004 

Wind Erosion 0 0516 0 0258 0 0155 0 0103 0 0516 
Coal Processing 0 0338 0 0338 0 0338 

Access Road Traffic 0 1463 0 1463 0 1463 
Coal Haul Truck 0 0729 0 0061 0 0244 0 0425 0 0729 

Service Vehicles (separated from graders line item) 0 0141 0 0071 0 0028 0 0042 0 0141 
Total, g/sec 0.867 0.31 0.22 0.11 0.03 0.05 0.15 0 8672 

Total, ton/yr 30 14 
Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 0.3062 0.2225 0.1108 0.0338 0.0476 0.1463 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 3.79651E-07 8.11793E-07 4.03302E-07 2.21334E-07 
Road Segments 44 144 
Volume Source Emission Rate (g/s) 0.00108 0.00102 

0.002097 Haul road and access road overlap 

Open Pits 
Coal Pit Volumes (210' below grade) Leg 1 Leg 2 Leg 3 
Xinit(m) 110 110 110 
Yinit(m) 1000 1000 750 
Depth(m) 62 5 62 5 62.5 
Volume (m3) 6873240 6873240 5154930 18901410 
Equivalent Surface Area (m2) 110000 110000 82500 302500 
Emissions at Pit Bottom (g/s) 0.0009 
Emissions assumed at 1/2 depth of pit g/s) 0.1944 
Emissions (g/s) 0.019369262 0.071020628 0.053265471 0.1953 0.143655361 
Model Emission Rate (g/s-m2) 6.4564E-07 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
assume 100' below grade 
Xinit(m) 350 350 350 
Yinit(m) 800 1400 700 
Depth(m) 30 30 30 
Volume (m3) 8,400,000 14,700,000 7,350,000 
Equivalent Surface Area (m2) 280000 490000 245000 1015000 
emissions in main pit overburden removal area (g/s) 0.1065 
other emissions assumed at 1/2 depth of main pit area 0.1866 
Total (g/s) 0.08085511 0.141496442 0.070748221 0.2931 
Model Emission Rate (g/s-m2) 2 8877E-07 



Alton Tract - Alternative B 
AERMOD Area Source SO2 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual SO2 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0001 0.0001 0.0000 0.0000 0.0001 

Bulldozers 0.0015 0.0007 0.0004 0.0003 0.0015 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 0.0043 0.0030 0.0013 0.0043 
Topsoil Scraping 0.0004 0.0004 0.0004 

Coal Loading 0.0006 0.0006 0.0006 
Blasting 0.0086 0.0060 0.0026 0.0086 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.0002 0.0002 0.0002 
Coal Haul Truck 0.0003 0.0000 0.0001 0.0002 0.0003 

Service Vehicles (separated from 
graders line item) 0.0000 0.0000 0.0000 0.0000 0.0000 

Total 0.0160 0.0099 0.0050 0.0007 0.0000 0.0002 0.0002 0.0160 
0.56 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 0 0099 0 0050 0 0007 0 0000 0 0002 0 0002 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 7 88455E-09 1 65062E-08 2 53601E-09 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 000004 0 000001 

0 000005 Haul road and access road overlap 



  

 

 

  
 
 
 

Alton 300-foot Overburden Scenario, Alternative C 





Alton Tract - Alternative C 
AERMOD Area Source CO Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual CO 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.2878 0.1439 0.0576 0.0863 0.2878 

Bulldozers 1.0442 0.5221 0.3133 0.2088 1.0442 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 14.6594 10.2616 4.3978 14.6594 
Topsoil Scraping 0.4453 0.4453 0.4453 

Coal Loading 0.4550 0.4550 0.4550 
Blasting 0.2891 0.2024 0.0867 0.2891 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.3188 0.3188 0.3188 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0151 0.0076 0.0030 0.0045 0.0151 

Total 18.18 11.20 5.45 0.65 0.00 0.56 0.32 18.1801 
631.94 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 11 1980 5 4465 0 6541 0 0000 0 5627 0 3188 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 8 91646E-06 1 79166E-05 2 47411E-06 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 00853 0 00223 

0 01076 Haul road and access road overlap 



Alton Tract - Alternative C 
AERMOD Area Source NOx Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual NOx Q 

(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0329 0.0164 0.0066 0.0099 0.0329 

Bulldozers 0.1193 0.0597 0.0358 0.0239 0.1193 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 14.6594 10.2616 4.3978 14.6594 
Topsoil Scraping 0.0509 0.0509 0.0509 

Coal Loading 0.0520 0.0520 0.0520 
Blasting 0.0734 0.0513 0.0220 0.0734 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.1230 0.1230 0.1230 
Coal Haul Truck 0.6806 0.0681 0.1361 0.4764 0.6806 

Service Vehicles (separated from 
graders line item) 0.0339 0.0169 0.01 0.0102 0.0339 

Total 15.83 10.47 4.66 0.07 0.00 0.50 0.12 15.83 
550.09 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 10 4740 4 6571 0 0748 0 0000 0 4964 0 1230 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 8 34001E-06 1 53199E-05 2 82755E-07 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 0075 0 00086 

0 00838 Haul road and access road overlap 



Alton Tract - Alternative C 
AERMOD Area Source PM-10 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-10 Q 

(g/s) 
Total Development 

Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road Check 
Graders 0 0390 0 0195 0 0078 0 0117 0 0390 

Bulldozers 0 5815 0 2908 0 1745 0 1163 0 5815 
Overburden Loading 0 1908 0 1336 0 0572 0 1908 

Overburden Haul Truck 1 6041 0 8630 0 7411 1 6041 
Topsoil Scraping 0 3683 0 3683 0 3683 

Coal Loading 0 0060 0 0060 0 0060 
Blasting (within pit) 0 0073 0 0051 0 0022 0 0073 

Wind Erosion 0 6874 0 3437 0 2062 0 1375 0 6874 
Coal Processing (increase to 25' release height) 0 3351 0 3351 0 3351 

Access Road Traffic 1 4287 1 4287 1 4287 
Coal Haul Truck 0 7294 0 0605 0 2436 0 4252 0 7294 

Service Vehicles (separated from graders line item) 0 1415 0 0590 0 0471 0 0354 0 1415 
Total Emissions by Area 6.1190 1.78 1.49 0.62 0.34 0.47 1.43 6 1190 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 1.7752 1.4857 0.6221 0.3351 0.4723 1.4287 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 2.20078E-06 5.42073E-06 2.26441E-06 2.19215E-06 
Road Segments 44 140 
Volume Source Emission Rate (g/s) 0.0107 0.01021 

Open Pits Source Calculations have to model volume sources as independent adjacent sources with emissions input as g/s (BEEST figures out g/sec-m2 by area and volume inputs) 
Coal Pit Volumes(Assumes 180ft Depth) Leg 1 Leg 2 Leg 3 
Xinit(m) 100.58 100.58 100.58 
Yinit(m) 1325 800 600 
Dep h(m)** 54.9 54 9 54.9 Total Volume of Open pits 
Volume (m3) 7,311,643 4,414,577 3,310,933 15037152.55 
Equivalent Surface Area (m2) 133268.5 80464 60348 274080.5 
Emissions (g/s) 0.722412548 0.436173614 0.327130211 1.4857 (Matches main coal pit emissions above) 
Model Emission Rate (g/s-m2) 5.4207E-06 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
Assumes 120 foot average depth 
Xinit(m) 296 296 296 
Yinit(m) 1325 800 600 
Dep h(m) ** 36.58 36.58 36.58 Total Volume of Open pits 
Volume (m3) 14,345,107 8,661,197 6,495,898 29502201.60 
Equivalent Surface Area (m2) 392200 236800 177600 806600 
Total (g/s) 0.863146988 0.521145351 0.390859013 1.7752 (Matches total development area emissions above) 
Model Emission Rate (g/s-m2) 2.2008E-06 

** The BEEST AERMOD processor figures out the pit depth by using the input volume and surface area for the source 



Alton Tract - Alternative C 
AERMOD Area Source PM-2.5 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual PM-2.5 

Q (g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0027 0.0014 0.0005 0.0008 0.0027 

Bulldozers 0.3183 0.1591 0.0955 0.0637 0.3183 
Overburden Loading 0.0289 0.0202 0.0087 0.0289 

Overburden Haul Truck 0.1604 0.0863 0.0741 0.1604 
Topsoil Scraping 0.0368 0.0368 0.0368 

Coal Loading 0.0009 0.0009 0.0009 
Blasting 0.0004 0.0003 0.0001 0.0004 

Wind Erosion 0.1031 0.0516 0.0309 0.0206 0.1031 
Coal Processing 0.0338 0.0338 0.0338 

Access Road Traffic 0.1463 0.1463 0.1463 
Coal Haul Truck 0.0729 0.0061 0.0244 0.0425 0.0729 

Service Vehicles (separated from graders line item) 0.0141 0.0071 0.0028 0.0042 0.0141 
Total, g/sec 0.919 0.33 0.24 0.12 0.03 0.05 0.15 0.9187 

Total, ton/yr 31.94 
Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 806,600 274,081 274,713 152,856 
Emissions (g/s) 0 3320 0 2380 0 1211 0 0338 0 0476 0 1463 
Initial Lateral Width (m) 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 4 11608E-07 8 68222E-07 4 40835E-07 2 21334E-07 
Road Segments 44 144 
Volume Source Emission Rate (g/s) 0 00108 0 00102 

0 002097 Haul road and access road overlap 

Open Pits 
Coal Pit Volumes (210' below grade) Leg 1 Leg 2 Leg 3 
Xinit(m) 110 110 110 
Yinit(m) 1000 1000 750 
Depth(m) 62.5 62.5 62.5 
Volume (m3) 6873240 6873240 5154930 18901410 
Equivalent Surface Area (m2) 110000 110000 82500 302500 
Emissions at Pit Bottom (g/s) 0.0009 
Emissions assumed at 1/2 depth of pit g/s) 0.2099 
Emissions (g/s) 0.02090307 0.07664459 0.057483442 0.2108 0.155031102 
Model Emission Rate (g/s-m2) 6.9677E-07 

Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
assume 100' below grade 
Xinit(m) 350 350 350 



Yinit(m) 800 1400 700 
Depth(m) 30 30 30 
Volume (m3) 8,400,000 14,700,000 7,350,000 
Equivalent Surface Area (m2) 280000 490000 245000 1015000 
emissions in main pit overburden removal area (g/s) 0.1065 
other emissions assumed at 1/2 depth of main pit area 0.2123 
Total (g/s) 0.087965866 0.153940266 0.076970133 0.3189 
Model Emission Rate (g/s-m2) 3.1416E-07 



Alton Tract - Alternative C 
AERMOD Area Source SO2 Modeling Emissions 

Emissions by Area (g/s) 

Emission Activities 
Total Annual SO2 

Q(g/s) Total Development Area Main Coal Pit Reclamation Facilities 
Coal Haul 

Truck Road Access Road 
Graders 0.0001 0.0001 0.0000 0.0000 0.0001 

Bulldozers 0.0015 0.0007 0.0004 0.0003 0.0015 
Overburden Loading 0.0000 0.0000 0.0000 0.0000 

Overburden Haul Truck 0.0043 0.0030 0.0013 0.0043 
Topsoil Scraping 0.0004 0.0004 0.0004 

Coal Loading 0.0006 0.0006 0.0006 
Blasting 0.0086 0.0060 0.0026 0.0086 

Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0000 
Coal Processing 0.0000 0.0000 0.0000 

Access Road Traffic 0.0002 0.0002 0.0002 
Coal Haul Truck 0.0003 0.0000 0.0001 0.0002 0.0003 

Service Vehicles (separated from 
graders line item) 0.0000 0.0000 0.0000 0.0000 0.0000 

Total 0.0160 0.0099 0.0050 0.0007 0.0000 0.0002 0.0002 0.0160 
0.56 

Source Description Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

Area (m2) 1,255,880 303,991 264,387 152,856 
Emissions (g/s) 0 0099 0 0050 0 0007 0 0000 0 0002 0 0002 
Initial Lateral Width (m) 45 77 45 77 
Road Segment Length (m) 
Model Emission Rate (g/s-m2) 7 88455E-09 1 65062E-08 2 53601E-09 0 
Road Segments 66 143 
Volume Source Emission Rate (g/s) 0 000004 0 000001 

0 000005 Haul road and access road overlap 
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Responses to Comments Received on Proposed AP-42 Revisions 

Commenter 
and Date 

Source 
Category 

Comment Response 

John Hayden, Unpaved NSSGA- This comment reference a test report prepared 
National Stone, Roads sponsored tests by Air Control Techniques for the National 
Sand and Gravel (report dated Oct. Stone, Sand & Gravel Association, dated 
Association 15, 2004) at October 4, 2004. The report gives the results of 
(NSSGA); June California tests to determine unpaved road emissions 
14, 2006 aggregate 

producing plants 
support the 
proposed fine 
fractions. 

factors for controlled (wet suppression only) 
haul roads at two aggregate processing plants.  
A variation of the plume profiling method using 
TEOM continuous monitors with PM-2.5 and 
PM-10 inlets was employed.  Tests with road 
surface moisture content below 1.5 percent 
were considered to be uncontrolled.   

Based on the example PM-10 concentration 
profiles presented in the report, the maximum 
roadside PM-10 dust concentrations in the 
subject study were in the range of 300 
micrograms per cubic meter. This is an order of 
magnitude lower than the concentrations 
typically found in other unpaved road emission 
factor studies.   

For the range of plume concentrations 
measured in the NSSGA-sponsored test 
program, an average fine fraction (PM-2.5/PM-
10 ratio) of 0.15 was reported.  This fine fraction 
value is consistent with the results of the MRI 
dust tunnel testing in the same concentration 
range.  At plume concentrations more typical of 
unpaved road emission factor studies, the 
proposed value of 0.1 is applicable.   

There is no need for any revisions to the 
proposed changes to AP-42 as a result of the 
cited study. 

Hao Quinn, Paved vs. For a particular This comment does not relate to the 
Sacramento unpaved industrial facility, proposed changes to the fine particle 
Metro AQMD; roads the PM-10 fractions. 
July 20, 2006 emission factor 

equations show 
higher emissions 
from paved roads 
rather than 
unpaved roads. 

It is possible that the emissions from a heavily 
loaded paved road can exceed emissions from 
an unpaved road with a low-to-moderate silt 
content at the same industrial facility, even if 
traveled by the same vehicles.  This is the case 
in the cited example, for which the paved road 
silt loading is 70 g/m2 . 



  

 
  

 

  

 

 

 

 
 
 

 

 

 

 

 

 

 
 

 

Commenter 
and Date 

Source 
Category 

Comment Response 

Brian Leahy, Unpaved The k value for The latest (2003) approved AP-42 k values for 
Horizon roads PM-2.5 does not PM-2.5 in Table 13.2.2-2 are 0.23 and 0.27 
Environmental; appear to have lb/VMT for industrial and public roads, 
July 26, 2006 changed in the 

proposed 
revision.   

respectively.  The proposed values are 0.15 and 
0.18 lb/VMT, which are equivalent to 10 percent 
of the respective k values for PM-10.   

There is no need for revisions to the proposed 
changes to AP-42 as a result of this comment. 

Shengxin Jin, 
NYSDOT 
Environmental 
Analysis Bureau; 
undated 

Paved 
roads 

The conversion 
of proposed k 
values from 
g/VMT to g/VKT 
does not appear 
correct 

Regarding the revised k values for PM-2.5, 
when the k value of 0.66 g/VKT is multiplied by 
1.6 km/mi, it becomes 1.06 g/VMT, which 
rounds to 1.1 g/VKT given in the proposed 
revision.  Because the k values are given only to 
two significant figures, the converted values can 
vary by up to five digits in the second figure, 
depending on which direction the units 
conversion is made.  For example, when k value 
of 1.1 g/VKT is divided by 1.6 km/mi, the 
resulting value rounds to 0.69 g/VKT, but if 1.06 
g/VKT is divided by 1.6 km/mi, the resulting 
value rounds to 0.66 g/VKT. 

There is no need for revisions to the proposed 
changes to AP-42 as a result of this comment. 

The stated silt This comment does not relate to the 
loading impact of proposed changes to the fine particle 
antiskid abrasive fractions. 
does not appear The commenter is correct in that 500 lb/mi of 
correct antiskid abrasive with a 1% silt content 

produces a silt loading in the range of 0.5 g/m2 

rather than 2 g/m2 . EPA may elect to make a 
separate modification to correct this discrepancy 
at a later time. 



   

 

 

 
 
 

 

 

 

 

 
 

 
 

 

 

Proposed Revisions to Fine Fraction Ratios 

Used for AP-42 Fugitive Dust Emission Factors 


ABSTRACT 

       A number of fugitive dust studies have indicated that the PM2.5 / PM10 ratios 
measured by US EPA federal reference method (FRM) samplers are significantly lower 
than predicted by AP-42 emission factors.  As a result, the PM2.5 emission estimates are 
biased high. The controlled exposure study described in this report was conducted to 
compare fine fraction ratios derived from FRM samplers to those derived from the 
cyclone/impactor method that had been used to develop AP-42 emission factors for 
fugitive dust sources. The study was conducted by the Midwest Research Institute using 
the same cyclone/impactor samplers and operating method that generated the original 
AP-42 emission factors and associated PM2.5 / PM10 ratios. This study was sponsored by 
the Western Regional Air Partnership. 

       The study found that concentration measurements used to develop PM2.5 emission 
factors in AP-42 were biased high by a factor of two, as compared to PM2.5 
measurements from FRM samplers. This factor-of-two bias helps to explain why 
researchers have often seen a discrepancy in the proportion of fugitive dust found in 
PM2.5 emission inventories and modeled ambient air impacts, as compared to the 
proportion on ambient filter samples. This study also shows that the PM2.5 / PM10 ratios 
for fugitive dust should be in the range of 0.1 to 0.15. Currently, the ratios in AP-42 
range from 0.15 to 0.4 for most fugitive dust sources.    

       It is recommended that the results of this study be used to revise the AP-42 PM2.5 
emission factors for the following four fugitive dust source categories:  paved roads, 
unpaved roads (public and industrial), aggregate handling and storage piles, and 
industrial wind erosion (AP-42 Sections 13.2.1, 13.2.2, 13.2.4, & 13.2.5, respectively). 
Emission estimates for other fugitive dust producing activities, such as construction and 
demolition will also be affected since they are based on these four source categories.   

INTRODUCTION 

The Dust Emissions Joint Forum (DEJF) of the Western Regional Air Partnership 
(WRAP) is engaged in gathering and improving data pertaining to the PM2.5 and PM10 
components of fugitive dust emissions.  Most of the PM2.5 emission factors in EPA’s AP-
42 guidance for fugitive dust sources (USEPA, 2005) were determined by using high-
volume samplers, each fitted with a cyclone precollector and cascade impactor.  
Typically, AP-42 recommends that PM2.5 emission factors for dust sources be calculated 
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by using PM10 emission factor equations along with PM2.5/PM10 ratios that have been 
published by EPA in AP-42. 

Beginning with the introduction of the cyclone/impactor method, it was realized 
particle bounce from the cascade impactor stages to the backup filter may have resulted 
in inflated PM2.5 concentrations, even though steps were taken to minimize particle 
bounce. This led to an EPA-funded field study in the late 1990s (MRI, 1997) to gather 
comparative particle sizing data in dust plumes downwind of paved and unpaved roads 
around the country. The test results indicated that dichotomous samplers produced 
consistently lower PM2.5/PM10 ratios than generated with the cyclone/impactor system.  
Dichotomous samplers are federal reference method (FRM) samplers that are used to 
measure compliance with federal air quality standards for particulate matter measured as 
PM2.5 and PM10. Pending the eventual collection of additional data, the decision was 
made that the true ratios would best be represented by an averaging of the 
cyclone/impactor data with the dichotomous sampler data.  

Based on the results of the EPA-funded field program, modifications were made to 
the appropriate sections of AP-42 for dust emissions from paved and unpaved roads.  The 
PM2.5/PM10 ratio for emissions from unpaved roads (dominated by fugitive dust) was 
reduced from 0.26 to 0.15, and the PM2.5/PM10 ratio for the dust component of emissions 
from paved roads was reduced from 0.46 to 0.25.  In the 2003 revision to AP-42, the non-
dust component of paved road emissions was assigned a PM2.5/PM10 ratio of 0.76, 
accounting for vehicle exhaust and brake and tire wear. 

Subsequent to the modifications of the PM2.5/PM10 ratios in AP-42, additional field 
test results (mostly from ambient air samplers) indicated that further reductions to the 
ratios were warranted (Pace, 2005).  For example, ambient air monitoring data suggested 
that the fine fraction dust mass is of the order of 10 percent of the PM10 mass, based on 
chemical fingerprinting of the collected fine and coarse fractions of PM10 impacted by 
dust sources.  It is important to note, however, that particle size data applicable to fugitive 
dust emission factors should be gathered either from the emissions plume or near the 
point where emissions are generated (within 10 m of the downwind edge of the source).   

METHODOLOGY 

This led DEJF to fund Midwest Research Institute (MRI) in conducting a controlled 
study of particle sizing in dust plumes.  The objective of the study was to resolve the fine 
particle bias in the cyclone/impactor system, so that reliable PM2.5/PM10 ratios could be 
developed for as many dust source categories as possible.  For this purpose, an air 
exposure chamber connected to a recirculating supply air stream was used in conjunction 
with a fluidization system for generating well-mixed dust plumes from a variety of 
western soils and road surface materials.  R&P Model 2000 Partisol samplers were 
selected as the ground-truthing FRM samplers for PM10 and PM2.5. 
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This study was performed in two phases (see below), as described in the attached test 
report (Cowherd and Donaldson, 2005). The test report serves as the background 
document to support the recommended revisions to AP-42, and it contains all the quality 
assurance procedures and results of the testing. 

Phase I – Compare PM2.5 Measured by Cyclone/Impactor to FRM Sampler 

In the first testing phase of the project, PM2.5 measurements using the high-volume 
cascade impactors were compared to simultaneous measurements obtained with EPA 
FRM samplers for PM2.5. As stated above, these tests were conducted in a flow-through 
wind tunnel and exposure chamber, where the PM10 concentration level and uniformity 
were controlled. The results of the tests provided the basis for quantifying more 
effectively any sampling bias associated with the cascade impactor system. 

Phase 2 – Compare PM2.5 to PM10 Ratios for Different Geologic Soils 

With the same test setup, a second phase of testing was performed with reference 
method samplers, for the purpose of measuring PM2.5 to PM10 ratios for fugitive dust 
from different geologic sources in the West.  This testing provided needed information on 
the magnitude and variability of this ratio, especially for source materials that are 
recognized as problematic with regard to application of mitigative dust control measures. 

RESULTS 

The tests that were performed are listed in Tables 6 and 7 of the attached report.  The 
Phase I tests were performed in March and April of 2005.  The Phase II tests were 
performed in June through August of 2005. A total of 100 individual tests were 
performed, including 17 blank runs (for quality assurance purposes).  The raw and 
intermediate test data are summarized in the tables presented in Appendix A of the 
attached report.   

Based on the 100 wind tunnel tests that were performed in the wind tunnel study, the 
findings support the following conclusions: 

1.	 PM2.5 concentrations measured by the high-volume cyclone/impactor system 
used to develop AP-42 emission factors for fugitive dust sources have a positive 
bias by a factor of 2, as compared to the PM2 5 concentration measurements from 
reference-method samplers (see Figure 1).  The geometric mean bias is 2.01 and 
the arithmetic mean bias is 2.15. 

2.	 The PM2.5 bias associated with the cyclone/impactor system, as measured under 
controlled laboratory conditions with dust concentrations held at nearly steady 
values, closely replicates the bias observed in the prior EPA-funded field study 
at distributed geographic locations across the country.  
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3.	 The PM2.5/PM10 ratios measured by the FRM samplers in the current study for a 
variety of western soils show a decrease in magnitude with increasing PM10 
concentration (see Figure 2). Soils with a nominally spherical shape are 
observed to have somewhat lower ratios (at given PM10 concentrations) than 
soils with angular shape.  A very similar dependence of PM2.5/PM10 ratio on 
PM10 concentration was also observed in the prior field study that used 
dichotomous samplers as FRM devices. 

4.	 The test data from the current study support a PM2.5/PM10 ratio in the range of 
0.1 to 0.15 for typical uncontrolled fugitive dust sources (see Figure 2).  The 
PM2.5/PM10 ratio of 0.1 is also supported by numerous other studies including 
the prior EPA-funded field study that used dichotomous samplers as reference 
devices. It is possible that a ratio as low as 0.05 (as was found in the prior field 
tests of unpaved road emission factors) might be appropriate for very dusty 
sources, but this would require extrapolation of the current test data from the 
wind tunnel study. 

DISCUSSION 

Peer Review 

The test report on the wind tunnel study (Cowherd and Donaldson, 2005) was issued 
first in draft form for external peer review.  Three peer reviewers (having no prior contact 
with the study) were selected by the DEJF:  Patrick Gaffney (California Air Resources 
Board), John Kinsey (U.S. Environmental Protection Agency), and Mel Zeldin (Private 
Consultant). In addition, peer review comments were provided by Duane Ono (Great 
Basin UAPCD) and Richard Countess (Countess Environmental) who helped to develop 
this study. After the review comments on the draft test report were received, comment/ 
response logs were prepared by MRI, listing each comment and the response to each 
comment. The next step was to modify the draft test report in accordance with the 
responses to the review comments. The final test report was issued on October 12, 2005. 

Recommended Particle Size Ratios 

Based on the results of the WRAP/DEJF study (see attached test report) and the prior 
EPA-funded field study, it is proposed that new PM2.5/PM10 ratios be adopted for several 
categories of (uncontrolled) fugitive dust sources, as addressed in AP-42.  The proposed 
ratios (given to the nearest 0.05) are summarized in Table 1.  It should be noted that these 
fine fraction ratios and the emission factors could change in the future if field studies 
show other differences than those identified through this study.   

The proposed PM2.5/PM10 ratios in Table 1, apply to dry surface materials, having 
moisture contents in the range of 1% or less.  Such materials when exposed to energetic 
disturbances produce dust plumes with core PM10 concentrations in the range of 5,000 
micrograms per cubic meter, near the point of emissions generation.  The wind tunnel test 
data show that dust plumes with lower core concentrations have higher PM2.5/PM10 
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ratios. This might occur, for example, at higher soil (or other surface material) moisture 
contents. However, the emissions from such sources typically are substantially lower 
with correspondingly less impact on the ambient environment.     

Table 1. Proposed Particle Size Ratios for AP-42 
Fugitive dust source category AP-42 

section 
PM2.5/PM10 Ratio 

Current Proposed 

Paved Roads  13.2.1 0.25 0.15 

Unpaved Roads (Public & Industrial) 13.2.2 0.15 0.1 

Construction & Demolition – 0.208 1 0.1 

Aggregate Handling & Storage Piles 13.2.4 0.314 0.1 (traffic) 
0.15 (transfer) 

Industrial Wind Erosion 13.2.5 0.40 0.15 

Agricultural Tilling – 0.222 2 0.2 (no 
change) 

Open Area Wind Erosion – - 0.15 

Notes: 

1   AP-42 Section 13.2.3 suggests using emission factors for individual dust 
producing activities, e.g., materials handling and unpaved roads.  The WRAP 
Fugitive Dust Handbook recommends using a fine fraction ratio of 0.208 from 
a report prepared for the US EPA, Estimating Particulate Matter Emissions 
from Construction Operations (MRI, 1999). 

2   Agricultural tilling was dropped from the 5th edition of AP-42.  The WRAP 
Fugitive Dust Handbook recommends using a fine fraction ratio of 0.222 from 
Section 7.4 of the California Air Resources Board’s Emission Inventory 
Methodology (CARB, 2003). 

The justification for each proposed ratio in Table 1 is provided by source category in 
the sections below. In each case, reference is made to test reports that contain supporting 
data. 

Paved Roads 

For the dust component of particulate emissions from paved roads, a PM2.5/PM10 
ratio of 0.15 is recommended.  The proposed ratio is based on the factor-of-two bias in 
the cyclone/impactor data for the wind tunnel study, which tested western soils and road 
surface materials.  As shown in Table 1, the current AP-42 ratio is 0.25.  It should be 
recalled that the nondust component of paved road particulate emissions has been 
assigned a much higher ratio of 0.76, based on inputs from the EPA’s MOBILE 6 model. 

5
 



   

 

 

 

 

 

 

  

 

 
 
 

Unpaved Roads 

For the dust component of particulate emissions from unpaved roads, which 
dominates the total particulate emissions from this source category, a PM2.5/PM10 ratio of 
0.1 is recommended.  The proposed ratio is justified from the test results of the wind 
tunnel study for a variety of western surface materials.  It is also consistent with the 
factor-of-two bias in the cyclone/impactor data from the wind tunnel study and with the 
results of the prior field study that used dichotomous samplers as FRM devices (MRI, 
1997). 

Construction and Demolition 

The dust component of particulate emissions from construction and demolition 
dominate the total particulate emissions from this source category.  A PM2.5/PM10 ratio of 
0.1 is recommended for dust emissions from construction and demolition.  The proposed 
ratio is justified by the fact that the dominant dust source associated with construction 
and demolition projects is emissions from vehicle travel over unpaved surfaces.  This is 
shown by case studies that calculate particulate emissions from representative 
construction activities (road, building, and nonbuilding construction).  For example, the 
fine fraction ratio for scraper travel averages about 0.2 (Muleski et al., 2005), before 
correcting for the factor-of- two bias in the cyclone/impactor system.  Moreover this 
includes the diesel emissions that are contained within the fine fraction component.   

It should be noted that if large open areas are disturbed (such as in land clearing) and 
left unprotected, and the areas are exposed to high winds, open area wind erosion can 
also be an important contributor to dust emissions from this source category.  The 
recommended fine fraction ratio identified below should be used for the open area wind 
erosion component. 

Aggregate Handling and Storage Piles 

Although usually not a major source in comparison with traffic around storage piles, 
the transfer of aggregate associated with bucket loaders and unloaders or conveyor 
transfer points is addressed directly in this section of AP-42.  A PM2.5/PM10 ratio of 0.15 
is recommended for transfer operations.  This is half the current value in AP-42 and 
reflects adjustment for the factor-of-two bias in the cyclone/impactor test results. 

The dominant dust component of particulate emissions from aggregate handling and 
storage piles typically consists of loader and truck traffic around the storage piles.  AP-42 
refers the reader to the unpaved roads section to find appropriate emission factors.  A 
PM2.5/PM10 ratio of 0.1 is recommended for this source.  The proposed ratio is consistent 
with that recommended above for traffic on unpaved surfaces. 
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Industrial Wind Erosion 

For the dust component of particulate emissions from industrial wind erosion, a 
PM2.5/PM10 ratio of 0.15 is recommended.  Industrial wind erosion is associated with 
crushed aggregate materials, such as coal or metallic ore piles. Examples would include 
open storage piles at mining operations.  The proposed ratio is justified by portable wind 
tunnel tests of industrial aggregate materials which produced PM2.5/PM10 ratios averaging 
0.4, as indicated by the current AP-42 fine fraction ratio given in Table 1.  When these 
results are corrected for the bias associated with the cyclone/impactor system at very high 
PM10 concentrations observed in the effluent from the portable wind tunnel (exceeding 
10,000 μg/m3), the result is 0.15. 

Agricultural Tilling 

For the dust component of particulate emissions from agricultural tilling and related 
land preparation activities, which dominates the total particulate emissions from this 
source category, no new PM2.5/PM10 ratio can be recommended at this time, because of 
the lack of published test data. However, the current factor of 0.2, as listed in Table 1, 
appears to be generally consistent with the results of the current wind tunnel tests.  It was 
found that the agricultural soils tested in the wind tunnel produced slightly higher ratios 
than the other test materials.  In addition, the dust plume core concentrations from 
agricultural operations are generally observed to be less intense because of the lower 
equipment speeds involved and the lack of repeated travel over the same routes. 

Open Area Wind Erosion 

For the dust component of particulate emissions from open area wind erosion (not 
currently addressed in AP-42), a PM2.5/PM10 ratio of 0.15 is recommended.  Open area 
wind erosion is associated with exposed soils that have been disturbed, removing the 
protection afforded by natural crusting.  Examples would include freshly tilled 
agricultural fields prior to planting of crops.  The proposed ratio is justified by wind 
tunnel tests of exposed soils (MRI, 1994), which produced PM2.5/PM10 ratios averaging 
0.3. When these results are corrected for the bias associated with the cyclone/impactor 
system, the ratio becomes 0.15.  This is consistent with the PM2.5/PM10 ratios in the range 
of 0.12 measured during dust storms on Owens Dry Lake (Ono, 2005). 

Specific Revisions to AP-42 

This section presents a listing of specific revisions to AP-42, for the purpose of 
incorporating the proposed PM2.5/PM10 ratios. As shown in Table 2, five subsections of 
AP-42 Section 13.2, Fugitive Dust, are impacted by the proposed changes.  However, one 
of the five sections (13.2.3, Heavy Construction Operations) is impacted only indirectly 
because it refers to other sections of AP-42 for fugitive dust emission factors.   
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In most cases, the change in the PM2.5/PM10 ratio is accomplished by changing the 
appropriate PM-2.5 particle size multiplier (k-factor) for the respective emission factor 
equation. In addition, the changes need to be referenced to the WRAP test report 
(Cowherd and Donaldson, 2005). 

Table 2. Specific revisions to AP-42 that are incorporated 
into the AP-42 sections included in Attachment A. 

Source 
category 

Sub-
section Title Revision Comments 

13.2.1 Paved 
Roads 

13.2.1.3 Predictive 
Emission Factor 
Equation 

In Table 13.2.1-1, reduce 
k values for PM-2.5 by 40 
percent, e.g., the new 
value is 1.1 g/VMT (and 
equivalent values for the 
other units) 

Add ref. number 
for WRAP test 
report 

13.2.1.5 Changes since 
Fifth Edition 

Modify statement (1) to 
reflect change in fine 
fraction 

References Add WRAP test report as 
Ref. 22 

13.2.2 
Unpaved 
Roads 

13.2.2.2 Emission 
Calculation and 
Correction 
Parameters 

In Table 13.2.2-2, reduce 
k values for PM-2.5 by 
33%, e.g., the new value 
is 0.15 lb/VMT for 
industrial roads and 
0.18 lb/VMT for public 
roads (and equivalent 
values for the other units) 

Add ref. number 
for WRAP test 
report 

13.2.2.4 Updates since 
Fifth Edition 

Add sentences describing 
change in fine fraction  

References Add WRAP test report 
13.2.3 Heavy 
Construction 
Operations 

– – No changes required Refers to other 
AP-42 sections for 
emission factors 

13.2.4 
Aggregate 
Handling and 
Storage Piles 

13.2.4.3 Predictive 
Emission Factor 
Equations 

In k-factor table for 
Equation 1 for transfer 
operations, change PM-
2.5 multiplier to 0.053 
(dimensionless) 

Add ref. number 
for WRAP test 
report 

References Add WRAP test report  
13.2.5 
Industrial Wind 
Erosion 

13.2.5.2 Emissions and 
Correction 
Parameters 

In k-factor table for 
Equation 1, change 
PM-2.5 multiplier to 0.075 
(dimensionless) 

Add ref. number 
for WRAP test 
report 

References Add WRAP test report 
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CONCLUSION 

       This study found that concentration measurements used to develop PM2.5 emission 
factors for AP-42 were biased high by a factor of two, as compared to PM2.5 
measurements from FRM samplers. This factor-of-two bias helps to explain why 
researchers have often seen a similar discrepancy in the proportion of fugitive dust found 
in PM2.5 emission inventories and modeled ambient impacts, as compared to the 
proportion observed on ambient filter samples.  This study also shows that the PM2.5 / 
PM10 ratios for fugitive dust should be in the range of 0.1 to 0.15. Currently, the fine 
fraction ratios in AP-42 range from 0.15 to 0.4 for most fugitive dust sources.    

       It is recommended that the results of this study by used to revise the AP-42 PM2.5 
emission factors for the following four fugitive dust source categories:  paved roads, 
unpaved roads (public and industrial), aggregate handling and storage piles, and 
industrial wind erosion (AP-42 Sections 13.2.1, 13.2.2, 13.2.4, & 13.2.5, respectively). 
Emission estimates for other fugitive dust producing activities, such as construction and 
demolition, will also be affected since they are based on these four source categories.  It 
is recommended that revisions to the current AP-42 sections for these fugitive dust 
sources be adopted as shown in Attachment A to this report.   

IMPLICATIONS 

The proposed revisions to AP-42 are needed to ensure the most accurate PM2.5 and 
PM10 fugitive dust emissions inventories that are possible for regional haze regulatory 
purposes, given the available resources and the significant contribution of fugitive dust to 
visibility impairment.  In particular, the revisions will affect the quantity of dust 
apportioned to the fine (PM2.5) versus coarse (PM2.5-10) size modes, which have 
significantly different effects on visibility and long-range transport potentials.  This will 
reduce PM2.5 emission estimates for fugitive dust sources to about half their current level. 
It will also increase the coarse-mode size fraction for fugitive dust, which would be 
important in the event that a PM coarse standard is adopted by the US EPA and emission 
inventories are developed. 

The revisions will be helpful in developing accurate emission inventories for PM 
nonattainment, maintenance, and action plan areas throughout the country.  Finally, the 
proposed modifications to the fine fractions associated with EPA’s AP-42 emission 
factors will ensure widespread availability of the most recent and accurate scientific 
information. 
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Figure 1. Phase I test results show that the Cyclone/ Impactor method measured PM2.5 concentrations that were two times higher than 
those measured by Federal Reference Method samplers when simultaneously exposed to the well-mixed dust environment in the wind 
tunnel. 
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Figure 2. Phase II tests show that the PM2.5/PM10 ratio decreased with increasing PM concentrations, and could be expected to be in 
the range of 0.1 at concentrations that are typical of fugitive dust emission plumes. 
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11.9 Western Surface Coal Mining 

11.9.1 General1 

There are 12 major coal fields in the western states (excluding the Pacific Coast and Alaskan 
fields), as shown in Figure 11.9-1. Together, they account for more than 64 percent of the surface minable 
coal reserves in the United States.2  The 12 coal fields have varying characteristics that may influence 
fugitive dust emission rates from mining operations including overburden and coal seam thicknesses and 
structure, mining equipment, operating procedures, terrain, vegetation, precipitation and surface moisture, 
wind speeds, and temperatures. The operations at a typical western surface mine are shown in 
Figure 11.9-2. All operations that involve movement of soil or coal, or exposure of erodible surfaces, 
generate some amount of fugitive dust. 

The initial operation is removal of topsoil and subsoil with large scrapers. The topsoil is carried 
by the scrapers to cover a previously mined and regraded area as part of the reclamation process or is 
placed in temporary stockpiles. The exposed overburden, the earth that is between the topsoil and the coal 
seam, is leveled, drilled, and blasted. Then the overburden material is removed down to the coal seam, 
usually by a dragline or a shovel and truck operation. It is placed in the adjacent mined cut, forming a 
spoils pile. The uncovered coal seam is then drilled and blasted. A shovel or front end loader loads the 
broken coal into haul trucks, and it is taken out of the pit along graded haul roads to the tipple, or truck 
dump. Raw coal sometimes may be dumped onto a temporary storage pile and later rehandled by a front 
end loader or bulldozer. 

At the tipple, the coal is dumped into a hopper that feeds the primary crusher, then is conveyed 
through additional coal preparation equipment such as secondary crushers and screens to the storage area. 
If the mine has open storage piles, the crushed coal passes through a coal stacker onto the pile. The piles, 
usually worked by bulldozers, are subject to wind erosion. From the storage area, the coal is conveyed to a 
train loading facility and is put into rail cars. At a captive mine, coal will go from the storage pile to the 
power plant. 

During mine reclamation, which proceeds continuously throughout the life of the mine, overburden 
spoils piles are smoothed and contoured by bulldozers. Topsoil is placed on the graded spoils, and the land 
is prepared for revegetation by furrowing, mulching, etc. From the time an area is disturbed until the new 
vegetation emerges, all disturbed areas are subject to wind erosion. 

11.9.2 Emissions 

Predictive emission factor equations for open dust sources at western surface coal mines are 
presented in Tables 11.9-1 and 11.9-2. Each equation applies to a single dust-generating activity, such as 
vehicle traffic on haul roads. The predictive equation explains much of the observed variance in emission 
factors by relating emissions to three sets of source parameters: (1) measures of source activity or energy 
expended (e. g., speed and weight of a vehicle traveling on an unpaved road); (2) properties of the material 
being disturbed (e. g., suspendable fines in the surface material of an unpaved road); and (3) climate (in 
this case, mean wind speed). 
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Figure 11.9-1. Coal fields of the western United States.3
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Figure 11.9-2. Operations at typical western surface coal mines. 
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The equations may be used to estimate particulate emissions generated per unit of source extent or 
activity (e. g., distance traveled by a haul truck or mass of material transferred). The equations were 
developed through field sampling of various western surface mine types and are thus applicable to any of 
the surface coal mines located in the western United States. 

In Tables 11.9-1 and 11.9-2, the assigned quality ratings apply within the ranges of source 
conditions that were tested in developing the equations given in Table 11.9-3. However, the equations 
should be derated 1 letter value (e. g., A to B) if applied to eastern surface coal mines. 

In using the equations to estimate emissions from sources found in a specific western surface mine, 
it is necessary that reliable values for correction parameters be determined for the specific sources of 
interest if the assigned quality ratings of the equations are to be applicable. For example, actual silt content 
of coal or overburden measured at a facility should be used instead of estimated values. In the event that 
site-specific values for correction parameters cannot be obtained, the appropriate geometric mean values 
from Table 11.9-3 may be used, but the assigned quality rating of each emission factor equation should be 
reduced by 1 level (e. g., A to B). 

Emission factors for open dust sources not covered in Table 11.9-3 are in Table 11.9-4. These 
factors were determined through source testing at various western coal mines. 

The factors in Table 11.9-4 for mine locations I through V were developed for specific 
geographical areas. Tables 11.9-5 and 11.9-6 present characteristics of each of these mines (areas). A 
“mine-specific” emission factor should be used only if the characteristics of the mine for which an 
emissions estimate is needed are very similar to those of the mine for which the emission factor was 
developed. The other (nonspecific) emission factors were developed at a variety of mine types and thus are 
applicable to any western surface coal mine. 

As an alternative to the single valued emission factors given in Table 11.9-4 for train or truck 
loading and for truck or scraper unloading, two empirically derived emission factor equations are presented 
in Section 13.2.4 of this document. Each equation was developed for a source operation (i. e., batch drop 
and continuous drop, respectively) comprising a single dust-generating mechanism that crosses industry 
lines. 

Because the predictive equations allow emission factor adjustment to specific source conditions, 
the equations should be used in place of the single-valued factors in Table 11.9-4 for the sources identified 
above, if emission estimates for a specific western surface coal mine are needed. However, the generally 
higher quality ratings assigned to the equations are applicable only if: (1) reliable values of correction 
parameters have been determined for the specific sources of interest, and (2) the correction parameter 
values lie within the ranges tested in developing the equations. Caution must be exercised so that only the 
unbound (sorbed) moisture (i. e., not any bound moisture) is used in determining the moisture content for 
input to the Chapter 13 equations. 
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Table 11.9-1 (English Units). EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES
 
AT WESTERN SURFACE COAL MINESa
 

Operation Material 

Emissions By Particle Size Range (Aerodynamic Diameter)b,c 

Units 

EMISSION 
FACTOR 
RATING 

Emission Factor Equations Scaling Factors 

TSP #30 µm #15 µm #10 µmd #2.5 µm/TSPe 

Blastingf 

Truck loading 

Bulldozing 

Dragline 

Vehicle trafficg 

Grading 

Active storage pileh

 (wind erosion and
 maintenance) 

Coal or
 overburden 

Coal 

Coal 

Overburden 

Overburden 

Coal 

0.000014(A)1 5 ND 

1.16 
(M)1 2 

0.119 
(M)0 9 

78.4 (s)1 2 

(M)1 3 
18.6 (s)1 5 

(M)1 4 

5.7 (s)1 2 

(M)1 3 
1.0 (s) 1 5 

(M)1 4 

0.0021 (d)1 1 

(M)0 3 
0.0021 (d)0 7 

(M)0 3 

0.040 (S)2 5 0.051 (S)2 0 

0.72 u ND 

0.52e 0.03 

0.75 0.019 

0.75 0.022 

0.75 0.105 

0.75 0.017 

0.60 0.031 

ND ND

lb/blast

lb/ton

lb/hr

lb/hr

lb/yd3

lb/VMT

 lb 
(acre)(hr) 

C_DD 

BBCC 

CCDD 

BCDD 

BCDD 

CCDD 

Ci_ _ _ 

a	 Reference 1, except as noted. VMT = vehicle miles traveled. ND = no data. Quality ratings coded where “Q, X, Y, Z” are ratings for #30 µm, 
#15 µm, #10 µm, and #2.5 µm, respectively. See also note below. 

b	 Particulate matter less than or equal to 30 µm in aerodynamic diameter is sometimes termed “suspendable particulate” and is often used as a 
surrogate for TSP (total suspended particulate). TSP denotes what is measured by a standard high volume sampler (see Section 13.2). 

cSymbols for equations: 
A = horizontal area (ft2), with blasting depth # 70 ft. Not for vertical face of a bench. 
M = material moisture content (%) 

s = material silt content (%) 
u = wind speed (mph) 
d = drop height (ft) 

W = mean vehicle weight (tons) 
S = mean vehicle speed (mph) 
w = mean number of wheels 
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Table 11.9-1 (cont.). 
d Multiply the #15-µm equation by this fraction to determine emissions, except as noted.
 
e Multiply the TSP predictive equation by this fraction to determine emissions.
 
f Blasting factor taken from a reexamination of field test data reported in Reference 1. See Reference 4.
 
g To estimate emissions from traffic on unpaved surfaces by vehicles such as haul trucks, light-to-medium duty vehicles, or scrapers in the travel
 

mode, see the unpaved road emission factor equation in AP-42 Section 13.2.2. 
h	 Coal storage pile factor taken from Reference 5. To estimate emissions on a shorter time scale (e. g., worst-case day), see the procedure presented 

in Section 13.2.5. 
Rating applicable to mine types I, II, and IV (see Tables 11.9-5 and 11.9-6). 

Note: Section 234 of the Clean Air Act of 1990 required EPA to review and revise the emission factors in this Section (and models used to evaluate 
ambient air quality impact), to ensure that they did not overestimate emissions from western surface coal mines. Due to resource and technical 
limitations, the haul road emission factors were isolated to receive the most attention during these studies, as the largest contributor to emissions. 
Resultant model evaluation with revised emission factors have improved model prediction for total suspended particulate (TSP); however, there is 
still a tendency for overprediction of particulate matter impact for PM-10, for as yet undetermined causes, prompting the Agency to make a policy 
decision not to use them for regulatory applications to these sources. However, the technical consideration exists that no better alternative data are 
currently available and the information should be made known. Users should accordingly use these factors with caution and awareness of their likely 
limitations. 
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Table 11.9-2 (Metric Units). EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES 

AT WESTERN SURFACE COAL MINESa
 

Operation Material 

Emissions By Particle Size Range (Aerodynamic Diameter)b,c 

Units 

EMISSION 
FACTOR 
RATING 

Emission Factor Equations Scaling Factors 

TSP #30 µm #15 µm #10 µmd #2.5 µm/TSPe 

Blastingf 

Truck loading 

Bulldozing 

Dragline 

Vehicle trafficg 

Grading 

Active storage pileh

 (wind erosion and
 maintenance) 

Coal or
 overburden 

Coal 

Coal 

Overburden 

Overburden 

Coal 

0.00022(A)1 5 ND 

0.580 
(M)1 2 

0.0596 
(M)0 9 

35.6 (s)1 2 

(M)1 4 
8.44 (s)1 5 

(M)1 4 

2.6 (s)1 2 

(M)1 3 
0.45 (s)1 5 

(M)1 4 

0.0046 (d)1 1 

(M)0 3 
0.0029 (d)0 7 

(M)0 3 

0.0034 (S)2 5 0.0056 (S)2 0 

1.8 u ND 

0.52e 0.03 

0.75 0.019 

0.75 0.022 

0.75 0.105 

0.75 0.017 

0.60 0.031 

ND ND

kg/blast

kg/Mg

kg/hr

kg/hr

kg/m3

kg/VKT

 kg 
(hectare)(hr)

 C_DD 

BBCC 

CCDD 

BCDD 

BCDD 

CCDD 

Ci_ _ _ 

a	 Reference 1, except as noted. VKT = vehicle kilometers traveled. ND = no data. Quality ratings coded as “QXYZ”, where Q, X, Y, and Z are 
quality ratings for #30 µm, #15 µm, #10 µm, and #2.5 µm, respectively. See also note below. 

b	 Particulate matter less than or equal to 30 µm in aerodynamic diameter is sometimes termed “suspendable particulate” and is often used as a 
surrogate for TSP (total suspended particulate). TSP denotes what is measured by a standard high volume sampler (see Section 13.2). 
Symbols for equations: 

A = horizontal area (m2), with blasting depth # 21 m. Not for vertical face of a bench. 
M = material moisture content (%)
 

s = material silt content (%)
 
u = wind speed (m/sec)
 
d = drop height (m)
 

W = mean vehicle weight (Mg)
 
S = mean vehicle speed (kph)
 
w = mean number of wheels
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Table 11.9-2 (cont.). 
d Multiply the # 15-µm equation by this fraction to determine emissions, except as noted.
 
e Multiply the TSP predictive equation by this fraction to determine emissions.
 
f Blasting factor taken from a reexamination of field test data reported in Reference 1. See Reference 4.
 
g To estimate emissions from traffic on unpaved surfaces by vehicles such as haul trucks, light-to-medium duty vehicles, or scrapers in the travel
 

mode, see the unpaved road emission factor equation in AP-42 Section 13.2.2 
h	 Coal storage pile factor taken from Reference 5. To estimate emissions on a shorter time scale (e. g., worst-case day), see the procedure presented 

in Section 13.2.5. 
Rating applicable to mine types I, II, and IV (see Tables 11.9-5 and 11.9-6). 

Note: Section 234 of the Clean Air Act of 1990 required EPA to review and revise the emission factors in this Section (and models used to evaluate 
ambient air quality impact), to ensure that they did not overestimate emissions from western surface coal mines. Due to resource and technical 
limitations, the haul road emission factors were isolated to receive the most attention during these studies, as the largest contributor to emissions. 
Resultant model evaluation with revised emission factors have improved model prediction for total suspended particulate (TSP); however, there is 
still a tendency for overprediction of particulate matter impact for PM-10, for as yet undetermined causes, prompting the Agency to make a policy 
decision not to use them for regulatory applications to these sources. However, the technical consideration exists that no better alternative data are 
currently available and the information should be made known. Users should accordingly use these factors with caution and awareness of their likely 
limitations. 



Table 11.9-3 (Metric And English Units). TYPICAL VALUES FOR CORRECTION
 
FACTORS APPLICABLE TO THE PREDICTIVE EMISSION FACTOR EQUATIONSa
 

Source Correction Factor 

Number Of 
Test 

Samples Range 
Geometric 

Mean Units 

Blasting Area blasted 17 100 ! 6,800 1,590 m2 

Area blasted 17 1100 ! 73,000 17,000 ft2 

Coal loading Moisture 7 6.6 - 38 17.8 % 

Bulldozers 

Coal Moisture 3 4.0 - 22.0 10.4 % 

Silt 3 6.0 - 11.3 8.6 %

 Overburden Moisture 8 2.2 - 16.8 7.9 % 

Silt 8 3.8 - 15.1 6.9 % 

Dragline Drop distance 19 1.5 - 30 8.6 m 

Drop distance 19  5 - 100 28.1 ft 

Moisture 7 0.2 - 16.3 3.2 % 

Scraper Silt 10 7.2 - 25.2 16.4 % 

Weight 15  33 - 64 48.8 Mg 

Weight 15  36 - 70 53.8 ton 

Grader Speed 7 8.0 - 19.0 11.4 kph 

Speed 5.0 - 11.8 7.1 mph 

Haul truck Silt content 61 1.2 ! 19.2 4.3 % 

Moisture 60 0.3 ! 20.1 2.4 % 

Weight 61 20.9 ! 260 110 mg 

Weight 61 23.0 ! 290 120 ton 
a Reference 1,6. 
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Table 11.9-4 (English And Metric Units). UNCONTROLLED PARTICULATE EMISSION FACTORS FOR OPEN DUST
 
SOURCES AT WESTERN SURFACE COAL MINES
 

Source Material 
Mine 

Locationa 
TSP Emission 

Factorb Units 

EMISSION 
FACTOR 
RATING 

Drilling Overburden Any 1.3 lb/hole C
0.59 kg/hole  C 

Coal V 0.22 lb/hole E 
0.10 kg/hole E 

Topsoil removal by scraper Topsoil Any 0.058 lb/ton E 
0.029 kg/Mg E 

IV 0.44 lb/ton E
0.22 kg/Mg  E 

Overburden replacement Overburden Any 0.012 lb/ton C 
0.0060 kg/Mg C 

Truck loading by power shovel (batch drop)c Overburden V 0.037 lb/ton E
0.018 kg/Mg  E 

Train loading (batch or continuous drop)c Coal Any 0.028 lb/ton E
0.014 kg/Mg  E 

III 0.0002 lb/ton E
0.0001 kg/Mg  E 

Bottom dump truck unloading (batch drop)c Overburden V 0.002 lb/ton E 
0.001 kg/Mg E 

Coal IV 0.027 lb/ton E 
0.014 kg/Mg E 

III 0.005 lb/ton E 
0.002 kg/Mg E 

II 0.020 lb/ton E 
0.010 kg/Mg E 

I 0.014 lb/T E
0.0070 kg/Mg  E 

Any 0.066 lb/T D 
0.033 kg/Mg D 
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Table 11.9-4 (cont.). 

Source Material 
Mine 

Locationa 

TSP 
Emission 
Factorb Units 

EMISSION 
FACTOR 
RATING 

End dump truck unloading (batch drop)c 

Scraper unloading (batch drop)c 

Wind erosion of exposed areasd 

Coal 

Topsoil 

Seeded land, stripped 
overburden, graded overburden 

V 

IV 

Any 

0.007 
0.004 

0.04 
0.02 

0.38 

0.85

lb/T 
kg/Mg 

lb/T 
kg/Mg

 T 
(acre)(yr)

 Mg 
(hectare)(yr) 

E 
E 

E
 E 

C 

C 

a	 Roman numerals I through V refer to specific mine locations for which the corresponding emission factors were developed (Reference 5). 
Tables 11.9-4 and 11.9-5 present characteristics of each of these mines. See text for correct use of these “mine-specific” emission factors. The 
other factors (from Reference 7, except for overburden drilling from Reference 1) can be applied to any western surface coal mine. 

b Total suspended particulate (TSP) denotes what is measured by a standard high volume sampler (see Section 13.2). 
Predictive emission factor equations, which generally provide more accurate estimates of emissions, are presented in Chapter 13. 

d To estimate wind erosion on a shorter time scale (e. g., worst-case day), see Section 13.2.5. 
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Table 11.9-5 (Metric And English Units). GENERAL CHARACTERISTICS OF SURFACE COAL MINES 

REFERRED TO IN TABLE 11.9-4a
 

Mine 

I 

II 

III 

IV 

V 

Location 

N.W. Colorado 

S.W. Wyoming 

S.E. Montana 

Central North Dakota 

N.E. Wyoming 

Type Of Coal 
Mined 

Subbitum. 

Subbitum. 

Subbitum. 

Lignite 

Subbitum. 

Terrain 

Moderately
 steep 

Semirugged 

Gently rolling
 to semirugged 

Gently rolling 

Flat to gently rolling 

Vegetative 
Cover 

Moderate,
 sagebrush 

Sparse,
 sagebrush 

Sparse,
 moderate,
 prairie
 grassland 

Moderate,
 prairie
 grassland 

Sparse,
 sagebrush 

Surface Soil Type And 
Erodibility Index 

Clayey loamy (71) 

Arid soil with clay
 and alkali or
 carbonate
 accumulation (86) 

Shallow clay loamy
 deposits on bedrock
 (47) 

Loamy, loamy to
 sandy (71) 

Loamy, sandy,
 clayey, and clay
 loamy (102) 

Mean Wind 
Speed 

m/s mph 

2.3 5.1 

6.0 13.4 

4.8 10.7 

5.0 11.2 

6.0 13.4 

Mean Annual 
Precipitation 

cm in. 

38 15 

36 14 

28 - 41 11 - 16 

43 17 

36 14 

a Reference 4. 
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Table 11.9-6 (English Units). OPERATING CHARACTERISTICS OF THE COAL MINES
 
REFERRED TO IN TABLE 11.9-4a
 

Parameter Required Information Units 

Mine 

I II III IV V 

Production rate 

Coal transport 

Stratigraphic
 data 

Coal analysis
 data 

Surface
 disposition 

Storage 

Blasting 

Coal mined 

Avg. unit train frequency 

Overburden thickness 

Overburden density 

Coal seam thicknesses 

Parting thicknesses 

Spoils bulking factor 

Active pit depth 

Moisture 

Ash 

Sulfur 

Heat content 

Total disturbed land 

Active pit 

Spoils 

Reclaimed 

Barren land 

Associated disturbances 

Capacity 

Frequency, total 

Frequency, overburden 

Area blasted, coal 

Area blasted, overburden 

106 ton/yr 

per day 

ft 

lb/yd3 

ft 

ft 

% 

ft 

% 

%, wet 

%, wet 

Btu/lb 

acre 

acre 

acre 

acre 

acre 

acre 

ton 

per week 

per week 

ft2 

ft2 

1.13 

NA 

21 

4000 

9,35 

50 

22 

52 

10 

8 

0.46 

11000 

168 

34 

57 

100 

ND 

12 

NA 

4 

3 

16000 

20000 

5.0 

NA 

80 

3705 

15,9 

15 

24 

100 

18 

10 

0.59 

9632 

1030 

202 

326 

221 

30 

186 

NA 

4 

0.5 

40000 

ND 

9.5 

2 

90 

3000 

27 

NA 

25 

114 

24 

8 

0.75 

8628 

2112 

87 

144 

950 

455 

476 

ND 

3 

3 

ND 

ND 

3.8 

NA 

65 

ND 

2,4,8 

32,16 

20 

80 

38 

7 

0.65 

8500 

1975 

ND 

ND 

ND 

ND 

ND 

NA 

7

NA

30000 

NA 

12.0b 

2 

35 

ND 

70 

NA 

ND 

105 

30 

6 

0.48 

8020 

217 

71 

100 

100 

ND 

46 

48000 

7b 

7b 

ND 

ND 
a Reference 5. NA = not applicable. ND = no data. 
b Estimate. 
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11.9.3 Updates Since the Fifth Edition 

The Fifth Edition which was released in January 1995 reformatted the section that was dated 
September 1988. Revisions to this section since these dates are summarized below. For further detail, 
consult the memoranda describing each supplement or the background report for this section. These and 
other documents can be found on the CHIEF WEB site (home page http://www.epa.gov/ttn/chief/). 

Supplement E 

•	 The predictive equations for emission factors for haul trucks and light/medium duty 
vehicles were removed and replaced with a footnote refering users to the recently revised 
unpaved road section in the Miscellaneous Sources chapter. 

•	 The emission factor quality ratings were revised based upon a revised predictive equation 
and single value criteria. 

•	 The typographical errors for the TSP equation and the omission of the PM-2.5 scaling 
factor for blasting were corrected. 

References For Section 11.9 

1.	 K. Axetell and C. Cowherd, Improved Emission Factors For Fugitive Dust From Western Surface 
Coal Mining Sources, 2 Volumes, EPA Contract No. 68-03-2924, U. S. Environmental Protection 
Agency, Cincinnati, OH, July 1981. 

2.	 Reserve Base Of U. S. Coals By Sulfur Content: Part 2, The Western States, IC8693, Bureau Of 
Mines, U. S. Department Of The Interior, Washington, DC, 1975. 

3.	 Bituminous Coal And Lignite Production And Mine Operations - 1978, DOE/EIA-0118(78), U. 
S. Department Of Energy, Washington, DC, June 1980. 

4.	 G. E. Muleski, Update Of AP-42 Emission Factors For Western Surface Coal Mines And Related 
Sections, Summary Report, Prepared for Emission Factors And Inventory Group (MD-14), 
Emissions, Modeling And Analysis Division, Office Of Air Quality, Planning, And Standards, U. 
S. Environmental Protection Agency, Research Triangle Park, NC 27711. 

5.	 K. Axetell, Survey Of Fugitive Dust From Coal Mines, EPA-908/1-78-003, U. S. Environmental 
Protection Agency, Denver, CO, February 1978. 

6.	 G. E. Muleski, et al., Surface Coal Mine Emission Factor Field Study, EPA-454/R-95-010, 
U. S. Environmental Protection Agency, Research Triangle Park, NC, January 1994. 

7.	 D. L. Shearer, et al., Coal Mining Emission Factor Development And Modeling Study, Amax 
Coal Company, Carter Mining Company, Sunoco Energy Development Company, Mobil Oil 
Corporation, and Atlantic Richfield Company, Denver, CO, July 1981. 
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13.2.1 Paved Roads 

13.2.1.1 General 

Particulate emissions occur whenever vehicles travel over a paved surface such as a road or 
parking lot. Particulate emissions from paved roads are due to direct emissions from vehicles in the form 
of exhaust, brake wear and tire wear emissions and resuspension of loose material on the road surface. In 
general terms, resuspended particulate emissions from paved roads originate from, and result in the 
depletion of, the loose material present on the surface (i.e., the surface loading). In turn, that surface 
loading is continuously replenished by other sources. At industrial sites, surface loading is replenished by 
spillage of material and trackout from unpaved roads and staging areas. Figure 13.2.1-1 illustrates several 
transfer processes occurring on public streets. 

Various field studies have found that public streets and highways, as well as roadways at 
industrial facilities, can be major sources of the atmospheric particulate matter within an area.1-9 Of 
particular interest in many parts of the United States are the increased levels of emissions from public 
paved roads when the equilibrium between deposition and removal processes is upset. This situation can 
occur for various reasons, including application of granular materials for snow and ice control, mud/dirt 
carryout from construction activities in the area, and deposition from wind and/or water erosion of 
surrounding unstabilized areas. In the absence of continuous addition of fresh material (through localized 
trackout or application of antiskid material), paved road surface loading should reach an equilibrium 
value in which the amount of material resuspended matches the amount replenished. The equilibrium 
surface loading value depends upon numerous factors. It is believed that the most important factors are: 
mean speed of vehicles traveling the road; the average daily traffic (ADT); the number of lanes and ADT 
per lane; the fraction of heavy vehicles (buses and trucks); and the presence/absence of curbs, storm 
sewers and parking lanes.10 

The particulate emission factors presented in the previous version of this section of AP-42, dated 
October 2002, implicitly included the emissions from vehicles in the form of exhaust, brake wear, and tire 
wear as well as resuspended road surface material. EPA included these sources in the emission factor 
equation for paved roads since the field testing data used to develop the equation included both the direct 
emissions from vehicles and emissions from resuspension of road dust.  

This version of the paved road emission factor equation only estimates particulate emissions from 
resuspended road surface material 28. The particulate emissions from vehicle exhaust, brake wear, and tire 
wear are now estimated separately using EPA’s MOBILE6.2 27. This approach eliminates the possibility 
of double counting emissions. Double counting results when employing the previous version of the 
emission factor equation in this section and MOBILE6.2 to estimate particulate emissions from vehicle 
traffic on paved roads. It also incorporates the decrease in exhaust emissions that has occurred since the 
paved road emission factor equation was developed. The previous version of the paved road emission 
factor equation includes estimates of emissions from exhaust, brake wear, and tire wear based on emission 
rates for vehicles in the 1980 calendar year fleet.  The amount of PM released from vehicle exhaust has 
decreased since 1980 due to lower new vehicle emission standards and changes in fuel characteristics.  
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13.2.1.2 Emissions And Correction Parameters 

Dust emissions from paved roads have been found to vary with what is termed the "silt loading" 
present on the road surface as well as the average weight of vehicles traveling the road.  The term silt 
loading (sL) refers to the mass of silt-size material (equal to or less than 75 micrometers [µm] in physical 
diameter) per unit area of the travel surface. The total road surface dust loading consists of loose material 
that can be collected by broom sweeping and vacuuming of the traveled portion of the paved road.  The 
silt fraction is determined by measuring the proportion of the loose dry surface dust that passes through a 
200-mesh screen, using the ASTM-C-136 method.  Silt loading is the product of the silt fraction and the 
total loading, and is abbreviated "sL".  Additional details on the sampling and analysis of such material 
are provided in AP-42 Appendices C.1 and C.2. 

The surface sL provides a reasonable means of characterizing seasonal variability in a paved road 
emission inventory. In many areas of the country, road surface loadings 11-21 are heaviest during the late 
winter and early spring months when the residual loading from snow/ice controls is greatest.  As noted 
earlier, once replenishment of fresh material is eliminated, the road surface loading can be expected to 
reach an equilibrium value, which is substantially lower than the late winter/early spring values. 
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Figure 13.2.1-1. Deposition and removal processes. 
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13.2.1.3 Predictive Emission Factor Equations 10 

The quantity of particulate emissions from resuspension of loose material on the road surface due to 
vehicle travel on a dry paved road may be estimated using the following empirical expression: 

0.65
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where: E = particulate emission factor (having units matching the units of k), 
k = particle size multiplier for particle size range and units of interest (see below), 
sL = road surface silt loading (grams per square meter) (g/m2), 
W = average weight (tons) of the vehicles traveling the road, and 
C = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear. 

It is important to note that Equation 1 calls for the average weight of all vehicles traveling the 
road. For example, if 99 percent of traffic on the road are 2 ton cars/trucks while the remaining 1 percent 
consists of 20 ton trucks, then the mean weight "W" is 2.2 tons. More specifically, Equation 1 is not 
intended to be used to calculate a separate emission factor for each vehicle weight class.  Instead, only 
one emission factor should be calculated to represent the "fleet" average weight of all vehicles traveling 
the road. 

The particle size multiplier (k) above varies with aerodynamic size range as shown in 
Table 13.2.1-1. To determine particulate emissions for a specific particle size range, use the appropriate 
value of k shown in Table 13.2.1-1. 

The emission factors for the exhaust, brake wear and tire wear of a 1980's vehicle fleet (C) was 
obtained from EPA’s MOBILE6.2 model 28. The emission factor also varies with aerodynamic size range 

Table 13.2-1.1. PARTICLE SIZE MULTIPLIERS FOR PAVED ROAD EQUATION 

Size rangea Particle Size Multiplier kb 

g/VKT g/VMT lb/VMT 
PM-2.5c 0.66 1.1 0.0024 
PM-10 4.6 7.3 0.016 
PM-15 5.5 9.0 0.020 
PM-30d 24 38 0.082 

a	 Refers to airborne particulate matter (PM-x) with an aerodynamic diameter equal to or less than 
x micrometers. 

b	 Units shown are grams per vehicle kilometer traveled (g/VKT), grams per vehicle mile traveled 
(g/VMT), and pounds per vehicle mile traveled (lb/VMT).  The multiplier k includes unit conversions 
to produce emission factors in the units shown for the indicated size range  from the mixed units 
required in Equation 1. 

Ratio of PM-2.5 to PM-10 taken from Reference 22. 
d	 PM-30 is sometimes termed "suspendable particulate" (SP) and is often used as a surrogate for TSP. 
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as shown in Table 13.2.1-2. 

Table 13.2.1-2. EMISSION FACTOR FOR 1980'S VEHICLE FLEET 
EXHAUST, BRAKE WEAR AND TIRE WEAR 

Particle Size Rangea 

C, Emission Factor for Exhaust, 
Brake Wear and Tire Wearb 

g/VMT g/VKT lb/VMT 
PM2 5 

PM10 

PM15

PM30 
c 

0.1617 0.1005 0.00036 
0.2119 0.1317 0.00047 
0.2119 0.1317 0.00047 
0.2119 0.1317 0.00047 

a Refers to airborne particulate matter (PM-x) with an aerodynamic diameter equal to or less 
than x micrometers. 

b Units shown are grams per vehicle kilometer traveled (g/VKT), grams per vehicle mile 
traveled (g/VMT), and pounds per vehicle mile traveled (lb/VMT). 

c PM-30 is sometimes termed "suspendable particulate" (SP) and is often used as a surrogate 
for TSP. 

Equation 1 is based on a regression analysis of numerous emission tests, including 
65 tests for PM-10.10  Sources tested include public paved roads, as well as controlled and 
uncontrolled industrial paved roads. All sources tested were of freely flowing vehicles traveling 
at constant speed on relatively level roads. No tests of "stop-and-go" traffic or vehicles under 
load were available for inclusion in the data base.  The equations retain the quality rating of A (B 
for PM-2.5), if applied within the range of source conditions that were tested in developing the 
equation as follows: 

Silt loading:	 0.03 - 400 g/m2 

0.04 - 570 grains/square foot (ft2) 

Mean vehicle weight:	 1.8 - 38 megagrams (Mg) 
2.0 - 42 tons 

Mean vehicle speed:	 16 - 88 kilometers per hour (kph) 
10 - 55 miles per hour (mph) 

Note: There may be situations where low silt loading and/or low average weight will yield 
calculated negative emissions from equation 1.  If this occurs, the emissions calculated from 
equation 1 should be set to zero. 

Users are cautioned that application of equation 1 outside of the range of variables and 
operating conditions specified above, e.g., application to roadways or road networks with speeds 
below 10 mph and with stop-and-go traffic, will result in emission estimates with a higher level 
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of uncertainty. In these situations, users are encouraged to consider alternative methods that are 
equally or more plausible in light of local emissions data and/or ambient concentration or 
compositional data. 

To retain the quality rating for the emission factor equation when it is applied to a 
specific paved road, it is necessary that reliable correction parameter values for the specific road 
in question be determined. With the exception of limited access roadways, which are difficult to 
sample, the collection and use of site-specific silt loading (sL) data for public paved road 
emission inventories are strongly recommended. The field and laboratory procedures for 
determining surface material silt content and surface dust loading are summarized in Appendices 
C.1 and C.2. In the event that site-specific values cannot be obtained, an appropriate value for a 
paved public road may be selected from the values in Table 13.2.1-3, but the quality rating of the 
equation should be reduced by 2 levels. Also, recall that Equation 1 refers to emissions due to 
freely flowing (not stop-and-go) traffic at constant speed on level roads. 

Equation 1 may be extrapolated to average uncontrolled conditions (but including natural 
mitigation) under the simplifying assumption that annual (or other long-term) average emissions 
are inversely proportional to the frequency of measurable (> 0.254 mm [ 0.01 inch]) precipitation 
by application of a precipitation correction term.  The precipitation correction term can be 
applied on a daily or an hourly basis 26. 

For the daily basis, Equation 1 becomes: 

0 65  1 5  ⎡ ⎛ sL⎞ ⎛ W ⎞ ⎤ ⎛ P ⎞
E  = k  ⎝⎜ ⎠⎟ ⎝⎜ ⎠⎟ − C ⎥ ⎝⎜ 1− ⎠⎟ (2)ext ⎢ 2 3 4N⎣ ⎦ 

where k, sL, W, and C are as defined in Equation 1 and 

Eext = annual or other long-term average emission factor in the same  units as k, 
P = number of “wet” days with at least 0.254 mm (0.01 in) of precipitation during the  

averaging period, and 
N = number of days in the averaging period (e.g., 365 for annual, 91 for seasonal,

    30 for monthly). 

Note that the assumption leading to Equation 2 is based on analogy with the approach used to 
develop long-term average unpaved road emission factors in Section 13.2.2.  However, Equation 
2 above incorporates an additional factor of "4" in the denominator  to account for the fact that 
paved roads dry more quickly than unpaved roads and that the precipitation may not occur over 
the complete 24-hour day. 

For the hourly basis, equation 1 becomes: 

0 65  1 5  ⎡ ⎛ sL⎞ ⎛ W ⎞ ⎤ ⎛ 12. P⎞
E  =  ⎢ k − C⎥ 1− (3)ext ⎝⎜ ⎠⎟ ⎝⎜ ⎠⎟ ⎝⎜ ⎠⎟2 3 N⎣ ⎦ 
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where k, sL, and W, and C are as defined in Equation 1 and 

Eext = annual or other long-term average emission factor in the same  units as k, 
P = number of hours with at least 0.254 mm (0.01 in) of precipitation during the 

averaging period, and 
N = number of hours in the averaging period (e.g., 8760 for annual, 2124 for season
           720 for monthly). 

Note: In the hourly moisture correction term (1-1.2P/N) for equation 3, the 1.2 multiplier is 
applied to account for the residual mitigative effect of moisture.  For most applications, this 
equation will produce satisfactory results. However, if the time interval for which the equation 
is applied is short, e.g., for one hour or one day, the application of this multiplier makes it 
possible for the moisture correction term to become negative.  This will result in calculated 
negative emissions which is not realistic.  Users should expand the time interval to include 
sufficient “dry” hours such that negative emissions are not calculated.  For the special case 
where this equation is used to calculate emissions on an hour by hour basis, such as would be 
done in some emissions modeling situations, the moisture correction term should be modified so 
that the moisture correction “credit” is applied to the first hours following cessation of 
precipitation. In this special case, it is suggested that this 20% “credit” be applied on a basis of 
one hour credit for each hour of precipitation up to a maximum of 12 hours.  

Note that the assumption leading to Equation 3 is based on analogy with the approach 
used to develop long-term average unpaved road emission factors in Section 13.2.2.     

Figure 13.2.1-2 presents the geographical distribution of "wet" days on an annual basis 
for the United States. Maps showing this information on a monthly basis are available in the 
Climatic Atlas of the United States23 . Alternative sources include other Department of 
Commerce publications (such as local climatological data summaries).  The National Climatic 
Data Center (NCDC) offers several products that provide hourly precipitation data.  In particular, 
NCDC offers Solar and Meteorological Surface Observation Network 1961-1990 (SAMSON) 
CD-ROM, which contains 30 years worth of hourly meteorological data for first-order National 
Weather Service locations.  Whatever meteorological data are used,  the source of that data and 
the averaging period should be clearly specified. 

It is emphasized that the simple assumption underlying Equations 2 and 3 has not been 
verified in any rigorous manner.  For that reason, the quality ratings for Equations 2 and 3 should 
be downgraded one letter from the rating that would be applied to Equation 1. 
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Figure 13.2.1-2. Mean number of days with 0.01 inch or more of precipitation in the United States. 
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Table 13.2.1-3 presents recommended default silt loadings for normal baseline conditions 
and for wintertime baseline conditions in areas that experience frozen precipitation with periodic 
application of antiskid material24. The winter baseline is represented as a multiple of the non-
winter baseline, depending on the ADT value for the road in question. As shown, a multiplier of 
4 is applied for low volume roads (< 500 ADT) to obtain a wintertime baseline silt loading of 4 
X 0.6 = 2.4 g/m2. 

Table 13.2.1-3. Ubitiguous Silt Loading Default Values with Hot Spot
 
Contributions from Anti-Skid Abrasives (g/m2)
 

ADT Category < 500 500-5,000 5,000-10,000 > 10,000 

Ubiquitous Baseline g/m2 0.6 0.2 0.06 0.03 
0.015 limited 
access 

Ubitiguous Winter Baseline 
Multiplier during months with 
frozen precipitation 

X4 X3 X2 X1 

Initial peak additive contribution 
from application of antiskid abrasive 
(g/m2) 

2 2 2 2 

Days to return to baseline conditions 
(assume linear decay) 

7 3 1 0.5 

It is suggested that an additional (but temporary) silt loading contribution of 2 g/m2 

occurs with each application of antiskid abrasive for snow/ice control. This was determined 
based on a typical application rate of 500 lb per lane mile and an initial silt content of 1 % silt 
content. Ordinary rock salt and other chemical deicers add little to the silt loading, because most 
of the chemical dissolves during the snow/ice melting process. 

To adjust the baseline silt loadings for mud/dirt trackout, the number of trackout points is 
required. It is recommended that in calculating PM-10 emissions, six additional miles of road be 
added for each active trackout point from an active construction site, to the paved road mileage 
of the specified category within the county. In calculating PM-2.5 emissions, it is recommended 
that three additional miles of road be added for each trackout point from an active construction 
site. 

It is suggested the number of trackout points for activities other than road and building 
construction areas be related to land use. For example, in rural farming areas, each mile of 
paved road would have a specified number of trackout points at intersections with unpaved 
roads. This value could be estimated from the unpaved road density (mi/sq. mi.). 

The use of a default value from Table 13.2.1-3 should be expected to yield only an order-
of-magnitude estimate of the emission factor.  Public paved road silt loadings are dependent 
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upon: traffic characteristics (speed, ADT, and fraction of heavy vehicles);  road characteristics 
(curbs, number of lanes, parking lanes); local land use (agriculture, new residential construction) 
and regional/seasonal factors (snow/ice controls, wind blown dust). As a result, the collection 
and use of site-specific silt loading data is highly recommended.  In the event that default silt 
loading values are used, the quality ratings for the equation should be downgraded 2 levels. 

Limited access roadways pose severe logistical difficulties in terms of surface sampling, 
and few silt loading data are available for such roads.  Nevertheless, the available data do not 
suggest great variation in silt loading for limited access roadways from one part of the country to 
another. For annual conditions, a default value of 0.015 g/m2 is recommended for limited access 
roadways.9,22  Even fewer of the available data correspond to worst-case situations, and elevated 
loadings are observed to be quickly depleted because of high traffic speeds and high ADT rates. 
A default value of 0.2 g/m2 is recommended for short periods of time following application of 
snow/ice controls to limited access roads.22 

The limited data on silt loading values for industrial roads have shown as much 
variability as public roads. Because of the variations of traffic conditions and the use of 
preventive mitigative controls,  the data probably do not reflect the  full extent of  the potential 
variation in silt loading on industrial roads. However, the collection of site specific silt loading 
data from industrial roads is easier and safer than for public roads.  Therefore, the collection and 
use of site-specific silt loading data is preferred and is highly recommended.  In the event that 
site-specific values cannot be obtained, an appropriate value for an industrial road may be 
selected from the mean values given in Table 13.2.1-4, but the quality rating of the equation 
should be reduced by 2 levels. 
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Table 13.2.1-4 (Metric And English Units). TYPICAL SILT CONTENT AND LOADING VALUES FOR PAVED ROADS AT
 
INDUSTRIAL FACILITIES a
 

Industry 
No. Of 
Sites 

No. Of 
Sample 

s 

Silt Content (%) No. Of 
Travel 
Lanes 

Total Loading x 10!3 Silt Loading (g/m2) 

Range Mean Range Mean Unitsb Range Mean 

Copper smelting 1 3 15.4-21.7 19.0 2 12.9-19.5 
45.8-69.2 

15.9 
55.4 

kg/km 
lb/mi 

188-400 292 

Iron and steel
 production 9 48 1.1-35.7 12.5 2 0.006-4.77 

0.020-16.9 
0.495 
1.75 

kg/km 
lb/mi 

0.09-79 9.7 

Asphalt batching 1 3 2.6-4.6 3.3 1 12.1-18.0 
43.0-64.0 

14.9 
52.8 

kg/km 
lb/mi 

76-193 120 

Concrete batching 1 3 5.2-6.0 5.5 2 1.4-1.8 
5.0-6.4 

1.7 
5.9 

kg/km 
lb/mi 

11-12 12 

Sand and gravel
 processing 1 3 6.4-7.9 7.1 1 2.8-5.5 

9.9-19.4 
3.8 

13.3 
kg/km 
lb/mi 

53-95 70 

Municipal solid
 waste landfill 2 7 — — 2 — — — 1.1-32.0 7.4 

Quarry 1 6 — — 2 — — — 2.4-14 8.2 
a	 References 1-2,5-6,11-13. Values represent samples collected from industrial roads. Public road silt loading values are presented in 

Table-13.2.1-2. Dashes indicate information not available. 
b	 Multiply entries by 1000 to obtain stated units; kilograms per kilometer (kg/km) and pounds per mile (lb/mi). 



 

13.2.1.4 Controls6,25 

Because of the importance of the silt loading, control techniques for paved roads attempt 
either to prevent material from being deposited onto the surface (preventive controls) or to 
remove from the travel lanes any material that has been deposited (mitigative controls).  
Covering of loads in trucks, and the paving of access areas to unpaved lots or construction sites, 
are examples of preventive measures.  Examples of mitigative controls include vacuum 
sweeping, water flushing, and broom sweeping and flushing.  Actual control efficiencies for any 
of these techniques can be highly variable.  Locally measured silt loadings before and after the 
application of controls is the preferred method to evaluate controls. It is particularly important to 
note that street sweeping of gutters and curb areas may actually increase the silt loading on the 
traveled portion of the road.  Redistribution of loose material onto the travel lanes will actually 
produce a short-term increase in the emissions. 

In general, preventive controls are usually more cost effective than mitigative controls. 
The cost-effectiveness of mitigative controls falls off dramatically as the size of an area to be 
treated increases. The cost-effectiveness of mitigative measures is also unfavorable if only a 
short period of time is required for the road to return to equilibrium silt loading condition.  That 
is to say, the number and length of public roads within most areas of interest preclude any 
widespread and routine use of mitigative controls.  On the other hand, because of the more 
limited scope of roads at an industrial site, mitigative measures may be used quite successfully 
(especially in situations where truck spillage occurs). Note, however, that public agencies could 
make effective use of mitigative controls to remove sand/salt from roads after the winter ends. 

Because available controls will affect the silt loading, controlled emission factors may be 
obtained by substituting controlled silt loading values into the equation. (Emission factors from 
controlled industrial roads were used in the development of the equation.)  The collection of 
surface loading samples from treated, as well as baseline (untreated), roads provides a means to 
track effectiveness of the controls over time. 

13.2.1.5 Changes since Fifth Edition 

The following changes were made since the publication of the Fifth Edition of AP-42: 

1) The particle size multiplier was reduced by approximately 55% as a result of 
emission testing specifically to evaluate the PM-2.5 component of the 
emissions. 

2) Default silt loading values were included in Table 13.2.1-2 replacing the 
Tables and Figures containing silt loading statistical information. 

3) Editorial changes within the text were made indicating the possible causes 
of variations in the silt loading between roads within and among different 
locations. The uncertainty of using the default silt loading value was 
discussed. 
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4) Section 13.2.1.1 was revised to clarify the role of dust loading in 
resuspension. Additional minor text changes were made. 

5) Equations 2 and 3, Figure 13.2.1-2, and text were added to incorporate 
natural mitigation into annual or other long-term average emission factors. 

6) The emission factor equation was adjusted to remove the component of 
particulate emissions from exhaust, brake wear, and tire wear. The parameter C 
in the new equation varies with aerodynamic size range of the particulate 
matter.  Table 13.2.1-2 was added to present the new coefficients. 

7) The default silt loading values in Table 13.2.1-3 were revised to incorporate 
the results from a recent analysis of silt loading data. 

8) The PM-2.5 particle size multiplier was reduced by 40% as the result 
of wind tunnel studies of a variety of dust emitting surface materials. 

9) References were rearranged and renumbered. 

References For Section 13.2.1 

1.	 D. R. Dunbar, Resuspension Of Particulate Matter, EPA-450/2-76-031, U. S. 
Environmental Protection Agency, Research Triangle Park, NC, March 1976. 

2.	 R. Bohn, et al., Fugitive Emissions From Integrated Iron And Steel Plants, 
EPA-600/2-78-050, U. S. Environmental Protection Agency, Cincinnati, OH, March 1978. 

3.	 C. Cowherd, Jr., et al., Iron And Steel Plant Open Dust Source Fugitive Emission 
Evaluation, EPA-600/2-79-103, U. S. Environmental Protection Agency, Cincinnati, OH, 
May 1979. 

4.	 C. Cowherd, Jr., et al., Quantification Of Dust Entrainment From Paved Roadways, 
EPA-450/3-77-027, U. S. Environmental Protection Agency, Research Triangle Park, NC, 
July 1977. 

5.	 Size Specific Particulate Emission Factors For Uncontrolled Industrial And Rural Roads, 
EPA Contract No. 68-02-3158, Midwest Research Institute, Kansas City, MO, September 
1983. 

6.	 T. Cuscino, Jr., et al., Iron And Steel Plant Open Source Fugitive Emission Control 
Evaluation, EPA-600/2-83-110, U. S. Environmental Protection Agency, Cincinnati, OH, 
October 1983. 
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7.	 J. P. Reider, Size-specific Particulate Emission Factors For Uncontrolled Industrial And 
Rural Roads, EPA Contract 68-02-3158, Midwest Research Institute, Kansas City, MO, 
September 1983. 

8.	 C. Cowherd, Jr., and P. J. Englehart, Paved Road Particulate Emissions, 
EPA-600/7-84-077, U. S. Environmental Protection Agency, Cincinnati, OH, July 1984. 

9.	 C. Cowherd, Jr., and P. J. Englehart, Size Specific Particulate Emission Factors For 
Industrial And Rural Roads, EPA-600/7-85-038, U. S. Environmental Protection Agency, 
Cincinnati, OH, September 1985. 

10.	 Emission Factor Documentation For AP-42, Sections 11.2.5 and 11.2.6 — Paved Roads, 
EPA Contract No. 68-D0-0123, Midwest Research Institute, Kansas City, MO, March 1993. 

11.	 Evaluation Of Open Dust Sources In The Vicinity Of Buffalo, New York, EPA Contract 
No. 68-02-2545, Midwest Research Institute, Kansas City, MO, March 1979. 

12.	 PM-10 Emission Inventory Of Landfills In The Lake Calumet Area, EPA Contract 
No. 68-02-3891, Midwest Research Institute, Kansas City, MO, September 1987. 

13.	 Chicago Area Particulate Matter Emission Inventory — Sampling And Analysis, Contract 
No. 68-02-4395, Midwest Research Institute, Kansas City, MO, May 1988. 

14.	 Montana Street Sampling Data, Montana Department Of Health And Environmental 
Sciences, Helena, MT, July 1992. 

15.	 Street Sanding Emissions And Control Study, PEI Associates, Inc., Cincinnati, OH, 
October 1989. 

16.	 Evaluation Of PM-10 Emission Factors For Paved Streets, Harding Lawson Associates, 
Denver, CO, October 1991. 

17.	 Street Sanding Emissions And Control Study, RTP Environmental Associates, Inc., Denver, 
CO, July 1990. 

18.	 Post-storm Measurement Results — Salt Lake County Road Dust Silt Loading Winter 
1991/92 Measurement Program, Aerovironment, Inc., Monrovia, CA, June 1992. 

19.	 Written communication from Harold Glasser, Department of Health, Clark County (NV). 

20.	 PM-10 Emissions Inventory Data For The Maricopa And Pima Planning Areas, EPA 
Contract No. 68-02-3888, Engineering-Science, Pasadena, CA, January 1987. 

21.	 Characterization Of PM-10 Emissions From Antiskid Materials Applied To Ice- And Snow-
Covered Roadways, EPA Contract No. 68-D0-0137, Midwest Research Institute, Kansas 
City, MO, October 1992. 
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22.	 C. Cowherd, Background Document for Revisions to Fine Fraction Ratios &sed for AP-42 
Fugitive Dust Emission Factors. Prepared by Midwest Research Institute for Western 
Governors Association, Western Regional Air Partnership, Denver, CO, February 1, 2006. 

23.	 Climatic Atlas Of The United States, U.S. Department of Commerce, Washington, D.C., 
June 1968. 

24.	 C. Cowherd, Jr., et al., Improved Activity Levels for National Emission Inventories of 
Fugitive Dust from Paved and Unpaved Roads, Presented at the 11th International Emission 
Inventory Conference, Atlanta, Georgia, April 2002. 

25.	 C. Cowherd, Jr., et al., Control Of Open Fugitive Dust Sources, EPA-450/3-88-008, 
U. S. Environmental Protection Agency, Research Triangle Park, NC, September 1988. 

26. 	 Written communication (Technical Memorandum) from G. Muleski, Midwest Research 
Institute, Kansas City, MO, to B. Kuykendal, U. S. Environmental Protection Agency, 
Research Triangle Park, NC, September 27, 2001. 

27. 	 EPA, 2002b. MOBILE6 User Guide, United States Environmental Protection Agency, 
Office of Transportation and Air Quality.  EPA420-R-02-028, October 2002. 

28. 	 Written communication (Technical Memorandum) from P. Hemmer, E.H. Pechan & 
Associates, Inc., Durham, NC to B. Kuykendal, U. S. Environmental Protection Agency, 
Research Triangle Park, NC, August, 21, 2003. 
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13.2.2 Unpaved Roads 

13.2.2.1 General 

When a vehicle travels an unpaved road, the force of the wheels on the road surface causes 
pulverization of surface material.  Particles are lifted and dropped from the rolling wheels, and the road 
surface is exposed to strong air currents in turbulent shear with the surface.  The turbulent wake behind 
the vehicle continues to act on the road surface after the vehicle has passed. 

The particulate emission factors presented in the previous draft version of this section of AP-42, 
dated October 2001, implicitly included the emissions from vehicles in the form of exhaust, brake wear, 
and tire wear as well as resuspended road surface material25. EPA included these sources in the emission 
factor equation for unpaved public roads (equation 1b in this section) since the field testing data used to 
develop the equation included both the direct emissions from vehicles and emissions from resuspension of 
road dust. 

This version of the unpaved public road emission factor equation only estimates particulate 
emissions from resuspended road surface material 23, 26. The particulate emissions from vehicle exhaust, 
brake wear, and tire wear are now estimated separately using EPA’s MOBILE6.2 24. This approach 
eliminates the possibility of double counting emissions. Double counting results when employing the 
previous version of the emission factor equation in this section and MOBILE6.2 to estimate particulate 
emissions from vehicle traffic on unpaved public roads. It also incorporates the decrease in exhaust 
emissions that has occurred since the unpaved public road emission factor equation was developed. The 
previous version of the unpaved public road emission factor equation includes estimates of emissions 
from exhaust, brake wear, and tire wear based on emission rates for  vehicles in the 1980 calendar year 
fleet. The amount of PM released from vehicle exhaust has decreased since 1980 due to lower new 
vehicle emission standards and changes in fuel characteristics. 

13.2.2.2 Emissions Calculation And Correction Parameters1-6 

The quantity of dust emissions from a given segment of unpaved road varies linearly with the 
volume of traffic.  Field investigations also have shown that emissions depend on source parameters that 
characterize the condition of a particular road and the associated vehicle traffic.  Characterization of these 
source parameters allow for “correction” of emission estimates to specific road and traffic conditions 
present on public and industrial roadways. 

Dust emissions from unpaved roads have been found to vary directly with the fraction of silt 
(particles smaller than 75 micrometers [:m] in diameter) in the road surface materials.1  The silt fraction 
is determined by measuring the proportion of loose dry surface dust that passes a 200-mesh screen, using 
the ASTM-C-136 method.  A summary of this method is contained in Appendix C of AP-42.  Table 
13.2.2-1 summarizes measured silt values for industrial unpaved roads.  Table 13.2.2-2 summarizes 
measured silt values for public unpaved roads.  It should be noted that the ranges of silt content vary over 
two orders of magnitude.  Therefore, the use of data from this table can potentially introduce considerable 
error. Use of this data is strongly discouraged when it is feasible to obtain locally gathered data. 

Since the silt content of a rural dirt road will vary with geographic location, it should be measured 
for use in projecting emissions.  As a conservative approximation, the silt content of the parent soil in the 
area can be used. Tests, however, show that road silt content is normally lower than in the surrounding 
parent soil, because the fines are continually removed by the vehicle traffic, leaving a higher percentage 
of coarse particles. 
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Other variables are important in addition to the silt content of the road surface material.  For 
example, at industrial sites, where haul trucks and other heavy equipment are common, emissions are 
highly correlated with vehicle weight.  On the other hand, there is far less variability in the weights of 
cars and pickup trucks that commonly travel publicly accessible unpaved roads throughout the United 
States. For those roads, the moisture content of the road surface material may be more dominant in 
determining differences in emission levels between, for example a hot, desert environment and a cool, 
moist location. 

The PM-10 and TSP emission factors presented below are the outcomes from stepwise linear 
regressions of field emission test results of vehicles traveling over unpaved surfaces. Due to a limited 
amount of information available for PM-2.5, the expression for that particle size range has been scaled 
against the result for PM-10. Consequently, the quality rating for the PM-2.5 factor is lower than that for 
the PM-10 expression. 
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Table 13.2.2-1. TYPICAL SILT CONTENT VALUES OF SURFACE MATERIAL
 
ON INDUSTRIAL UNPAVED ROADSa
 

Industry 
Road Use Or 

Surface Material 
Plant 
Sites 

No. Of 
Samples 

Silt Content (%) 

Range Mean 

Copper smelting Plant road 1 3 16 - 19 17 

Iron and steel production Plant road 19 135 0.2 - 19 6.0 

Sand and gravel processing Plant road 

Material storage 

1 3 4.1 - 6.0 4.8 

area 1 1 - 7.1 

Stone quarrying and  processing Plant road 

Haul road to/from

2 10 2.4 - 16 10 

pit 4 20 5.0-15 8.3 

Taconite mining and processing Service road 1 8 2.4 - 7.1 4.3 

Haul road to/from
pit 

1 12 3.9 - 9.7 5.8 

Western surface coal mining Haul road to/from
pit 

3 21 2.8 - 18 8.4 

Plant road 2 2 4.9 - 5.3 5.1 

Scraper route 

Haul road

3 10 7.2 - 25 17 

  (freshly graded) 2 5 18 - 29 24 

Construction sites Scraper routes 7 20 0.56-23 8.5 

Lumber sawmills Log yards 2 2 4.8-12 8.4 

Municipal solid waste landfills Disposal routes 4 20 2.2 - 21 6.4 
aReferences 1,5-15. 
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The following empirical expressions may be used to estimate the quantity in pounds (lb) of 
size-specific particulate emissions from an unpaved road, per vehicle mile traveled (VMT): 

For vehicles traveling on unpaved surfaces at industrial sites, emissions are estimated from the following 
equation: 

(1a) 

and, for vehicles traveling on publicly accessible roads, dominated by light duty vehicles, emissions may 
be estimated from the following: 

(1b) 

where k, a, b, c and d are empirical constants (Reference 6) given below and 

E = size-specific emission factor (lb/VMT) 
s = surface material silt content (%) 

W = mean vehicle weight (tons) 
M = surface material moisture content (%) 
S =  mean vehicle speed (mph) 

      C  = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear. 

The source characteristics s, W and M are referred to as correction parameters for adjusting the emission 
estimates to local conditions.  The metric conversion from lb/VMT to grams (g) per vehicle kilometer 
traveled (VKT) is as follows: 

1 lb/VMT = 281.9 g/VKT 

The constants for Equations 1a and 1b based on the stated aerodynamic particle sizes are shown in 
Tables 13.2.2-2 and 13.2.2-4. The PM-2.5 particle size multipliers (k-factors) are taken from 
Reference 27. 
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Table 13.2.2-2. CONSTANTS FOR EQUATIONS 1a AND 1b 

Constant 
Industrial Roads (Equation 1a) Public Roads (Equation 1b) 

PM-2.5 PM-10 PM-30* PM-2.5 PM-10 PM-30* 

k (lb/VMT) 0.15 1.5 4.9 0.18 1.8 6.0 

a 0.9 0.9 0.7 1 1 1 

b 0.45 0.45 0.45 - - -

c - - - 0.2 0.2 0.3 

d - - - 0.5 0.5 0.3 

Quality Rating B B B B B B 
*Assumed equivalent to total suspended particulate matter (TSP) 
“-“ = not used in the emission factor equation 

Table 13.2.2-2 also contains the quality ratings for the various size-specific versions of Equation 1a and 
1b. The equation retains the assigned quality rating, if applied within the ranges of source conditions, 
shown in Table 13.2.2-3, that were tested in developing the equation: 

Table 13.2.2-3. RANGE OF SOURCE CONDITIONS USED IN DEVELOPING EQUATION 1a AND 
1b 

Surface Silt 

Mean Vehicle 
Weight 

Mean Vehicle 
Speed Mean 

No. of 

Surface 
Moisture 
Content, 

Emission Factor Content, % Mg ton km/hr mph Wheels % 

Industrial Roads 
(Equation 1a) 1.8-25.2 1.8-260 2-290 8-69 5-43 4-17a 0.03-13 

Public Roads 1.8-35 1.4-2.7 1.5-3 16-88 10-55 4-4.8 0.03-13 
(Equation 1b) 

a See discussion in text. 

As noted earlier, the models presented as Equations 1a and 1b were developed from tests of 
traffic on unpaved surfaces. Unpaved roads have a hard, generally nonporous surface that usually dries 
quickly after a rainfall or watering, because of traffic-enhanced natural evaporation.  (Factors influencing 
how fast a road dries are discussed in Section 13.2.2.3, below.)  The quality ratings given above pertain to 
the mid-range of the measured source conditions for the equation.  A higher mean vehicle weight and a 
higher than normal traffic rate may be justified when performing a worst-case analysis of emissions from 
unpaved roads. 

The emission factors for the exhaust, brake wear and tire wear of a 1980's vehicle fleet (C) was 
obtained from EPA’s MOBILE6.2 model 23. The emission factor also varies with aerodynamic size range 
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as shown in Table 13.2.2-4 

Table 13.2.2-4. EMISSION FACTOR FOR 1980'S VEHICLE FLEET 
EXHAUST, BRAKE WEAR AND TIRE WEAR 

Particle Size Rangea 

C, Emission Factor for 
Exhaust, Brake Wear 

and Tire Wearb 

lb/VMT 
PM2 5 

PM10 

PM30 
c 

0.00036 
0.00047 
0.00047 

a Refers to airborne particulate matter (PM-x) with an aerodynamic diameter equal to or less 
than x micrometers. 

b Units shown are pounds per vehicle mile traveled (lb/VMT). 
c PM-30 is sometimes termed "suspendable particulate" (SP) and is often used as a surrogate 

for TSP. 

It is important to note that the vehicle-related source conditions refer to the average weight, 
speed, and number of wheels for all vehicles traveling the road.  For example, if 98 percent of traffic on 
the road are 2-ton cars and trucks while the remaining 2 percent consists of 20-ton trucks, then the mean 
weight is 2.4 tons. More specifically, Equations 1a and 1b are  not intended to be used to calculate a 
separate emission factor for each vehicle class within a mix of traffic on a given unpaved road.  That is, in 
the example, one should not determine one factor for the 2-ton vehicles and a second factor for the 20-ton 
trucks. Instead, only one emission factor should be calculated that represents the "fleet" average of 2.4 
tons for all vehicles traveling the road. 

Moreover, to retain the quality ratings when addressing a group of unpaved roads, it is necessary 
that reliable correction parameter values be determined for the road in question. The field and laboratory 
procedures for determining road surface silt and moisture contents are given in AP-42 Appendices C.1 
and C.2. Vehicle-related parameters should be developed by recording visual observations of traffic.  In 
some cases, vehicle parameters for industrial unpaved roads can be determined by reviewing maintenance 
records or other information sources at the facility. 

In the event that site-specific values for correction parameters cannot be obtained, then default 
values may be used.In the absence of site-specific silt content information, an appropriate mean value 
from Table 13.2.2-1 may be used as a default value, but the quality rating of the equation is reduced by 
two letters. Because of significant differences found between different types of road surfaces and 
between different areas of the country, use of the default moisture content value of  0.5 percent in 
Equation 1b is discouraged. The quality rating should be downgraded two letters when the default 
moisture content value is used.  (It is assumed that readers addressing industrial roads have access to the 
information needed to develop average vehicle information in Equation 1a for their facility.) 

The effect of routine watering to control emissions from unpaved roads is discussed below in 
Section 13.2.2.3, “Controls”. However, all roads are subject to some natural mitigation because of 
rainfall and other precipitation. The Equation 1a and 1b emission factors can be extrapolated to annual 
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average uncontrolled conditions (but including natural mitigation) under the simplifying assumption that 
annual average emissions are inversely proportional to the number of days with measurable (more than 
0.254 mm [0.01 inch]) precipitation: 

(2) 

where: 

Eext = annual size-specific emission factor extrapolated for natural mitigation, lb/VMT 

E = emission factor from Equation 1a or 1b 

P = number of days in a year with at least 0.254 mm (0.01 in) of precipitation (see 
below) 

Figure 13.2.2-1 gives the geographical distribution for the mean annual number of  “wet” days for the 
United States. 

Equation 2 provides an estimate that accounts for precipitation on an annual average basis for the 
purpose of inventorying emissions.  It should be noted that Equation 2 does not account for differences in 
the temporal distributions of the rain events, the quantity of rain during any event, or the potential for the 
rain to evaporate from the road surface.  In the event that a finer temporal and spatial resolution is desired 
for inventories of public unpaved roads, estimates can be based on a more complex set of assumptions. 
These assumptions include:  

1. The moisture content of the road surface material is increased in proportion to the quantity of 
water added; 

2. The moisture content of the road surface material is reduced in proportion to the Class A pan 
evaporation rate; 

3. The moisture content of the road surface material is reduced in proportion to the traffic 
volume; and 

4. The moisture content of the road surface material varies between the extremes observed in the 
area. The CHIEF Web site (http://www.epa.gov/ttn/chief/ap42/ch13/related/c13s02-2.html) has a file 
which contains a spreadsheet program for calculating emission factors which are temporally and spatially 
resolved. Information required for use of the spreadsheet program includes monthly Class A pan 
evaporation values, hourly meteorological data for precipitation, humidity and snow cover, vehicle traffic 
information, and road surface material information. 

It is emphasized that the simple assumption underlying Equation 2 and the more complex set of 
assumptions underlying the use of the procedure which produces a finer temporal and spatial resolution 
have not been verified in any rigorous manner.  For this reason, the quality ratings for either approach 
should be downgraded one letter from the rating that would be applied to Equation 1. 

13.2.2.3 Controls18-22 

A wide variety of options exist to control emissions from unpaved roads.  Options fall into the 
following three groupings: 

1. Vehicle restrictions  that limit the speed, weight or number of vehicles on the road; 
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2. Surface improvement, by measures such as (a)  paving or (b) adding gravel or slag to a dirt 
road; and 

3. Surface treatment, such as watering or treatment with chemical dust suppressants. 

Available control options span broad ranges in terms of cost, efficiency, and applicability.  For example, 
traffic controls provide moderate emission reductions (often at little cost) but are difficult to enforce. 
Although paving is highly effective, its high initial cost is often prohibitive.  Furthermore, paving is not 
feasible for industrial roads subject to very heavy vehicles and/or spillage of material in transport. 
Watering and chemical suppressants, on the other hand, are potentially applicable to most industrial roads 
at moderate to low costs.  However, these require frequent reapplication to maintain an acceptable level of 
control. Chemical suppressants are generally more cost-effective than water but not in cases of temporary 
roads (which are common at mines, landfills, and construction sites).  In summary, then, one needs to 
consider not only the type and volume of traffic on the road but also how long the road will be in service 
when developing control plans. 

Vehicle restrictions. These measures seek to limit the amount and type of traffic present on the 
road or to lower the mean vehicle speed.  For example, many industrial plants have restricted employees 
from driving on plant property and have instead instituted bussing programs.  This eliminates emissions 
due to employees traveling to/from their worksites. Although the heavier average vehicle weight of the 
busses increases the base emission factor,  the decrease in vehicle-miles-traveled results in a lower overall 
emission rate.  

13.2.2-8 EMISSION FACTORS 11/06 



Figure 13.2.2-1. Mean number of days with 0.01 inch or more of precipitation in United States. 
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Surface improvements. Control options in this category alter the road surface.  As opposed to the 
“surface treatments” discussed below, improvements are relatively “permanent” and do not require 
periodic retreatment.  

The most obvious surface improvement is paving an unpaved road.  This option is quite 
expensive and is probably most applicable to relatively short stretches of unpaved road with at least 
several hundred vehicle passes per day.  Furthermore, if the newly paved road is located near unpaved 
areas or is used to transport material, it is essential that the control plan address routine cleaning of the 
newly paved road surface.  

The control efficiencies achievable by paving can be estimated by comparing emission factors for 
unpaved and paved road conditions. The predictive emission factor equation for paved roads, given in 
Section 13.2.1, requires estimation of the silt loading on the traveled portion of the paved surface, which 
in turn depends on whether the pavement is periodically cleaned.  Unless curbing is to be installed, the 
effects of vehicle excursion onto unpaved shoulders (berms) also must be taken into account in estimating 
the control efficiency of paving. 

Other improvement methods cover the road surface with another material that has a lower silt 
content. Examples include placing gravel or slag on a dirt road.  Control efficiency can be estimated by 
comparing the emission factors obtained using the silt contents before and after improvement.  The silt 
content of the road surface should be determined after 3 to 6 months rather than immediately following 
placement.  Control plans should address regular maintenance practices, such as grading, to retain larger 
aggregate on the traveled portion of the road. 

Surface treatments refer to control options which require periodic reapplication.  Treatments fall 
into the two main categories of (a) “wet suppression” (i. e., watering, possibly with surfactants or other 
additives), which keeps the road surface wet to control emissions and (b) “chemical stabilization/ 
treatment”, which  attempts to change the physical characteristics of the surface.  The necessary 
reapplication frequency varies from several minutes for plain water under summertime conditions to 
several weeks or months for chemical dust suppressants.  

Watering increases the moisture content, which conglomerates particles and reduces their 
likelihood to become suspended when vehicles pass over the surface.  The control efficiency depends on 
how fast the road dries after water is added. This in turn depends on (a) the amount (per unit road surface 
area) of water added during each application; (b) the period of time between applications; (c) the weight, 
speed and number of vehicles traveling over the watered road during the period between applications; and 
(d) meteorological conditions (temperature, wind speed, cloud cover, etc.) that affect evaporation during 
the period. 
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Figure 13.2.2-2 presents a simple bilinear relationship between the instantaneous control 
efficiency due to watering and the resulting increase in surface moisture.  The moisture ratio "M" (i.e., the 
x-axis in Figure 13.2.2-2) is found by dividing the surface moisture content of the watered road by the 
surface moisture content of the uncontrolled road.  As the watered road surface dries, both the ratio M and 
the predicted instantaneous control efficiency (i.e., the y-axis in the figure) decrease.  The figure shows 
that between the uncontrolled moisture content and a value twice as large, a small increase in moisture 
content results in a large increase in control efficiency.  Beyond that, control efficiency grows slowly with 
increased moisture content. 

Given the complicated nature of how the road dries, characterization of emissions from watered 
roadways is best done by collecting road surface material samples at various times between water truck 
passes. (Appendices C.1 and C.2 present the sampling and analysis procedures.)  The moisture content 
measured can then be associated with a control efficiency by use of Figure 13.2.2-2.  Samples that reflect 
average conditions during the watering cycle can take the form of either a series of samples between 
water applications or a single sample at the midpoint.  It is essential that samples be collected during 
periods with active traffic on the road. Finally, because of different evaporation rates, it is recommended 
that samples be collected at various times during the year.  If only one set of samples is to be collected, 
these must be collected during hot, summertime conditions. 

When developing watering control plans for roads that do not yet exist, it is strongly 
recommended that the moisture cycle be established by sampling similar roads in the same geographic 
area. If the moisture cycle cannot be established by similar roads using established watering control 
plans, the more complex methodology used to estimate the mitigation of rainfall and other precipitation 
can be used to estimate the control provided by routine watering.  An estimate of the maximum daytime 
Class A pan evaporation (based upon daily evaporation data published in the monthly Climatological 
Data for the state by the National Climatic Data Center) should be used to insure that adequate watering 
capability is available during periods of highest evaporation.  The hourly precipitation values in the 
spreadsheet should be replaced with the equivalent inches of precipitation (where the equivalent of 1 inch 
of precipitation is provided by an application of 5.6 gallons of water per square yard of road). 
Information on the long term average annual evaporation and on the percentage that occurs between May 
and October was published in the Climatic Atlas (Reference 16).  Figure 13.2.2-3 presents the 
geographical distribution for "Class A pan evaporation" throughout the United States.  Figure 13.2.2-4 
presents the geographical distribution of the percentage of this evaporation that occurs between May and 
October. The U. S. Weather Bureau Class A evaporation pan is a cylindrical metal container with a depth 
of 10 inches and a diameter of 48 inches.  Periodic measurements are made of the changes of the water 
level. 

The above methodology should be used only for prospective analyses and for designing watering 
programs for existing roadways.  The quality rating of an emission factor for a watered road that is based 
on this methodology should be downgraded two letters.  Periodic road surface samples should be 
collected and analyzed to verify the efficiency of the watering program. 

As opposed to watering, chemical dust suppressants have much less frequent reapplication 
requirements.  These materials suppress emissions by changing the physical characteristics of the existing 
road surface material.  Many chemical unpaved road dust suppressants form a hardened surface that binds 
particles together. After several applications, a treated road often resembles a paved road except that the 
surface is not uniformly flat.  Because the improved surface results in more grinding of small particles, 
the silt content of loose material on a highly controlled surface may be substantially higher than when the 
surface was uncontrolled. For this reason, the models presented as Equations 1a and 1b cannot be used to 
estimate emissions from chemically stabilized roads.  Should the road be allowed to return to an 
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uncontrolled state with no visible signs of large-scale cementing of material, the Equation 1a and 1b 
emission factors could then be used to obtain conservatively high emission estimates. 
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Figure 13.2.2-2. Watering control effectiveness for unpaved travel surfaces 
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The control effectiveness of chemical dust suppressants appears to depend on (a) the dilution rate 
used in the mixture; (b) the application rate (volume of solution per unit road surface area); (c) the time 
between applications; (d) the size, speed and amount of  traffic during the period between applications; 
and (e) meteorological conditions (rainfall, freeze/thaw cycles, etc.) during the period.  Other factors that 
affect the performance of dust suppressants include other traffic characteristics (e. g., cornering, track-on 
from unpaved areas) and road characteristics (e. g., bearing strength, grade).  The variabilities in the 
above factors and differences between individual dust control products make the control efficiencies of 
chemical dust suppressants difficult to estimate.  Past field testing of emissions from controlled unpaved 
roads has shown that chemical dust suppressants provide a PM-10 control efficiency of about 80 percent 
when applied at regular intervals of 2 weeks to 1 month. 
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Figure 13.2.2-3. Annual evaporation data. 
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Figure 13.2.2-4. Geographical distribution of the percentage of evaporation occurring between May and October. 
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Petroleum resin products historically have been the dust suppressants (besides water) most widely 
used on industrial unpaved roads. Figure 13.2.2-5 presents a method to estimate average control 
efficiencies associated with petroleum resins applied to unpaved roads.20  Several items should be noted: 

1. The term "ground inventory" represents the total volume (per unit area) of petroleum resin 
concentrate (not solution) applied since the start of the dust control season. 

2. Because petroleum resin products must be periodically reapplied to unpaved roads, the use of 
a time-averaged control efficiency value is appropriate.  Figure 13.2.2-5 presents control efficiency values 
averaged over two common application intervals, 2 weeks and 1 month.  Other application intervals will 
require interpolation. 

3. Note that zero efficiency is assigned until the ground inventory reaches 0.05 gallon per square 
yard (gal/yd2). Requiring a minimum ground inventory ensures that one must apply a reasonable amount 
of chemical dust suppressant to a road before claiming credit for emission control.  Recall that the ground 
inventory refers to the amount of petroleum resin concentrate rather than the total solution. 

As an example of the application of Figure 13.2.2-5, suppose that Equation 1a was used to 
estimate an emission factor of 7.1 lb/VMT for PM-10 from a particular road.  Also, suppose that, starting 
on May 1, the road is treated with 0.221 gal/yd2 of a solution (1 part petroleum resin to 5 parts water) on 
the first of each month through September.  Then, the average controlled emission factors, shown in 
Table 13.2.2-5, are found. 

Table 13.2-2-5. EXAMPLE OF AVERAGE CONTROLLED EMISSION FACTORS
 
FOR SPECIFIC CONDITIONS
 

Average Controlled
Ground Inventory, Average Control Emission Factor, 

Period gal/yd2 Efficiency, %a lb/VMT 

May 0.037  0 7.1 

June 0.073 62 2.7 

July 0.11 68 2.3 

August 0.15 74 1.8 

September 0.18 80 1.4 
a From Figure 13.2.2-5, #10 :m.  Zero efficiency assigned if ground inventory is less than 0.05 gal/yd2. 

1 lb/VMT = 281.9 g/VKT. 1 gal/yd2 = 4.531 L/m2. 

Besides petroleum resins, other newer dust suppressants have also been successful in controlling 
emissions from unpaved roads.  Specific test results for those chemicals, as well as for petroleum resins 
and watering, are provided in References 18 through 21. 
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Figure 13.2.2-5. Average control efficiencies over common application intervals. 
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13.2.2.4 Updates Since The Fifth Edition 

The Fifth Edition was released in January 1995.  Revisions to this section since that date are 
summarized below.  For further detail, consult the background report for this section (Reference 6). 

October 1998 (Supplement E)– This was a major revision of this section.  Significant changes to 
the text and the emission factor equations were made. 

October 2001 – Separate emission factors for unpaved surfaces at industrial sites and publicly 
accessible roads were introduced. Figure 13.2.2-2 was included to provide control effectiveness estimates 
for watered roads. 

December 2003 – The public road emission factor equation (equation 1b) was adjusted to remove 
the component of particulate emissions from exhaust, brake wear, and tire wear. The parameter C  in the 
new equation varies with aerodynamic size range of the particulate matter.  Table 13.2.2-4 was added to 
present the new coefficients. 

January 2006 – The PM-2.5 particle size multipliers (i.e., factors) in Table 13.2.2-2 were 
modified and the quality ratings were upgraded from C to B based on the wind tunnel studies of a variety 
of dust emitting surface materials. 

References For Section 13.2.2 

1.	 C. Cowherd, Jr., et al., Development Of Emission Factors For Fugitive Dust Sources, 
EPA-450/3-74-037, U. S. Environmental Protection Agency, Research Triangle Park, NC, 
June 1974. 

2.	 R. J. Dyck and J. J. Stukel, "Fugitive Dust Emissions From Trucks On Unpaved Roads", 
Environmental Science And Technology, 10(10):1046-1048, October 1976. 

3.	 R. O. McCaldin and K. J. Heidel, "Particulate Emissions From Vehicle Travel Over Unpaved 
Roads", Presented at the 71st Annual Meeting of the Air Pollution Control Association, Houston, 
TX, June 1978. 

4.	 C. Cowherd, Jr, et al., Iron And Steel Plant Open Dust Source Fugitive Emission Evaluation, 
EPA-600/2-79-013, U. S. Environmental Protection Agency, Cincinnati, OH, May 1979. 

5.	 G. Muleski, Unpaved Road Emission Impact, Arizona Department of Environmental Quality, 
Phoenix, AZ, March 1991. 

6.	 Emission Factor Documentation For AP-42, Section 13.2.2, Unpaved Roads, Final Report, Midwest 
Research Institute, Kansas City, MO, September 1998. 

7.	 T. Cuscino, Jr., et al., Taconite Mining Fugitive Emissions Study, Minnesota Pollution Control 
Agency, Roseville, MN, June 1979. 

8.	 Improved Emission Factors For Fugitive Dust From Western Surface Coal Mining Sources, 
2 Volumes, EPA Contract No. 68-03-2924, Office of Air Quality Planning and Standards, U. S. 
Environmental Protection Agency, Research Triangle Park, NC. 
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9.	 T. Cuscino, Jr., et al., Iron And Steel Plant Open Source Fugitive Emission Control Evaluation, 
EPA-600/2-83-110, U. S. Environmental Protection Agency, Cincinnati, OH, October 1983. 

10.	 Size Specific Emission Factors For Uncontrolled Industrial And Rural Roads, EPA Contract 
No. 68-02-3158, Midwest Research Institute, Kansas City, MO, September 1983. 

11.	 C. Cowherd, Jr., and P. Englehart, Size Specific Particulate Emission Factors For Industrial And 
Rural Roads, EPA-600/7-85-038, U. S. Environmental Protection Agency, Cincinnati, OH, 
September 1985. 

12.	 PM-10 Emission Inventory Of Landfills In The Lake Calumet Area, EPA Contract 68-02-3891, Work 
Assignment 30, Midwest Research Institute, Kansas City, MO, September 1987. 

13.	 Chicago Area Particulate Matter Emission Inventory — Sampling And Analysis, EPA Contract 
No. 68-02-4395, Work Assignment 1, Midwest Research Institute, Kansas City, MO, May 1988. 

14.	 PM-10 Emissions Inventory Data For The Maricopa And Pima Planning Areas, EPA Contract 
No. 68-02-3888, Engineering-Science, Pasadena, CA, January 1987. 

15.	 Oregon Fugitive Dust Emission Inventory, EPA Contract 68-D0-0123, Midwest Research Institute, 
Kansas City, MO, January 1992. 

16.	 Climatic Atlas Of The United States, U. S. Department Of Commerce, Washington, DC, June 1968. 

17.	 National Climatic Data Center, Solar And Meteorological Surface Observation Network 1961-1990; 
3 Volume CD-ROM.  Asheville, NC, 1993. 

18.	 C. Cowherd, Jr. et al., Control Of Open Fugitive Dust Sources, EPA-450/3-88-008, 
U. S. Environmental Protection Agency, Research Triangle Park, NC, September 1988. 

19.	 G. E. Muleski, et al., Extended Evaluation Of Unpaved Road Dust Suppressants In The Iron And 
Steel Industry, EPA-600/2-84-027, U. S. Environmental Protection Agency, Cincinnati, OH, 
February 1984. 

20.	 C. Cowherd, Jr., and J. S. Kinsey, Identification, Assessment And Control Of Fugitive Particulate 
Emissions, EPA-600/8-86-023, U. S. Environmental Protection Agency, Cincinnati, OH, August 
1986. 

21.	 G. E. Muleski and C. Cowherd, Jr., Evaluation Of The Effectiveness Of Chemical Dust Suppressants 
On Unpaved Roads, EPA-600/2-87-102, U. S. Environmental Protection Agency, Cincinnati, OH, 
November 1986. 

22.	 Fugitive Dust Background Document And Technical Information Document For Best Available 
Control Measures, EPA-450/2-92-004, Office Of Air Quality Planning And Standards, U. S. 
Environmental Protection Agency, Research Triangle Park, NC, September 1992. 

23. 	 Written communication (Technical Memorandum) from P. Hemmer, E.H. Pechan & Associates, 
Inc., Durham, NC to B. Kuykendal, U. S. Environmental Protection Agency, Research Triangle 
Park, NC, August, 21, 2003. 
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24. 	 MOBILE6 User Guide, United States Environmental Protection Agency, Office of Transportation 
and Air Quality.  EPA420-R-02-028, October 2002. 

25.	 Written communication (Technical Memorandum) from G. Muleski, Midwest Research Institute, 
Kansas City, MO, to B. Kuykendal, U. S. Environmental Protection Agency, Research Triangle 
Park, NC, Subject “Unpaved Roads”, September 27, 2001. 

26.	 Written communication (Technical Memorandum) from W. Kuykendal, U. S. Environmental 
Protection Agency, to File, Subject “Decisions on Final AP-42 Section 13.2.2 Unpaved Roads”, 
November 24, 2003. 
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Western Regional Air Partnership, Denver, CO, February 1, 2006. 
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13.2.3 Heavy Construction Operations 

13.2.3.1 General 

Heavy construction is a source of dust emissions that may have substantial temporary impact 
on local air quality. Building and road construction are 2 examples of construction activities with high 
emissions potential. Emissions during the construction of a building or road can be associated with 
land clearing, drilling and blasting, ground excavation, cut and fill operations (i.e., earth moving), and 
construction of a particular facility itself. Dust emissions often vary substantially from day to day, 
depending on the level of activity, the specific operations, and the prevailing meteorological 
conditions. A large portion of the emissions results from equipment traffic over temporary roads at 
the construction site. 

The temporary nature of construction differentiates it from other fugitive dust sources as to 
estimation and control of emissions. Construction consists of a series of different operations, each 
with its own duration and potential for dust generation. In other words, emissions from any single 
construction site can be expected (1) to have a definable beginning and an end and (2) to vary 
substantially over different phases of the construction process. This is in contrast to most other 
fugitive dust sources, where emissions are either relatively steady or follow a discernable annual 
cycle. Furthermore, there is often a need to estimate areawide construction emissions, without regard 
to the actual plans of any individual construction project. For these reasons, following are methods by 
which either areawide or site-specific emissions may be estimated. 

13.2.3.2 Emissions And Correction Parameters 

The quantity of dust emissions from construction operations is proportional to the area of land 
being worked and to the level of construction activity. By analogy to the parameter dependence 
observed for other similar fugitive dust sources,1 one can expect emissions from heavy construction 
operations to be positively correlated with the silt content of the soil (that is, particles smaller than 
75 micrometers [µm] in diameter), as well as with the speed and weight of the average vehicle, and to 
be negatively correlated with the soil moisture content. 

13.2.3.3 Emission Factors 

Only 1 set of field studies has been performed that attempts to relate the emissions from 
construction directly to an emission factor.1-2 Based on field measurements of total suspended 
particulate (TSP) concentrations surrounding apartment and shopping center construction projects, the 
approximate emission factors for construction activity operations are: 

E = 2.69 megagrams (Mg)/hectare/month of activity
 
E = 1.2 tons/acre/month of activity
 

These values are most useful for developing estimates of overall emissions from construction 
scattered throughout a geographical area. The value is most applicable to construction operations with: 
(1) medium activity level, (2) moderate silt contents, and (3) semiarid climate. Test data were not 
sufficient to derive the specific dependence of dust emissions on correction parameters. Because the 
above emission factor is referenced to TSP, use of this factor to estimate particulate matter (PM) no 
greater than 10 µm in aerodynamic diameter (PM-10) emissions will result in conservatively high 
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estimates. Also, because derivation of the factor assumes that construction activity occurs 30 days per 
month, the above estimate is somewhat conservatively high for TSP as well. 

Although the equation above represents a relatively straightforward means of preparing an 
areawide emission inventory, at least 2 features limit its usefulness for specific construction sites. 
First, the conservative nature of the emission factor may result in too high an estimate for PM-10 to be 
of much use for a specific site under consideration. Second, the equation provides neither information 
about which particular construction activities have the greatest emission potential nor guidance for 
developing an effective dust control plan. 

For these reasons, it is strongly recommended that when emissions are to be estimated for a 
particular construction site, the construction process be broken down into component operations. 
(Note that many general contractors typically employ planning and scheduling tools, such as critical 
path method [CPM], that make use of different sequential operations to allocate resources.) This 
approach to emission estimation uses a unit or phase method to consider the more basic dust sources 
of vehicle travel and material handling. That is to say, the construction project is viewed as consisting 
of several operations, each involving traffic and material movements, and emission factors from other 
AP-42 sections are used to generate estimates. Table 13.2.3-1 displays the dust sources involved with 
construction, along with the recommended emission factors.3 

In addition to the on-site activities shown in Table 13.2.3-1, substantial emissions are possible 
because of material tracked out from the site and deposited on adjacent paved streets. Because all 
traffic passing the site (i. e., not just that associated with the construction) can resuspend the deposited 
material, this "secondary" source of emissions may be far more important than all the dust sources 
actually within the construction site. Furthermore, this secondary source will be present during all 
construction operations. Persons developing construction site emission estimates must consider the 
potential for increased adjacent emissions from off-site paved roadways (see Section 13.2.1, "Paved 
Roads"). High wind events also can lead to emissions from cleared land and material stockpiles. 
Section 13.2.5, "Industrial Wind Erosion", presents an estimation methodology that can be used for 
such sources at construction sites. 

13.2.3.4 Control Measures4 

Because of the relatively short-term nature of construction activities, some control measures 
are more cost effective than others. Wet suppression and wind speed reduction are 2 common 
methods used to control open dust sources at construction sites, because a source of water and material 
for wind barriers tend to be readily available on a construction site. However, several other forms of 
dust control are available. 

Table 13.2.3-2 displays each of the preferred control measures, by dust source.3-4 Because 
most of the controls listed in the table modify independent variables in the emission factor models, the 
effectiveness can be calculated by comparing controlled and uncontrolled emission estimates from 
Table 13.2.3-1. Additional guidance on controls is provided in the AP-42 sections from which the 
recommended emission factors were taken, as well as in other documents, such as Reference 4. 
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Table 13.2.3-1. RECOMMENDED EMISSION FACTORS FOR CONSTRUCTION OPERATIONSa 

Construction Phase Dust-generating Activities Recommended Emission Factor Comments 
Rating

Adjustmentb 

I. Demolition and debris 
removal 

1. Demolition of buildings or
other (natural) obstacles such
as trees, boulders, etc. 
a. Mechanical 

dismemberment 
("headache ball") of
existing structures 

b. Implosion of existing 
structures 

c. Drilling and blasting of
soil 

d. General land clearing 

2. Loading of debris into trucks 

3. Truck transport of debris 

4. Truck unloading of debris 

NA 

NA 
Drilling factor in Table 11.9-4 

Blasting factor NA 

Dozer equation (overburden) in
Tables 11.9-1 and 11.9-2 
Material handling emission
factor equation in Section 13.2.4 
Unpaved road emission factor in
Section 13.2.2, or paved road
emission factor in Section 13.2.1 
Material handling emission
factor equation in Section 13.2.4 

Blasting factor in Tables 11.9-1
and 11.9-2 not considered 
appropriate for general
construction activities 

May occur offsite 

— 

— 

-1 

NA 
-1/-2c 

-0/-1c 

-0/-1c 

-0/-1c 
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Table 13.2.3-1 (cont.). 

Construction Phase Dust-generating Activities Recommended Emission Factor Comments 
Rating

Adjustmentb 

II. Site Preparation
(earth moving) 

1. Bulldozing 

2. Scrapers unloading topsoil 

3. Scrapers in travel 

4. Scrapers removing topsoil 

5. Loading of excavated material
into trucks 

6. Truck dumping of fill material,
road base, or other materials 

7. Compacting 

8. Motor grading 

Dozer equation (overburden) in
Tables 11.9-1 and 11.9-2 
Scraper unloading factor in
Table 11.9-4 
Scraper (travel mode) expression
in Tables 11.9-1 and 11.9-2 
5.7 kg/vehicle kilometer traveled
(VKT) (20.2 lb/vehicle mile
traveled [VMT]) 
Material handling emission factor
equation in Section 13.2.4 
Material handling emission factor
equation in Section 13.2.4 
Dozer equation in 
Tables 11.9-1 and 11.9-2 

Grading equation in Tables 11.9-1
and 11.9-2 

May occur offsite 

Emission factor 
downgraded because of
differences in operating
equipment 

-1/-2c 

-1 

-0/-1c 

Ed 

-0/-1c 

-0/-1c 

-1/-2c 

-1/-2c 
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Table 13.2.3-1 (cont.). 

Construction Phase Dust-generating Activities Recommended Emission Factor Comments 
Rating

Adjustmentb 

III. General 
Construction 

1. Vehicular traffic 

2. Portable plants 
a. Crushing 

b. Screening 

c. Material transfers 

3. Other operations 

Unpaved road emission factor in
Section 13.2.2, or paved road emission
factor in Section 13.2.1 

Factors for similar material/operations in
Section 11.19.2 
Factors for similar material/operations in
Section 11.19.2 
Material handling emission factor
equation in Section 13.2.4 
Factors for similar material/operations in
the Mineral Products Industry, Chapter
11 of this document 

-0/-1c 

-0/-1c 

-1/-2c 

-1/-2c 

-0/-1c 

— 

a	 NA = not applicable.
b	 Refers to how many additional letters the emission factor should be downrated (beyond the guidance given in the other sections of AP-42) for

application to construction activities. For example, "-2" means that an A-rated factor should be considered of C quality in estimating 
construction emissions. All emission factors assumed to have site-specific input values; otherwise, additional downgrading of one letter should 
be employed. Note that no rating can be lower than E.
First value for cases with independent variables within range given in AP-42 section; second value for cases with at least 1 variable outside the 
range.

d	 Rating for emission factor given. Reference 5. 
e	 In the event that individual operations cannot be identified, one may very conservatively overestimate PM-10 emissions by using Equation 1. 



Table 13.2.3-2. CONTROL OPTIONS FOR GENERAL CONSTRUCTION
 
OPEN SOURCES OF PM-10
 

Emission Source Recommended Control Method(s) 

Debris handling 

Truck transportb 

Bulldozers 

Pan scrapers 

Cut/fill material handling 

Cut/fill haulage 

General construction 

Wind speed reduction 
Wet suppressiona 

Wet suppression 
Paving 
Chemical stabilizationc 

Wet suppressiond 

Wet suppression of travel routes 

Wind speed reduction 
Wet suppression 

Wet suppression 
Paving 
Chemical stabilization 

Wind speed reduction 
Wet suppression 
Early paving of permanent roads 

a	 Dust control plans should contain precautions against watering programs that confound trackout 
problems. 

b Loads could be covered to avoid loss of material in transport, especially if material is transported 
offsite. 

c	 Chemical stabilization usually cost-effective for relatively long-term or semipermanent unpaved 
roads. 

d Excavated materials may already be moist and not require additional wetting. Furthermore, most 
soils are associated with an "optimum moisture" for compaction. 
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2.	 G. A. Jutze, et al., Investigation Of Fugitive Dust Sources Emissions And Control, 
EPA-450/3-74-036a, U. S. Environmental Protection Agency, Research Triangle Park, NC, 
June 1974. 

3.	 Background Documentation For AP-42 Section 11.2.4, Heavy Construction Operations, EPA 
Contract No. 69-D0-0123, Midwest Research Institute, Kansas City, MO, April 1993. 

4.	 C. Cowherd, et al., Control Of Open Fugitive Dust Sources, EPA-450/3-88-008, 
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Dixie NF 20-Well Oil Field Development Verification Scenario
 
Model Sources and Source Parameters
 

Source 
ID 

Source 
Description 

Easting 
(X) 

Northing 
(Y) 

Base 
Elev. 

Stk. 
Ht. Temp. Exit 

Vel. 
Stk. 
Dia. 

PM10 PM2.5 * NOx SO2 

(m) (m) (ft) (ft) (°F) (fps) (ft) (lb/hr) (lb/hr) (lb/hr) (lb/hr) 
DRE Drill Dig Engine 427831 4209861 9448 15 950.0 75 1.0 0.56 0.56 19.2 0.32 

FLARE Production 
Flare 427781 4209911 9480 100 1000.0 55 1.5 0 0 2.45 0 

CM1 Compressor 
Engine 427831 4209961 9455 25 760.0 95 1.0 0.05 0.05 3.98 0 

HT1 Heater Treater 426936 4208986 9472 20 180.0 15 0.7 0 0 0.05 0 
HT2 Heater Treater 427489 4208796 9416 20 180.0 15 0.7 0 0 0.05 0 
HT3 Heater Treater 428269 4208686 9431 20 180.0 15 0.7 0 0 0.05 0 
HT4 Heater Treater 428861 4208911 9486 20 180.0 15 0.7 0 0 0.05 0 
HT5 Heater Treater 429086 4209503 9524 20 180.0 15 0.7 0 0 0.05 0 
HT6 Heater Treater 429086 4210319 9462 20 180.0 15 0.7 0 0 0.05 0 
HT7 Heater Treater 428861 4210911 9542 20 180.0 15 0.7 0 0 0.05 0 
HT8 Heater Treater 428269 4211136 9472 20 180.0 15 0.7 0 0 0.05 0 
HT9 Heater Treater 427453 4211136 9538 20 180.0 15 0.7 0 0 0.05 0 

HT10 Heater Treater 426861 4210911 9425 20 180.0 15 0.7 0 0 0.05 0 
HT11 Heater Treater 426636 4210319 9409 20 180.0 15 0.7 0 0 0.05 0 
HT12 Heater Treater 426636 4209508 9381 20 180.0 15 0.7 0 0 0.05 0 
HT13 Heater Treater 427236 4209286 9383 20 180.0 15 0.7 0 0 0.05 0 
HT14 Heater Treater 428486 4209286 9440 20 180.0 15 0.7 0 0 0.05 0 
HT15 Heater Treater 428486 4210536 9527 20 180.0 15 0.7 0 0 0.05 0 
HT16 Heater Treater 427236 4210536 9447 20 180.0 15 0.7 0 0 0.05 0 
HT17 Heater Treater 427161 4209911 9373 20 180.0 15 0.7 0 0 0.05 0 
HT18 Heater Treater 427861 4209211 9386 20 180.0 15 0.7 0 0 0.05 0 
HT19 Heater Treater 428561 4209911 9464 20 180.0 15 0.7 0 0 0.05 0 
HT20 Heater Treater 427861 4210611 9554 20 180.0 15 0.7 0 0 0.05 0 
DHY1 Dehydrator 426906 4208956 9482 30 200.0 8 1.0 0 0 0.05 0 
DHY4 Dehydrator 428831 4208881 9488 30 200.0 8 1.0 0 0 0.05 0 
DHY7 Dehydrator 428831 4210881 9507 30 200.0 8 1.0 0 0 0.05 0 

DHY10 Dehydrator 426831 4210881 9420 30 200.0 8 1.0 0 0 0.05 0 
WP1 Well Pump 426906 4209016 9472 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP2 Well Pump 427459 4208826 9418 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP3 Well Pump 428239 4208716 9426 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP4 Well Pump 428831 4208941 9482 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP5 Well Pump 429056 4209533 9524 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP6 Well Pump 429056 4210349 9462 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP7 Well Pump 428831 4210941 9544 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP8 Well Pump 428239 4211166 9471 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP9 Well Pump 427423 4211166 9533 10 775.0 45 0.7 0.33 0.33 4.65 0.31 

WP10 Well Pump 426831 4210941 9422 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP11 Well Pump 426606 4210349 9409 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP12 Well Pump 426606 4209538 9380 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP13 Well Pump 427206 4209316 9380 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP14 Well Pump 428456 4209316 9440 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP15 Well Pump 428456 4210566 9524 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP16 Well Pump 427206 4210566 9447 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP17 Well Pump 427131 4209941 9372 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP18 Well Pump 427831 4209241 9390 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP19 Well Pump 428531 4209941 9459 10 775.0 45 0.7 0.33 0.33 4.65 0.31 
WP20 Well Pump 427831 4210641 9551 10 775.0 45 0.7 0.33 0.33 4.65 0.31 

POINT SOURCES 

From Table 4.1-1 of the Technical report Dixie and Fishlake oil field development sources 
* PM 2.5 was not included in the Dixie data. For combustion sources, PM2.5 assumed to equal PM10. 



Dixie NF 20-Well Oil Field Development Verification Scenario
 
Model Sources and Source Parameters
 

Source 
ID 

Source 
Description 

Easting 
(X) 

Northing 
(Y) 

Base 
Elev. 

Release 
Ht. 

Horz. 
Dim. 

Vert. 
Dim. 

PM10 PM2.5 * NOx SO2 

(m) (m) (ft) (ft) (ft) (ft) (lb/hr) (lb/hr) (lb/hr) (lb/hr) 
ORD1 outer road 427831 4208536 9414 2.0 100 6.0 0.5705 0.0570 0.0560 
ORD2 outer road 427183 4208891 9445 2.0 75 6.0 0.5705 0.0570 0.0560 
ORD3 outer road 426719 4209207 9476 2.0 75 6.0 0.5705 0.0570 0.0560 
ORD4 outer road 426456 4209911 9427 2.0 100 6.0 0.5705 0.0570 0.0560 
ORD5 outer road 426719 4210615 9413 2.0 75 6.0 0.5705 0.0570 0.0560 
ORD6 outer road 427127 4211024 9483 2.0 75 6.0 0.5705 0.0570 0.0560 
ORD7 outer road 427831 4211286 9477 2.0 100 6.0 0.5705 0.0570 0.0560 
ORD8 outer road 428535 4211024 9469 2.0 75 6.0 0.5705 0.0570 0.0560 
ORD9 outer road 428944 4210615 9469 2.0 75 6.0 0.5705 0.0570 0.0560 

ORD10 outer road 429206 4209911 9471 2.0 100 6.0 0.5705 0.0570 0.0560 
ORD11 outer road 428944 4209207 9495 2.0 75 6.0 0.5705 0.0570 0.0560 
ORD12 outer road 428535 4208799 9460 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD1 inner road 427519 4209249 9391 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD2 inner road 427169 4209599 9367 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD3 inner road 427169 4210224 9392 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD4 inner road 427519 4210574 9511 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD5 inner road 428144 4210574 9567 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD6 inner road 428494 4210224 9521 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD7 inner road 428494 4209599 9452 2.0 75 6.0 0.5705 0.0570 0.0560 
IRD8 inner road 428144 4209249 9393 2.0 75 6.0 0.5705 0.0570 0.0560 

VOLUME SOURCES 

From Table 4.1-1 of the Technical report Dixie and Fishlake oil field development sources 
* PM 2.5 was not included in the Dixie data. For unpaved road sources, PM2.5 assumed to equal 10% of PM10 
MRI, 2006 (Background document for Revisions to Fine Fraction Ratios Used in AP-42 - Table 1, unpaved roads) 



Dixie NF 20-Well Oil Field Development Verification Scenario
 
Model Sources and Source Parameters
 

Source 
ID 

Source 
Description 

Easting 
(X) 

Northing 
(Y) 

Base 
Elev. 

Release 
Ht. 

Radius 
of 

Circle 

Vert. 
Dim. PM10 PM2.5 * NOx SO2 

(m) (m) (ft) (ft) (ft) (ft) (lb/hr) (lb/hr) (lb/hr) (lb/hr) 
WELLPAD1 Disturbed Area - Well Pad 426831 4208911 9491 0 282.7 2.00 0.02 0.002 
WELLPAD2 Disturbed Area - Well Pad 427423 4208686 9430 0 282.7 2.00 0.02 0.002 
WELLPAD3 Disturbed Area - Well Pad 428239 4208686 9428 0 282.7 2.00 0.02 0.002 
WELLPAD4 Disturbed Area - Well Pad 428831 4208911 9485 0 282.7 2.00 0.02 0.002 
WELLPAD5 Disturbed Area - Well Pad 429056 4209503 9524 0 282.7 2.00 0.02 0.002 
WELLPAD6 Disturbed Area - Well Pad 429056 4210319 9462 0 282.7 2.00 0.02 0.002 
WELLPAD7 Disturbed Area - Well Pad 428831 4210911 9526 0 282.7 2.00 0.02 0.002 
WELLPAD8 Disturbed Area - Well Pad 428239 4211136 9474 0 282.7 2.00 0.02 0.002 
WELLPAD9 Disturbed Area - Well Pad 427423 4211136 9533 0 282.7 2.00 0.02 0.002 

WELLPAD10 Disturbed Area - Well Pad 426831 4210911 9422 0 282.7 2.00 0.02 0.002 
WELLPAD11 Disturbed Area - Well Pad 426606 4210319 9409 0 282.7 2.00 0.02 0.002 
WELLPAD12 Disturbed Area - Well Pad 426606 4209508 9385 0 282.7 2.00 0.02 0.002 
WELLPAD13 Disturbed Area - Well Pad 427206 4209286 9385 0 282.7 2.00 0.02 0.002 
WELLPAD14 Disturbed Area - Well Pad 428456 4209286 9437 0 282.7 2.00 0.02 0.002 
WELLPAD15 Disturbed Area - Well Pad 428456 4210536 9532 0 282.7 2.00 0.02 0.002 
WELLPAD16 Disturbed Area - Well Pad 427206 4210536 9442 0 282.7 2.00 0.02 0.002 
WELLPAD17 Disturbed Area - Well Pad 427131 4209911 9372 0 282.7 2.00 0.02 0.002 
WELLPAD18 Disturbed Area - Well Pad 427831 4209211 9386 0 282.7 2.00 0.02 0.002 
WELLPAD19 Disturbed Area - Well Pad 428531 4209911 9458 0 282.7 2.00 0.02 0.002 
WELLPAD20 Disturbed Area - Well Pad 427831 4210611 9550 0 282.7 2.00 0.02 0.002 
CENTPROC 50 acres dist center proc 427831 4209911 9453 0 832.6 2.00 0.169 0.0169 

CIRCULAR SOURCES 

From Table 4.1-1 of the Technical report Dixie and Fishlake oil field development sources 
* PM 2.5 was not included in the Dixie data. For construc & demolition, PM2.5 assumed to equal 10% of PM10. 
MRI, 2006 (Background document for Revisions to Fine Fraction Ratios Used in AP-42 - Table 1, Construc & Demolition) 



Fishlake NF Directional Drilling Oil Field Development Verification Scenario
 
Model Sources and Source Parameters
 

Source 
ID 

Source 
Description 

Easting 
(X) 

Northing 
(Y) 

Base 
Elev. 

Stack 
Ht. Temp. Exit 

Vel. 
Stk. 
Dia. 

PM10 PM2.5 * NOx SO2 

(m) (m) (ft) (ft) (°F) (fps) (ft) (lb/hr) (lb/hr) (lb/hr) (lb/hr) 
DRE Drill Rig Engine 381262 4277427 8200 15 950.0 75 1.0 0.56 0.56 19.2 0.32 

PFLAR Production 
Flare 381212 4277417 8184 100 1000.0 55 1.5 0 0 2.45 0 

COMPR Compressor 
Engine 381312 4277417 8222 25 760.0 95 1.0 0.05 0.05 3.98 0 

HT1 Heater Treater 380332 4276797 8081 20 180.0 15 0.67 0 0 0.05 0 
HT2 Heater Treater 380392 4276797 8081 20 180.0 15 0.67 0 0 0.05 0 
HT3 Heater Treater 380392 4276737 8081 20 180.0 15 0.67 0 0 0.05 0 
HT4 Heater Treater 380332 4276737 8081 20 180.0 15 0.67 0 0 0.05 0 
HT5 Heater Treater 382332 4277497 8521 20 180.0 15 0.67 0 0 0.05 0 
HT6 Heater Treater 382392 4277497 8483 20 180.0 15 0.67 0 0 0.05 0 
HT7 Heater Treater 382392 4277437 8481 20 180.0 15 0.67 0 0 0.05 0 
HT8 Heater Treater 382332 4277437 8519 20 180.0 15 0.67 0 0 0.05 0 
HT9 Heater Treater 381032 4278147 8162 20 180.0 15 0.67 0 0 0.05 0 
HT10 Heater Treater 381092 4278147 8151 20 180.0 15 0.67 0 0 0.05 0 
HT11 Heater Treater 381092 4278087 8163 20 180.0 15 0.67 0 0 0.05 0 
HT12 Heater Treater 381032 4278087 8166 20 180.0 15 0.67 0 0 0.05 0 
DHY1 Dehydrator 381262 4277467 8213 30 200.0 8 1.0 0 0 0.05 0 
DHY2 Dehydrator 381262 4277367 8203 30 200.0 8 1.0 0 0 0.05 0 
WP1 Well Pump 380312 4276817 8081 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP2 Well Pump 380412 4276817 8082 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP3 Well Pump 380412 4276717 8081 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP4 Well Pump 380312 4276717 8081 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP5 Well Pump 382312 4277517 8531 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP6 Well Pump 382412 4277517 8481 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP7 Well Pump 382412 4277417 8472 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP8 Well Pump 382312 4277417 8525 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP9 Well Pump 381012 4278167 8164 10 775.0 45 0.67 0.33 0.33 4.65 0.31 

WP10 Well Pump 381112 4278167 8151 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP11 Well Pump 381112 4278067 8166 10 775.0 45 0.67 0.33 0.33 4.65 0.31 
WP12 Well Pump 381012 4278067 8172 10 775.0 45 0.67 0.33 0.33 4.65 0.31 

POINT SOURCES 

From Table 4.2-1 of the Technical report Dixie and Fishlake oil field development sources 
* PM 2.5 was not included in the Fishlake data. For combustion sources, PM2.5 assumed to equal PM10. 



Fishlake NF Directional Drilling Oil Field Development Verification Scenario
 
Model Sources and Source Parameters
 

Source 
ID 

Source 
Description 

Easting 
(X) 

Northing 
(Y) 

Base 
Elev. 

Release 
Ht. 

Horz. 
Dim. 

Vert. 
Dim. 

PM10 PM2.5 * NOx SO2 

(m) (m) (ft) (ft) (ft) (ft) (lb/hr) (lb/hr) (lb/hr) (lb/hr) 
ORD1 outer road 381262 4276042 8116 2.0 100 6.0 0.0443 0.0044 0.0588 
ORD2 outer road 380558 4276305 8097 2.0 75 6.0 0.0443 0.0044 0.0588 
ORD3 outer road 380150 4276713 8072 2.0 75 6.0 0.0443 0.0044 0.0588 
ORD4 outer road 379887 4277417 8052 2.0 100 6.0 0.0443 0.0044 0.0588 
ORD5 outer road 380150 4278121 8283 2.0 75 6.0 0.0443 0.0044 0.0588 
ORD6 outer road 380558 4278530 7977 2.0 75 6.0 0.0443 0.0044 0.0588 
ORD7 outer road 381262 4278792 8219 2.0 100 6.0 0.0443 0.0044 0.0588 
ORD8 outer road 381966 4278530 8318 2.0 75 6.0 0.0443 0.0044 0.0588 
ORD9 outer road 382375 4278121 8527 2.0 75 6.0 0.0443 0.0044 0.0588 
ORD10 outer road 382637 4277417 8468 2.0 100 6.0 0.0443 0.0044 0.0588 
ORD11 outer road 382375 4276713 8450 2.0 75 6.0 0.0443 0.0044 0.0588 
ORD12 outer road 381966 4276305 8200 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD1 inner road 380950 4276755 8184 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD2 inner road 380600 4277105 8144 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD3 inner road 380600 4277730 8225 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD4 inner road 380950 4278080 8194 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD5 inner road 381575 4278080 8334 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD6 inner road 381925 4277730 8439 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD7 inner road 381925 4277105 8321 2.0 75 6.0 0.0443 0.0044 0.0588 
IRD8 inner road 381575 4276755 8249 2.0 75 6.0 0.0443 0.0044 0.0588 

VOLUME SOURCES 

From Table 4.2-1 of the Technical report Dixie and Fishlake oil field development sources 
* PM 2.5 was not included in the Fishlake data. For unpaved road sources, PM2.5 assumed to equal 10% of PM10. 
MRI, 2006 (Background document for Revisions to Fine Fraction Ratios Used in AP-42 - Table 1, unpaved roads) 



Fishlake NF Directional Drilling Oil Field Development Verification Scenario
 
Model Sources and Source Parameters
 

Source 
ID 

Source 
Description 

Easting 
(X) 

Northing 
(Y) 

Base 
Elev. 

Release 
Ht. 

Radius 
of 

Circle 

Vert. 
Dim. 

PM10 PM2.5 * NOx SO2 

(m) (m) (ft) (ft) (ft) (ft) (lb/hr) (lb/hr) (lb/hr) (lb/hr) 
WELLPAD1 Disturbed Area - Well Pad 380362 4276767 8081 0 282.7 2.00 0.1357 0.01357 
WELLPAD2 Disturbed Area - Well Pad 382362 4277467 8498 0 282.7 2.00 0.1357 0.01357 
WELLPAD3 Disturbed Area - Well Pad 381062 4278117 8156 0 282.7 2.00 0.1357 0.01357 
CENTPROC 50 acres dist center proc 381262 4277417 8199 0 832.6 2.00 1.1804 0.11804 

CIRCULAR SOURCES 

From Table 4.2-1 of the Technical report Dixie and Fishlake oil field development sources 
* PM 2.5 was not included in the Fishlake data. For construc & demolition, PM2.5 assumed to equal 10% of PM10. 
MRI, 2006 (Background document for Revisions to Fine Fraction Ratios Used in AP-42 - Table 1, Construc & Demolition) 



           

KANAB RMP 

EMISSIONS CALCULATIONS
 

SUMMARY OF ALL ACTIVITIES
 
LONG-TERM DEVELOPMENT
 

Kanab Field Office Emissions Summary 
Difference between Alternative A and Baseline 

Activity PM10 PM2.5 NOx SO2 CO VOC HAPsb 

Tons Tons Tons Tons Tons Tons Tons 

Oil and Gas Well Development and Exploration 

Conventional Natural Gas -Construction 0 0 0 0 0 0 0 
Conventional Natural Gas - Operations 6 1 5 0 2 4 0 
Conventional Natural Gas - Maintenance 0 0 0 0 0 0 0 

Sub-total: Conventional Natural Gas 6 1 6 0 2 4 0 

Non-Oil and Gas Well Activities 
Coal Mininga 0 0 0 0 0 0 0 
Lands & Reality 0 0 0 0 0 0 0 
Livestock Grazing 0 0 0 0 0 0 0 
Off-Highway Vehicles (OHV)a 8 8 4 690 254 25 
Resource Roads 0 0 0 0 0 0 0 
Saleable Minerals 
Vegetation 0 0 0 0 0 0 0 
Prescribed burning 0 0 0 0 0 0 0 

Sub-total: Non-Oil and Gas Well Activities 8  8  4  0  690  254  25  

Total: Delta (Alternative A - Baseline) 15 10 10 0 692 258 26 

g/sec g/sec g/sec g/sec g/sec g/sec g/sec 

Total: Delta (Alternative A - Baseline) 0.425 0.273 0.291 0.003 19.896 7.424 0.742 

Assume Area Source 4.00 sq mi (approximate area of oil and gas disturbance) 
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RICHFIELD EIS-ALTERNATIVE A EMISSION CALCULATIONS SUMMARY OF ALL ACTIVITIES LONG 

TERM DEVELOPMENT
 

Richfield Difference between 2022 Alternative A and Baseline 2007. 
Activity PM10 PM2.5 NOx SO2 CO VOC HAPsb 

Tons Tons Tons Tons Tons Tons Tons 
Oil Well Development and Exploration 

Oil Welll - Construction 
Oil Well- Operations 
Oil Well - Maintenance 

23.90 
7.29 
0.00 

7.35 
1.71 
0.00 

185.93 
41.50 
0.00 

3.13 
0.70 
0.00 

24.21 
9.61 
0.00 

7.48 
1.23 
0.00 

0.75 
0.12 
0.00 

Sub-total: Oil Wells 31.19 9.05 227.42 3.83 33.82 8.72 0.87 

Non-Oil Well Activities 
Coal Mininga 

Lands & Reality 
Livestock Grazing 
Off-Highway Vehicles (OHV)a 

Resource Roads 

Saleable Minerals 
Vegetation 

0.00 

0.00 
0.00 
5.75 
0.00 

0.00 
21.01 

0.00 

0.00 
0.00 
5.75 
0.00 

0.00 
3.15 

0.00 

0.00 
0.00 
3.08 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

524.20 
0.00 

0.00 

0.00 

0.00 
0.00 

168.41 
0.00 

0.00 

0.00 

0.00 
0.00 
16.84 
0.00 

0.00 

Sub-total: Non-Oil Well Activities 26.76 8.90 3.08 0.00 524.20 168.41 16.84 

Total: Delta (Alternative A - Baseline) 57.95 17.96 230.50 3.83 558.03 177.13 17.71 
g/sec g/sec g/sec g/sec g/sec g/sec g/sec 

Total: Delta (Alternative A - Baseline) 1.665 0.516 6.624 0.110 16.035 5.090 0.509 

Assume Area Source 24.00 sq mi (estimated area of oil and gas disturbance) 

9/1/2010; 3:41 PM Page 8 of 9 Cumulative_summary_w_PM2,5 Final Appendix D; Richfield 
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1. INTRODUCTION 

Marquez Environmental Services, Inc. (MESI) completed an Air Resources Impact Assessment Technical 

Report for the Alton Coal Tract Lease by Application (Technical Report) in September 2010 as part of the 

draft environmental impact statement (DEIS). Air quality impacts were analyzed for three alternatives 

(MESI 2010). Based on comments received on the DEIS, the Bureau of Land Management (BLM) 

decided to prepare a supplemental draft EIS (SDEIS) for public review prior to preparing and distributing 

a final EIS. As part of the analysis in the SDEIS, MESI has prepared this Supplement to the Air Resources 

Impact Assessment Technical Report (Supplement) to analyze the air quality impacts from an additional 

coal leasing alternative being considered in detail in the SDEIS and to respond to substantive air-related 

comments received on the DEIS. 

The analysis provided herein was performed similarly to the analyses in the original Technical Report. 

This Supplement describes the additional analyses performed and summarizes the new results along with 

the previous results.  

The air impact assessment used the Environmental Protection Agency’s (EPA’s) recommended guideline 

model, AERMOD, to analyze potential near-field impacts of mining operations on the Alton Coal Tract 

(tract) on ambient levels of criteria pollutants near the tract. The far-field analysis was also updated. 

Additional visibility analyses were performed using updated guidance, and an updated greenhouse gas 

(GHG) analysis is also included in this document. 

1.1. Alternative K1 

The BLM eliminated Alternative K1 from detailed analysis in the DEIS. However, based on public 

comments on the DEIS, the BLM has decided to consider Alternative K1 in detail in the SDEIS. Under 

Alternative K1, Block NW and Block S would be excluded from the tract (Map 1). The intent of 

Alternative K1 is to resolve, in part or in full, the following: issues related to the local Greater Sage-

grouse (Centrocercus urophasianus) population; noise and visual impacts to the town of Alton; and issues 

related to conflicting land uses (agriculture versus surface mining). Alternative K1 may also reduce 

impacts to other resources such as springs and surface waters, wildlife, soils, public health and safety, 

paleontological resources, cultural resources, vegetation, and air quality. The primary purpose of this 

Supplement is to evaluate the air quality impacts from this alternative. 

  



Supplement to Air Resources Impact Assessment Technical Report, Alton Coal LBA SDEIS 2 
 

 

Marquez Environmental Services, Inc. 

This page intentionally blank



Supplement to Air Resources Impact Assessment Technical Report, Alton Coal LBA SDEIS 3 
 

 

Marquez Environmental Services, Inc. 

 

Map 1. Alton Coal Tract configuration and land ownership under Alternative K1.  
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1.2. Work Tasks 

The air resources analysis addressed the impacts to near-field ambient air quality from potential air 

emissions from coal mining on the tract for Alternative K1. Ambient air quality impacts were quantified and 

compared to applicable state and federal standards.  

The assessment of impacts used data from the Technical Report, including the following: 

 The Alternative B 200-foot overburden removal emission inventory for mining operations on the 

tract and coal haul transportation operations on the reasonably foreseeable coal haul 

transportation route 

 Near-field ambient impacts from emissions resulting from mining operations on the tract and coal 

haul transportation operations on the reasonably foreseeable coal haul transportation route 

 

Additional updates to the Technical Report are included in this Supplement, based on comments received 

on the DEIS, as well as updated guidance from Federal Land Managers' Air Quality Related Values 

Workgroup (FLAG) Phase I Report – Revised (2010). Work tasks include the following: 

 Update particulate matter (PM) less a nominal 2.5 micrometers in aerodynamic diameter (PM2.5) 

background concentrations 

 Update the PM2.5 annual National Ambient Air Quality Standard (NAAQS) 

 Update the Level-2 VISCREEN analysis for Alternative B 200-foot overburden emissions, based 

on FLAG 2010 

 Perform Level-2 VISCREEN analysis for Alternative C 200-foot overburden emissions 

 Calculate PM exhaust emissions for the Alternative C 200-foot overburden scenario 

 Calculate the portion of the exhaust emissions that is elemental carbon (EC) 

 Update the near-field Class I and II area impacts 

 Update far-field modeling results for the tract and other cumulative sources for both Alternative B 

and C 200-foot overburden emissions, using data and guidance from FLAG 2010 

 Update GHG emissions to include methane (CH4) emissions from the coal seam 

2. EMISSION INVENTORY 

The emission inventory included in the Technical Report considers emissions of oxides of nitrogen 

(NOx), sulfur dioxide (SO2), carbon monoxide (CO), PM10, PM2.5, volatile organic compounds (VOCs), 

hazardous air pollutants (HAPs) (i.e., acetaldehyde, acrolein, benzene, formaldehyde, toluene, and xylene 

for generators), and carbon dioxide (CO2). Emission estimates were compiled for mining and related 

operations and for other existing and reasonably foreseeable future sources.  

Although it is recognized that secondarily formed PM2.5 and ozone emissions would be generated, only 

primary pollutant emissions were included as part of the emission inventory. The NOx, SOx, and VOC 

gases emitted have the potential to secondarily form PM2.5 particles. PM2.5 formation from these 

precursors is highly uncertain, and varies both regionally and seasonally due to atmospheric conditions.  

Photochemical conversion of NOx and VOCs to O3 and the secondary formation of PM2.5 concentrations 

from NOx and SO2 emissions were not included in the modeling. These chemical reactions cannot be 

simulated with the recommended far-field model (CALPUFF). 
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2.1. Project Emissions 

For this Supplement, emissions from coal production activities were considered as project emissions. 

Primary sources are related either to fuel use in internal combustion engines or to dust emitted into the air 

from various sources. For coal production emissions, the maximum development year was considered 

representative of all years of mining. This approach results in a more conservative estimate of yearly 

emissions and a more conservative overall analysis. However, most years of mining would result in fewer 

emissions than the maximum development year. 

2.1.1. Production Emissions 

The production emissions for Alternative K1 are identical to the Alternative B 200-foot overburden 

thickness scenario previously evaluated. The emissions calculation methodology is summarized as 

follows: 

Sources of pollutant emissions during coal production include PM emissions and fuel-combustion 

emissions. Emissions were calculated based on operations 24 hours per day, 7 days per week, and 52 

weeks per year. The total number of operating days per year was assumed to be 365. 

PM emissions from surface mining (fugitive dust) would include  

 topsoil loading, unloading, and hauling (two options: scrapers or front-end loader and trucks);  

 overburden blasting, overburden truck loading, unloading, and hauling;  

 coal loading, unloading, hauling, crushing, screening, conveying, and storage;  

 vehicle traffic on improved and unimproved gravel or dirt roads as well as paved roads;  

 wind erosion of disturbed areas; 

 train loading; and 

 bulldozer and front-end loading activities.  

Design features (e.g., emission controls such as watering and chemical spraying) were included in the 

emission calculations.  

Fuel-combustion emissions (NOx, SO2, CO, PM10, PM2.5, VOCs, HAPs, and CO2) can come from 

generators and vehicles. The fraction of PM2.5 emissions attributable to motor vehicle exhaust has been 

added to the emission calculations in Attachment A. 

On-road vehicles would include coal haul trucks (see Attachment A) and employee vehicles. On-road 

motor vehicle emissions were calculated using the Utah Division of Air Quality (UDAQ) 2005 mobile 

source (Mobile 6) emission factors for Kane County. The Mobile 6 data did not include emission factors 

for HAPs. A more recent mobile source emission estimation program, the Motor Vehicle Emission 

Simulation (MOVES), has been developed by the EPA to replace the Mobile model. MOVES estimates 

the following HAP emissions: benzene, 1,3-butadiene, formaldehyde, acetaldehyde, acrolein, 

naphthalene, ethanol, and methyl tertiary butyl ether. However, UDAQ does not have MOVES model 

results for Kane County (personal communication, Black 2012). 

As part of its own internal testing, EPA performed a preliminary comparison of MOVES2010 to 

MOBILE6.2 using approximate local data for several different urban counties, each with its own fleet age 

distribution, fraction of light- and heavy-duty vehicle miles traveled, local fuel specifications, 

meteorology, and other input factors. The differences between MOVES2010 and MOBILE6.2 are 

described below by criteria pollutant. Actual results would vary based on local inputs in a given area, with 

local variations in the fleet age distribution and composition having a significant influence on the final 

results.  
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 VOCs: For all the urban counties modeled, mobile source VOC emissions were lower using 

MOVES2010 than previously estimated using MOBILE6.2. This difference is most 

noticeable for Tier 1 and newer vehicles, especially for evaporative emissions.  

 NOx: Emissions from both light- and heavy-duty trucks are higher than previously estimated. 

Using MOVES2010 and assuming no change in extended idle activity as a fraction of total 

activity, EPA projects that uncontrolled extended idle emissions from heavy-duty vehicles 

will become a significant share of the on-road mobile source NOx inventory in the future. In 

some urban areas of the country, extended idle emissions could comprise approximately one 

quarter of total heavy-duty NOx emissions by 2020. This increase in the fraction of overall 

emissions represented by idling emissions is because new heavy-duty vehicle standards are 

driving down regular exhaust emissions, making the idle fraction bigger by comparison.  

 PM2.5: EPA’s estimate of mobile source PM2.5 emissions using MOVES2010 is significantly 

higher compared to MOBILE6.2 for both light- and heavy-duty vehicles and for all of the 

urban areas modeled. MOVES2010 also models the impact of vehicle speed and load on PM 

emissions, showing very high rates of PM generation in stop-and-go traffic conditions. This 

high emission rate consists of the emissions produced while the engine is under increased 

load while accelerating (i.e., the “go” phase of stop-and-go driving) as well as the emissions 

produced while the vehicle is stopped and therefore not accumulating any mileage, resulting 

in higher overall emissions per total mile driven.  

Based on this comparison, the Mobile 6 modeling completed for the Alton Coal Tract air quality analysis 

may overestimate VOC emissions and underestimate NOx and PM2.5. 
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3. CRITERIA POLLUTANT NEAR-FIELD MODELING 

Near-field analysis was conducted to assess impacts to air quality, and as used here, means the airshed 

within a 50 × 50–km area with the Alton Coal Tract in the center. This Supplement uses the same 

methodology that was used in the Technical Report. 

A near-field ambient air quality impact assessment was performed for Alternative K1 to quantify 

maximum-modeled pollutant impacts near the tract at the boundary of the two blocks removed as part of 

Alternative K1, and within the two blocks that would be removed under Alternative K1.  

The most recent version of EPA’s guideline model, AERMOD (version 12345), was the refined air 

dispersion model used to assess these near-field impacts and to verify compliance with the applicable 

NAAQS in the ambient airshed that encloses the Alton Coal Tract. As development of the lease spans a 

19–23-year window with varying degrees of surface disturbance and associated air emissions, the 

modeling analysis focused on the reasonable maximum development year (therefore, the reasonable 

maximum emission year) for the mine. Using this anticipated maximum potential emission year, the 

AERMOD dispersion model was used to analyze potential near-field impacts from direct emissions of 

PM10, PM2.5, nitrogen dioxide (NO2), CO, and SO2.  

3.1. Modeling Methodology 

AERMOD was run in regulatory default mode and deposition was only considered for assessing the final 

PM10 modeled ambient air impacts. The deposition parameters for the model were obtained from the 

Colorado Department of Public Health and Environment (CDPHE) (CDPHE 2009) and are shown in 

Table 3.1. The Method 1 deposition option was selected for the modeling. The PM10 deposition 

parameters were used for the PM10 emission sources associated with the processing facility, reclaim area, 

three coal pits, three main mining pits, and the Kanab RMP sources. The PM2.5 deposition parameters 

were used for the remaining PM10 emissions sources: generators, haul road, access road, and the paved 

road.  

Table 3.1. CDPHE Recommended Depletion Parameters for Fugitive Dust Sources 

Particle Size Category (µm) Recommended AERMOD Inputs 

Mass Mean Diameter 
(µm)

1
 

PM10 Mass Weighted 
Size Fraction

2
 

Particle Density (g/cm
3
)
3
 

0.0–1.0 0.5 0.19 2.5 

1.0–2.5 1.75 0.24 2.5 

2.5–5.0 3.75 0.24 2.5 

5.0–10.0 7.5 0.33 2.5 

1
 AERMOD SO Pathway, PARTDIAM keyword 

2
 AERMOD SO Pathway, MASSFRAX keyword 

3
 AERMOD SO Pathway, PARTDENS keyword 
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Deposition was not considered for any other pollutants, including PM2.5. Base elevations for all sources 

associated with the Alton Coal Tract were determined using the AERMAP terrain processor. Thus, for 

consistency, the modeled receptors and modeled mine source elevations were determined using the same 

method by using the seamless National Elevation Data (NED) terrain files downloaded from the U.S. 

Geological Survey (USGS) as derived from satellite data. 

Appropriate surface characteristics representative of the terrain surrounding the surface meteorological 

station, Cedar City, were provided by UDAQ as part of the AERMOD-ready dataset for the Technical 

Report. The first line of the meteorological files provided by UDAQ was changed to allow it to be used 

with the most recent version of AERMOD. Given the expansive nature of the surface-mining operations 

that may occur on the Alton Coal Tract, building downwash was not a factor in determining reasonable 

maximum development year potential impacts at the new receptors for Alternative K1.  

The Alternative K1 scenario was modeled for this Supplement. This scenario is the Alternative B 200-

foot overburden emissions with a modified fence line. Only the receptors that are new (those within the 

area between the old and the new fence lines) were included in the modeling.  

For each pollutant and averaging period, if modeled concentrations within the Alternative K1 boundary 

are greater than what was already modeled for the Alternative B 200-foot overburden scenario, those 

concentrations will become the maximum values for the modeling. For those pollutants and averaging 

periods where the modeled Alternative K1 concentrations are less than previously modeled for the 

Alternative B 200-foot overburden scenario, the maximum for Alternative K1 will be the Alternative B 

200-foot overburden result previously reported.  
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3.1.1. Receptors 

The receptors included in the Alternative B and C modeling are presented in Map 2. 

 

Map 2. Alternative B and C modeling receptors for the maximum development year (200-foot 
overburden). 

Receptors for the Alternative K1 analysis include only those receptors in the area between the new 

Alternative K1 boundary and the Alternative B boundary. This area was not included in the Alternative B 

analysis and has been analyzed to assure that Alternative K1 would not result in higher impacts than those 

previously analyzed. The receptors modeled for the Alternative B 200-foot overburden scenario were not 

modeled again because impacts at those receptors are identical for the two scenarios. 

As part of this near-field modeling analysis, 443 receptors were spaced at 100 meters within the two 

blocks removed as part of Alternative K1. Some of these receptors coincide with receptors modeled 

previously. An additional eight receptors were spaced at 50 meters along the southern boundary defined 

by Alternative K1 (Map 3).  

Receptor elevations were determined using the seamless NED terrain files downloaded from the USGS 

website. Terrain data were processed with the AERMAP terrain processor using the NED files in 

GeoTIFF format, as required in the most recent version of AERMAP. This processor assigns an actual 

satellite-derived elevation to each receptor.  
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Map 3. Alternative K1 modeling receptors (green line = effective new boundary; black line = 
previous boundary).
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3.1.2. Meteorological Data 

The meteorological dataset used in the original analysis was also used for the Alternative K1 analysis and 

is summarized below.  

Surface meteorological data most representative for this site are from Cedar City, Utah (Prey 2008). 

Although a meteorological station is located near the existing Coal Hollow Mine, data from this station 

are not adequate for use in a dispersion model. The Coal Hollow Mine meteorological station is 2 meters 

above ground, rather than the required 10 meters for data that will be used for modeling. In addition, only 

wind speed and wind direction are collected at this station. Estimation of hourly stability class for 

modeling would still require use of data from Cedar City.  

The Cedar City surface meteorological data were processed with upper air data collected at Desert Rock, 

Nevada, which is the closest upper air station to Cedar City. For this near-field analysis, a four-year 

meteorological dataset (from 2005 to 2008) was used. The first line of the meteorological files was 

changed to allow it to be used with the most recent version of AERMOD. The AERMET system uses 

both surface and upper air measurements to estimate profiles of wind, turbulence, and temperature in the 

planetary boundary layer. Minimum meteorological data requirements to run AERMET generally include 

horizontal wind speed, horizontal wind direction, ambient temperature, surface characteristics (albedo, 

Bowen ratio, and surface roughness), solar radiation, temperature change with height or cloud cover, and 

a morning upper air sounding. The surface characteristics determinations were made by UDAQ as part of 

their processing of the four-year meteorological dataset. These surface characteristics are representative 

of the area around Cedar City, the surface meteorological station.  

3.1.3. Alton Coal Lease Emission Inventory 

The Alternative B 200-foot overburden removal emission inventory for the reasonable maximum 

development year of mining operations on the Alton Coal Tract is provided in Attachment A. Based on 

proposed development projections, the model year chosen for the emission inventory is the reasonable 

maximum development year of mine progression. It is anticipated that the maximum development year 

would occur near the end of overall tract development. However, the reasonable maximum development 

year of mine progression is intended to be representative of the potential emissions associated with any 

single year of mining. 

Because the exact location of fugitive dust and tailpipe emissions from project traffic and coal removal is 

impossible to pinpoint, a series of area or volume sources was used to estimate emissions from these 

sources. The total annual fugitive dust and tailpipe emissions were apportioned equally to be 

representative of area sources in the tract. Travel distances were based on the assumptions in the 

inventory development. For the purpose of modeling the coal loading and overburden removal activities 

areas, the open pit source option in AERMOD was used given that both of these activities would occur 

well below grade in the main pit. 

It was anticipated that some blasting would occur as part of the overburden and coal removal process. 

These emissions represent short-term sources of NOx and PM10 that were modeled as area sources in this 

near-field analysis. 

Electrical power generation for mining operations would be supplied through a combination of diesel 

generators. The two generators were modeled as point sources at the anticipated location within the 

facilities area.  



Supplement to Air Resources Impact Assessment Technical Report, Alton Coal LBA SDEIS 13 
 

 

Marquez Environmental Services, Inc. 

Base elevations for all sources associated with the Alton Coal Tract were determined using the AERMAP 

terrain processor. Thus, the modeled receptor grid and modeled mine source elevations were determined 

using the same method and most recent NED data available from the USGS website for consistency. 

3.1.4. Cumulative Sources (reasonably foreseeable development, 
reasonably foreseeable future actions, and existing source 
modifications) 

The cumulative impacts modeling analysis considered both the maximum development year from the 

proposed Alton tract development sources as well as an inventory of proposed emission sources. For the 

purpose of this analysis, it is assumed that all existing permitted emission sources are included in the 

background concentration estimates presented in Table 3.2. The background PM2.5 concentrations have 

been updated from those presented in the Technical Report. 

Table 3.2. Near-Field Analysis Background Ambient Air Quality Concentrations 
(microgram per cubic meter [µg/m

3
]) 

Pollutant Averaging Period Measured Background Concentration 

CO
1
 

1-hour 1 ppm (1,150 µg/m
3
) 

8-hour 1 ppm (1,150 µg/m
3
) 

NO2
1
 Annual 17 µg/m

3
 

PM10
2
 24-hour 72 μg/m

3
 

PM2.5
3
 

24-hour 2.8 μg/m
3
 

Annual 9.5 μg/m
3
 

SO2
1
 

3-hour 20 µg/m
3
 

24-hour 10 µg/m
3
 

Annual 5 µg/m
3
 

1
 Prey 2008. Data based on estimates from the UDAQ. 

2
 UDAQ 2010. PM10 data from UDAQ used for private Alton Mine. 

3
 Measured PM2.5 data obtained from NPS website for Bryce Canyon National Park.  

3.1.5. Criteria Pollutant NAAQS Analysis – AERMOD Results  

Background pollutant concentrations were used as an indicator of existing conditions in the region, and 

were assumed to include those from industrial emission sources in operation and from mobile, urban, 

biogenic, and other non-industrial emission sources. These background concentrations were added to 

modeled near-field mining–related impacts to calculate total ambient air quality impacts.  

The primary pollutants of concern for this analysis are PM10, PM2.5, CO, NO2, and SO2. Model-predicted 

concentrations resulting from emissions due to mining operations on the tract were added to the 

acceptable background levels, and the resulting cumulative concentrations were compared to the relevant 

NAAQS to determine potential health impacts at nearby receptors. Modeled concentrations using the 

indicated averaging periods were compared to the applicable thresholds in Table 3.3.  
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Table 3.3. Applicable Ambient Air Quality Criteria 

Pollutant Averaging Period NAAQS  
(µg/m

3
)
1
 

Prevention of Significant 
Deterioration (PSD) Class II 

increment (µg/m
3
)
2
 

NO2
3
 Annual 100 25 

 PM10 24-hour  150 30 

 PM2.5 Annual 12.0 n/a 

24-hour  35 n/a 

CO 8-hour  10,000 n/a 

1-hour  40,000 n/a 

SO2
3
 Annual 80 20 

24-hour  365 91 

3-hour  1,300 512 

1 
NAAQS from 40 Code of Federal Regulations 50 (parts per million and parts per billion values were converted to g/m3) 

2 
PSD increments from 40 Code of Federal Regulations 51.166 

3
 The impacts assessment does not include the recently promulgated 1-hour NO2 and SO2 standards due to their promulgation dates. 

The modeling results reported in this Supplement are presented in a different form than those in the 

Technical Report, per EPA request. Compliance with the respective NO2 and SO2 annual standards was 

based on the highest modeled annual average value (highest first-high [H1H]) for each year of the four-

year meteorological added to the respective background concentrations. 

Demonstration of compliance with the short-term NAAQS (24-hour, 8-hour, 3-hour, and 1-hour) for CO 

and SO2 was based on the highest second-high (H2H) modeled concentration for each year of the four-

year meteorological period added to the respective background concentrations. 

Compliance with the 24-hour PM2.5 standard used the 98
th
 percentile 24-hour concentration (highest 

eighth-high or H8H) for each year of the four-year meteorological dataset. Three-year H8H average 

concentrations were calculated for each alternative. Compliance with the annual PM2.5 standard was based 

on the H1H concentration for each year of the four-year meteorological dataset; three-year annual average 

concentrations were calculated for each alternative. Compliance with the 24-hour PM10 standard was 

verified with the H2H modeled concentration for each year of the four-year meteorological dataset; three-

year H2H averages were calculated for each alternative.  

Modeled concentrations were rounded to match the form of the appropriate NAAQS, as described in 40 

CFR Part 50, National Primary and Secondary Ambient Air Quality Standards. A detailed description of 

the modeling results for each pollutant follows.  

3.1.5.1. PM10 AERMOD RESULTS 

The modeled PM10 concentrations associated with the maximum development year are summarized here. 

The 24-hour NAAQS is not to be exceeded more than once per year on average over three years. The 

H2H concentrations are presented in Table 3.4 for each year of the four-year meteorological period. The 

model results have been rounded to the form of the standard. As described in Section 1 of Appendix K to 

40 CFR Part 50, Interpretation of the National Ambient Air Quality Standards for Particulate Matter, an 

exceedance is “a daily value that is above the level of the 24-hour standard after rounding to the nearest 

10 g/m
3
 (i.e., values ending in 5 or greater are to be rounded up).” Results from the Technical Report 

and this analysis are included in the table.
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Table 3.4. PM10 Modeling Results (highest second-high)  

Alternative Model Year Averaging 
Period 

Modeled PM10 
(µg/m

3
) 

Background PM10
 

(µg/m
3
) 

Total PM10 (µg/m
3
) Rounded PM10 

(µg/m
3)
 

NAAQS (µg/m
3
) 

Proposed Action  2005 24-hour H2H 77.6 72 149.6 150 150 

2006 24-hour H2H 84.5 72 156.5 160 150 

2007 24-hour H2H 80.2 72 152.2 150 150 

2008 24-hour H2H 85.7 72 157.7 160 150 

2005–2007  Average 80.8 72 152.8 150 150 

2006–2008  Average 83.5 72 155.5 160 150 

2005–2008  Average 82.0 72 154.0 150 150 

Alternative C 2005 24-hour H2H 77.7 72 149.7 150 150 

2006 24-hour H2H 84.9 72 156.9 160 150 

2007 24-hour H2H 80.5 72 152.5 150 150 

2008 24-hour H2H 85.9 72 157.9 160 150 

2005–2007  Average 81.0 72 153.0 150 150 

2006–2008  Average 83.8 72 155.8 160 150 

2005–2008 Average 82.3 72 154.3 150 150 

Alternative K1
*
 2005 24-hour H2H 33.8 72 105.8 110 150 

2006 24-hour H2H 42.4 72 114.4 110 150 

2007 24-hour H2H 41.2 72 113.2 110 150 

2008 24-hour H2H 37.2 72 109.2 110 150 

2005–2007  Average 39.1 72 111.1 110 150 

2006–2008  Average 40.3 72 112.3 110 150 

2005–2008 Average 38.7 72 110.7 110 150 

* 
Additional receptors only.

 

Note: A number in bold is a modeled exceedance. 
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The results for Alternative K1 (additional receptors) comply with the NAAQS at all modeled receptors. 

Results for the Proposed Action and Alternative C do not show modeled compliance with the NAAQS for 

the 2006–2008 averaging period. Results for the Proposed Action and Alternative C do show modeled 

compliance with the NAAQS for the 2005–2007 averaging period and over the four-year 2005-2008 

meteorological dataset.  

Compliance with the 24-hour PM10 standard can also be verified against the highest fifth-high (H5H) 

modeled concentrations over the four-year period. The H5H was originally recommended by UDAQ 

because only four years of meteorological data were available for modeling (rather than the H6H 

associated with five years of metrological data). The form of the standard is not to be exceeded more than 

once per year on average over three years; therefore, the form allows one exceedance per year on average. 

With four years of meteorological data, the fifth exceedance would violate the NAAQS. Because the 

model results show that there is one exceedance on average per meteorological year, the H5H value does 

not exceed the standard. 

Modeled exceedances are at the northwest side of the tract boundary near the boundary line. The public 

would only be exposed to lower concentrations of PM10, because concentrations drop off quickly further 

away from the tract boundary. 

3.1.5.2. PM2.5 AERMOD RESULTS 

Modeled PM2.5 concentrations associated with the maximum development year are summarized here and 

in Table 3.5. The Alternative B 200-foot overburden removal emissions were modeled for compliance 

under Alternative K1. The form of the annual NAAQS is the annual mean, averaged over three years. The 

H1H for each year of the four years in the meteorological period is presented in the table. For comparison 

to the NAAQS, the three-year average of the H1H annual values was calculated for the years 2005–2007 

and 2006–2008. These values are compared to the standard of 12.0 g/m
3
. The form of the 24-hour 

NAAQS is the 98
th
 percentile concentration averaged over three years. The highest eighth-high (H8H) 

modeled value represents the 98
th
 percentile. The H8H 24-hour value for each of the four years in the 

meteorological period is presented in Table 3.5. For comparison to the NAAQS, the three-year average of 

the H8H annual values was calculated for the years 2005–2007 and for the years 2006–2008. These 

values are compared to the standard of 35 µg/m
3
. The model results have been rounded to the form of the 

standard. 

The background PM2.5 concentrations have been updated from those presented in the Technical Report.  

Table 3.5 PM2.5 Modeling Results  

Alternative Model Year Averaging 
Period 

Modeled PM2.5 
(µg/m

3
) 

Background 
PM2.5

† 
(µg/m

3
) 

Total PM2.5 

(µg/m
3
) 

NAAQS 
(µg/m

3
) 

Proposed Action  2005 24-hour  11.8 9.5 21 35 

Annual 4.20 2.8 7.0 12.0 

2006 24-hour 14.2 9.5 24 35 

Annual 4.40 2.8 7.2 12.0 

2007 24-hour 13.4 9.5 23 35 

Annual 4.7 2.8 8.0 12.0 

2008 24-hour 14.1 9.5 24 35 
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Table 3.5 PM2.5 Modeling Results  

Alternative Model Year Averaging 
Period 

Modeled PM2.5 
(µg/m

3
) 

Background 
PM2.5

† 
(µg/m

3
) 

Total PM2.5 

(µg/m
3
) 

NAAQS 
(µg/m

3
) 

 Annual 4.2 2.8 7.2 12.0 

2005–2007 
Average 

24-hour 13.1 9.5 23 35 

Annual 4.4 2.8 7.2 12.0 

2006–2008 
Average 

24-hour 13.9 9.5 23 35 

Annual 4.4 2.8 7.2 12.0 

Alternative C 2005 24-hour 12.9 9.5 22 35 

Annual 4.5 2.8 7.3 12.0 

2006 24-hour 15.5 9.5 25 35 

Annual 4.8 2.8 7.6 12.0 

2007 24-hour 14.5 9.5 24 35 

Annual 5.1 2.8 7.9 12.0 

2008 24-hour 15.4 9.5 25 35 

Annual 4.6 2.8 7.4 12.0 

2005–2007 
Average 

24-hour 14.3 9.5 24 35 

Annual 4.8 2.8 7.6 12.0 

2006–2008 
Average 

24-hour 15.1 9.5 25 35 

Annual 4.8 2.8 7.6 12.0 

Alternative K1
*
 2005 24-hour  4.8 9.5 14 35 

Annual 1.2 2.8 4.0 12.0 

2006 24-hour 5.7 9.5 15 35 

Annual 1.5 2.8 4.3 12.0 

2007 24-hour 4.8 9.5 14 35 

Annual 1.5 2.8 4.3 12.0 

2008 24-hour 5.2 9.5 15 35 

Annual 1.8 2.8 4.6 12.0 

2005–2007 
Average 

24-hour 5.1 9.5 15 35 

Annual 1.4 2.8 4.2 12.0 

2006–2008 
Average 

24-hour 5.2 9.5 15 35 

Annual 1.6 2.8 4.4 12.0 

* 
Additional receptors only.

 

† 
2.8 g/m

3
 is the three-year (2006–2008) annual average PM2.5 concentration for Bryce Canyon National Park; 9.5 g/m

3 
is the three-year average 

98
th
 percentile 24-hour value for Bryce Canyon National Park.  
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The modeled concentrations indicate compliance with the annual NAAQS at all modeled receptors. The 

Alternative B concentrations reported here represent the maximum concentrations for Alternative K1.  

3.1.5.3. NITROGEN DIOXIDE AERMOD RESULTS 

The maximum-modeled NO2 annual concentrations associated with the maximum development year are 

summarized in Table 3.6 for each year of the four-year meteorological period. These values are compared 

to the standard of 100 g/m
3
. The 200-foot overburden removal scenario was modeled for compliance 

with the annual NAAQS. The estimated NO2 emissions for the Proposed Action and Alternative C are the 

same. A 75% ozone correction was applied to all annual NO2 modeling results in accordance with EPA’s 

Ambient Ratio Method as a way to estimate ambient annual NO2 concentrations from modeled nitrogen 

oxides emission rates. The intent is to account for the interaction of ambient ozone with emissions of 

NOx, which can chemically interact to form NO2. The model results have been rounded to the form of the 

standard. 

Table 3.6. Annual Maximum Nitrogen Dioxide Modeling Results (highest first-high) 

Alternative Model Year Modeled NO2 
(µg/m

3
) 

Background NO2 

(µg/m
3
) 

Total NO2 
(µg/m

3
) 

NAAQS 
(µg/m

3
) 

Proposed Action 
and Alternative C 

2005 27.8 17 45 100 

2006 29.6 17 47 100 

2007 31.7 17 49 100 

2008 30.2 17 47 100 

Alternative K1
*
 2005 9.1 17 26 100 

2006 11.3 17 28 100 

2007 11.8 17 29 100 

2008 13.5 17 31 100 

* 
Additional receptors only. 

Note: As a result of incorporating design features in lieu of modeling, this table does not include values for 1-hour NO2. 

The modeled concentrations indicate compliance with the annual NAAQS at all modeled receptors. The 

Alternative B concentration reported in the Technical Report represents the maximum concentration for 

Alternative K1. 

3.1.5.4. CARBON MONOXIDE AERMOD RESULTS 

The modeled CO concentrations associated with the maximum development year are summarized in 

Table 3.7 for each of the four years of the meteorological period. The 200-foot overburden removal 

scenario was modeled for compliance with the NAAQS. The 1-hour and 8-hour CO standards are not to 

be exceeded more than once per year. The results in Table 3.7 represent the H2H modeled concentration 

over the four-year meteorological period to meet the form of the standard. The estimated CO emissions 

for the Proposed Action and Alternative C are the same. Separate model runs were not necessary in the 

200-foot overburden removal depth scenario. The model results have been rounded to the form of the 

standard. 
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Table 3.7. Carbon Monoxide Modeling Results (highest second-high) 

Alternative Model Year Averaging 
Period 

Modeled CO 
(µg/m

3
) 

Background CO 
(µg/m

3
) 

Total CO 
(µg/m

3
) 

NAAQS 
(µg/m

3
) 

Proposed Action 
and Alternative C 

2005 1-hour  2,283 1,150 3,433 40,000 

8-hour 582 1,150 1,732 10,000 

2006 1-hour 2,567 1,150 3,717 40,000 

8-hour 485 1,150 1,635 10,000 

2007 1-hour 2,639 1,150 3,789 40,000 

8-hour  519 1,150 1,669 10,000 

2008 1-hour 2,416 1,150 3,566 40,000 

8-hour  486 1,150 1,636 10,000 

Alternative K1
*
 2005 1-hour  846 1,150 1,996 40,000 

8-hour 239 1,150 1,389 10,000 

2006 1-hour 1,009 1,150 2,159 40,000 

8-hour  224 1,150 1,374 10,000 

2007 1-hour 874 1,150 2,024 40,000 

8-hour  211 1,150 1,361 10,000 

2008 1-hour 934 1,150 2,084 40,000 

8-hour 245 1,150 1,395 10,000 

* 
Additional receptors only. 

The modeled concentrations indicate compliance with the 1-hour and 8-hour NAAQS at all modeled 

receptors. The Alternative B concentrations reported in the Technical Report represent the maximum 

concentrations for Alternative K1. 

3.1.5.5. SULFUR DIOXIDE AERMOD RESULTS 

The modeled SO2 concentrations associated with the maximum development year are summarized in 

Table 3.8. The applicable averaging periods for comparison to the SO2 NAAQS include the 3-hour, 24-

hour, and annual averaging periods. The 3-hour and 24-hour SO2 standards are not to be exceeded more 

than once per year. The results in Table 3.8 represent the H2H 3-hour and 24-hour modeled 

concentrations over each year of the four-year meteorological period. The annual modeled concentration 

is the H1H concentration over each year of the four-year meteorological period. The model results have 

been rounded to the form of the standard. Though potential SO2 emissions associated with mining 

activities would be nominal, modeling was completed to quantify potential concentrations.  
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Table 3.8. Sulfur Dioxide Modeling Results  

Alternative Model Year Averaging 
Period 

Modeled SO2 
(µg/m

3
) 

Background SO2 
(µg/m

3
) 

Total SO2 
(µg/m

3
) 

NAAQS 
(µg/m

3
) 

Proposed Action 
and Alternative C 

2005 3-hour  1.49 20 21 1,300 

24-hour
†
 0.35 10 10 365 

Annual
†
 0.09 5 5 80 

2006 3-hour 1.51 20 22 1,300 

24-hour
†
 0.41 10 10 365 

Annual
†
 0.09 5 5 80 

2007 3-hour 1.64 20 22 1,300 

24-hour
†
 0.41 10 10 365 

Annual
†
 0.10 5 5 80 

2008 3-hour 1.47 20 21 1,300 

24-hour
†
 0.47 10 10 365 

Annual
†
 0.09 5 5 80 

Alternative K1
*
 2005 3-hour  0.69 20 21 1,300 

24-hour
†
 0.17 10 10 365 

Annual
†
 0.03 5 5 80 

2006 3-hour 0.71 20 21 1,300 

24-hour
†
 0.17 10 10 365 

Annual
†
 0.03 5 5 80 

2007 3-hour 0.65 20 21 1,300 

24-hour
†
 0.16 10 10 365 

Annual
†
 0.03 5 5 80 

2008 3-hour 0.69 20 21 1,300 

24-hour
†
 0.17 10 10 365 

Annual
†
 0.04 5 5 80 

* 
Additional receptors only. 

†
 NAAQS revoked June 2, 2010.  

Note: As a result of incorporating design features in lieu of modeling, this table does not include values for 1-hour SO2. 

The modeled concentrations indicate compliance with the respective 3-hour, 24-hour, and annual NAAQS 

at all modeled receptors. The Alternative B concentrations reported in the Technical Report represent the 

maximum concentrations for Alternative K1. 

3.1.5.6. SUMMARY OF AERMOD MODELING 

The results of AERMOD modeling for Alternative K1 demonstrate that modeled concentrations at the 

limited receptors modeled for this alternative indicate compliance with NAAQS standards. Alternative K1 
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concentrations are equal to or lower than the results for Alternative B. Therefore, Alternative B 

concentrations represent the maximum concentrations for all pollutants and averaging times for 

Alternative K1. 

3.1.6. Coal Haul Road Impacts 

The haul roads within the tract and the access road were included in the tract modeling in the Technical 

Report. Because PM2.5 background concentrations have been updated for the Supplement, the updated 

PM2.5 results are presented in Table 3.10. 

Table 3.10. Haul Road Only (representative segment) Maximum Modeling Results 

Pollutant 
Modeled 
Years 

Averaging 
Period 

Modeled 
(µg/m3) 

Background 
(µg/m3) 

Total (µg/m3) 
NAAQS 
(µg/m3) 

PM2.5 2005–2008 
24-hour 1.8 9.5 11 35 

Annual 0.7 2.8 3.5 12.0 

* All max modeled values occur when source-receptors are at same elevation. 

3.1.7. HAP AERMOD Results 

Mobile sources, nonroad equipment, and diesel-powered generators would be sources of HAPs at the 

Alton Coal Tract. The only HAP sources in the emissions inventory that are quantifiable are the 

generators, because the mobile source emission factors obtained from the UDAQ do not include HAPs 

and the diesel-powered mining equipment emission factors, which were obtained from the Federal 

Register, do not include HAPs emission factors for these types of equipment or sources (EPA 2004). For 

the generators, AP-42 contains emission factors for six of the current 187 listed HAPs; these six HAPs 

were included in the emission inventory and in the HAP AERMOD analyses. These emission factors are 

not appropriate for mobile and nonroad sources.  

Qualitatively, a comparison of diesel fuel usage for mobile and nonroad sources can be made to generator 

fuel usage to assess HAP impacts. Diesel fuel usage for the mobile and nonroad sources (i.e., area 

sources) is estimated to be 2,093,192 gallons; diesel fuel usage for the generators (i.e., point sources) is 

estimated to be 1,214,136 gallons. Total diesel fuel usage is approximately 1.7 times the generator fuel 

usage (see Attachment A). Modeled HAP impacts from the generators were more than two orders of 

magnitude below the risk thresholds and significance criterion (130 to 1,852,000). Because total diesel 

fuel usage is 1.7 times the usage for the generators, it is unlikely that HAPs impacts would exceed any 

risk threshold or significance criterion. 

3.2. Near-field VISCREEN Analysis 

The VISCREEN model was designed to determine whether a plume from a facility may be visible from a 

given vantage point. The primary variables that affect whether a plume is visible or not at a given location 

include the quantity of emissions, type of emissions, relative location of the emission source and the 

observer, and the background visibility range. Typically, VISCREEN is used for analyzing plume impacts 

from point sources. However, it can also be applied to virtual point sources such as mining operations. 

For this modeling, only the sources associated with surface mining operations were modeled because the 

underground and surface mining operations would occur sequentially, rather than concurrently. The off-

site sources are too far from the mining operations for inclusion in this analysis. 
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Specifically, VISCREEN was used in the Technical Report to assess potential visibility impacts within 

the near-field modeling grid at Bryce Canyon National Park. These analyses have been updated for this 

Supplement. The primary pollutants of concern that impact visibility in the near-field are PM, NOx, and 

soot (elemental carbon). 

The PM10, NOx, and soot emission rates used for this analysis are 163 tons per year (tpy), 229 tpy, and 

5.32 tpy, respectively, which correspond to the emissions for the 200-foot overburden scenario under 

Alternative C. A background visibility range of 272 kilometers (km) was used for the VISCREEN 

analysis based on annual average background visibility at Bryce Canyon National Park according to 

FLAG 2010 guidance. The default background ozone concentration of 40 parts per billion (ppb) was used.  

3.2.1. Level-2 Analysis 

Bryce Canyon National Park is approximately 18 km northeast of the proposed Alton Coal Tract and is also 

several hundred meters higher than the tract location. Because the Level-1 analysis in the Technical Report 

indicated potential visibility impacts inside of Bryce Canyon National Park, an additional Level-2 screening 

is warranted. The Level-2 screening allows the use of user-specified particle size, density, and the most 

conservative meteorological conditions specific to the proposed Alton Coal Tract area. Specifically for 

Level-2 screening, the VISCREEN model is used to find the maximum wind speed during the daytime (D 

stability) where delta-E and contrast in Bryce Canyon National Park could be exceeded. 

Meteorological data for the Level-2 screening were based on the four years of hourly surface data from 

the Cedar City, Utah, airport for the 2005 to 2008 meteorological dataset used in the near-field modeling. 

The 1-percentile atmospheric stability and wind speed are determined to be Stability D with wind speed 

of 2 meters/sec (m/sec). However, because Bryce Canyon National Park has an elevation more than 500 

meters above the Alton Coal Tract, when determining most conservative dispersion characteristics, the 

most conservative stability class should be shifted one class less stable (VISCREEN Users Manual, EPA 

1992). Thus, for the Level-2 most conservative meteorology, a stability class of C with wind speed of 2 

m/sec was used. The Level-2 VISCREEN visual impacts for Alternative C using this most conservative 

dispersion category inside of Bryce Canyon National Park are summarized in Table 3.11. 

Table 3.11. Visual Impacts inside of Bryce Canyon National Park, 200-foot Overburden Results, 
Alternative C 

Background Theta Azimuth 
Distance 
from tract 

(km) 
Alpha 

Delta E Contrast 

Criteria Plume Criteria Plume 

Sky 10 157 35 11 5.35 0.420 0.13 0.009 

Sky 140 157 35 11 3.70 0.108 0.13 -0.003 

Terrain 10 84 18 84 5.44 1.205 0.28 0.005 

Terrain 140 84 18 84 4.03 0.035 0.28 0.000 

Note: Theta, azimuth, alpha, and delta E are VISCREEN modeling terms. Theta is the scattering angle or angle between direct solar radiation and 
the line of sight. Azimuth is an angular measurement in a spherical coordinate system, measured in degrees. Alpha is defined as the angle (in 
degrees) between a line of sight and the plume centerline. Delta E is the color difference parameter used to characterize the perceptibility of a plume 
on the basis of the color difference between the plume and a viewing background such as the sky or a cloud. Contrast is the relative difference in the 
intensity between the plume and its background (EPA 1992). 

 

Results demonstrate that the maximum impacts inside of Bryce Canyon National Park from a potential 

tract plume under the Alternative C 200-foot overburden removal scenario will be less than the 

VISCREEN acceptance criteria for both color change (Delta E) and contrast. Because the emissions under 
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the Alternative B 200-foot overburden removal scenario are lower than Alternative C, impacts would be 

lower than those presented in the table. 

3.3. Near-Field Class I and Class I Area Impacts 

AERMOD was also used to model impacts at the Class I and sensitive Class II areas within the 50-km 

near-field domain. Bryce Canyon National Park is a Class I area approximately 18 km northeast of the 

Alton Coal Tract, whereas Grand Staircase-Escalante National Monument is a sensitive Class II area that 

is farther east. Because the 300-foot overburden removal alternatives are no longer analyzed in the EIS, 

the cumulative near-field run for Alternative C 200-foot overburden removal scenario has been included 

in this document. The modeling included the Alton sources and all regional background sources (Kanab, 

Richfield, Fishlake, Dixie, Navajo Generating Station, and St. George). The results indicate that the Class 

I and Class II increments are not exceeded (Tables 3.12a and 3.12b). 
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Table 3.12a. Alton Tract Cumulative Near-Field Class I and Class II Impacts, 200-foot Overburden Results, Alternative C 

Class I Increment, High First (Annual), Second-Highs for Other Averaging Periods 

Pollutant 
Averaging 
Period 

Bryce Canyon National Park Maximum 
Regional 
Impact 
(µg/m

3
)* 

Maximum 
Total (µg/m

3
) 

Class I 
Increment 

Exceed 
Increment? 2005 (µg/m

3
) 2006 

(µg/m
3
) 

2007 
(µg/m

3
) 

2008 
(µg/m

3
) 

PM10 
Annual 0.01 0.01 0.01 0.01 0.00 0.01 4 N 

24-hour 0.16 0.20 0.23 0.25 0.05 0.30 8 N 

SO2 

Annual 0.00 0.00 0.00 0.00 0.00 0.01 2 N 

24-hour 0.00 0.00 0.00 0.00 0.01 0.01 5 N 

3-hour 0.01 0.01 0.01 0.01 0.05 0.06 25 N 

NOx Annual 0.04 0.03 0.03 0.04 0.00 0.04 2.5 N 

PM2.5 
Annual 0.00 0.00 0.00 0.00 0.00 0.00 n/a n/a 

24-hour 0.03 0.04 0.05 0.05 0.02 0.07 n/a n/a 

CO 
8-hour 3.00 3.70 3.50 6.00 25.00 31.00 500

1
 n/a 

1-hour 19.00 26.00 27.00 48.00 43.00 91.00 2,000
1
 n/a 

* The maximum regional impact is the H1H from the three CALPUFF model years, 2001–2003. 

1 
Carbon monoxide modeling significance level. 
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Table 3.12b. Alton Tract Cumulative Near-Field Class I and Class II Impacts, 200-foot Overburden Results, Alternative C 

Class II Increment, High First (Annual), Second-Highs for Other Averaging Periods 

Pollutant 
Averaging 
Period 

Grand Staircase-Escalante National Monument Maximum 
Regional 
Impact 
(µg/m

3
)* 

Maximum 
Total (µg/m

3
) 

Class II 
Increment 

Exceed 
Increment? 2005 (µg/m

3
) 2006 

(µg/m
3
) 

2007 
(µg/m

3
) 

2008 
(µg/m

3
) 

PM10 

 

Annual 0.24 0.28 0.24 0.33 0.00 0.33 17 N 

24-hour 1.88 2.34 2.17 2.23 0.05 2.39 30 N 

SO2 

 

 

Annual 0.00 0.00 0.00 0.00 0.00 0.00 20 N 

24-hour 0.02 0.02 0.02 0.02 0.01 0.03 91 N 

3-hour 0.12 0.13 0.11 0.15 0.05 0.20 512 N 

NOx Annual 1.37 1.58 1.26 1.73 0.00 1.73 25 N 

PM2.5 

 

Annual 0.06 0.07 0.06 0.08 0.00 0.08 n/a n/a 

24-hour 0.65 0.91 0.66 0.73 0.02 0.93 n/a n/a 

CO 

 

8-hour 65.00 57.00 51.00 67.00 25.00 92.00 500
1
 n/a 

1-hour 387.00 441.00 367.00 497.00 44.00 541.00 2,000
1
 n/a 

* The maximum regional impact is the H1H from the three CALPUFF model years, 2001–2003. 

1 
Carbon monoxide modeling significance level. 
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4. FAR-FIELD ANALYSIS 

The purpose of the far-field analysis is to quantify potential air quality impacts to both ambient air 

concentrations and air quality-related values (AQRVs) from air pollutant emissions of NOx, CO, SO2, 

PM10, and PM2.5 that are expected to result from mining operations on the tract. Ambient air quality 

impacts beyond the tract and throughout the modeling domain were analyzed, as were AQRVs at Class I 

areas and selected Class II areas. Cumulative impacts also were quantified by including in the analyses 

other documented sources of air pollutant emissions within the modeling domain (Map 4). The analyses 

were performed using the EPA-recommended CALMET/CALPUFF/CALPOST modeling system (V5.8 

Level 070623) to predict air quality direct and cumulative impacts at far-field Prevention of Significant 

Deterioration (PSD) Class I areas and selected Class II areas. The default model options were selected in 

the model. Impacts were predicted for calendar years 2001, 2002, and 2003. 
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Map 4. Air resources analysis area (the near-field and far-field modeling domains). 
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4.1.  Concentration 

CALPOST was used to process the CALPUFF concentration output files to compute appropriate 

concentration values for SO2 (3-hour, 24-hour, and annual average), PM2.5 (24-hour and annual average), 

NO2 (annual average), PM10 (24-hour and annual average), and CO (1-hour and 8-hour averages). 

Because the 300-foot overburden removal scenario is no longer analyzed in the EIS, the cumulative far-

field run for the Alternative C 200-foot overburden scenario has been included in this document. 

Cumulative results were produced for the maximum emission rate case (200-foot overburden removal, 

Alternative C) and are presented in Table 4.1a and 4.1b. The impacts are significantly below both the 

Class I and Class II increments.  

These demonstrations are for informational purposes only and are not regulatory PSD increment 

consumption analyses, which would be completed as necessary during the state permitting processes. 
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Table 4.1a. Cumulative Far-Field Class I and Class II Impacts, 200-foot Overburden, Alternative C  

Class I Increment, High First (Annual), Second-Highs for Other Averaging Periods 

Pollutant 
Averaging 
Period 

Bryce 
Canyon 
National Park 

Zion National Park Grand Canyon National Park Capitol Reef National Park 

Class I 
Increment 

Exceed 
Increment? 

* 
2001 

(µg/m
3
) 

2002 
(µg/m

3
) 

2003 
(µg/m

3
) 

2001 
(µg/m

3
) 

2002 
(µg/m

3
) 

2003 
(µg/m

3
) 

2001 
(µg/m

3
) 

2002 
(µg/m

3
) 

2003 
(µg/m

3
) 

PM10 
Annual * 0.09 0.14 0.11 0.01 0.01 0.01 0.01 0.01 0.01 4 N 

24-hour * 0.85 1.06 0.82 0.12 0.12 0.14 0.12 0.13 0.09 8 N 

SO2 

Annual * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 N 

24-hour * 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.02 5 N 

3-hour * 0.01 0.01 0.00 0.01 0.01 0.01 0.06 0.06 0.04 25 N 

NOx Annual * 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.01 2.5 N 

PM2.5 
Annual * 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a n/a 

24-hour * 0.03 0.04 0.04 0.01 0.01 0.01 0.01 0.01 0.01 n/a n/a 

CO 
8-hour * 11.00 13.47 20.18 25.05 23.89 20.33 15.55 16.36 16.26 500

1
 n/a 

1-hour * 65.05 88.59 107.81 55.85 59.20 50.62 42.41 33.56 37.27 2,000
1
 n/a 

* Class I and Class II increments were evaluated using AERMOD; see Section 3.3. 

1 
Carbon monoxide modeling significance level. 
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Table 4.1b. Cumulative Far-Field Class I and Class II Impacts, 200-foot Overburden, Alternative C 

Class II Increment, High First (Annual), Second-Highs for Other Averaging Periods 

Pollutant 
Averaging 
Period 

Grand Staircase-Escalante National Monument 
Class II 

Increment 
Exceed 

Increment? 
2001 (µg/m

3
) 2002 (µg/m

3
) 2003 (µg/m

3
) 

PM10 
Annual 0.03 0.03 0.03 17 N 

24-hour 0.12 0.24 0.23 30 N 

SO2 

Annual 0.00 0.00 0.00 20 N 

24-hour 0.01 0.01 0.01 91 N 

3-hour 0.07 0.04 0.06 512 N 

NOx Annual -0.04 -0.01 -0.02 25 N 

PM2.5 
Annual 0.00 0.00 0.00 n/a n/a 

24-hour 0.01 0.02 0.02 n/a n/a 

CO 
8-hour 52.04 38.29 38.83 500

1
 N 

1-hour 117.55 106.03 117.59 2,000
1
 N 

1 
Carbon monoxide modeling significance level. 

 

4.2. Deposition 

The POSTUTIL utility provided with the CALPUFF modeling system was used to estimate total sulfur 

(S) and nitrogen (N) fluxes from CALPUFF-predicted wet and dry fluxes of SO2, SO4, nitrogen oxide, 

nitrate (NO3), and nitric acid (HNO3). CALPOST was used to summarize the annual S and N deposition 

values from the POSTUTIL program. 

Because the 300-foot overburden removal scenario is no longer analyzed in the EIS, the cumulative far-

field run for Alternative C 200-foot overburden has been included in this document. The N and S 

emissions are the same for Alternatives B and C, 200-foot overburden removal scenarios. Consequently, 

the results are identical for both alternatives.  

Predicted direct project impacts were compared to the deposition analysis thresholds (DATs) for N and S 

in western Class I parks and refuges. The DATs were developed by the National Park Service (NPS) and 

the U.S. Fish and Wildlife Service to provide a quantitative method with which to evaluate deposition in 

Class I areas. These results are presented in Tables 4.2-4.12. Impacts for both S and N deposition are 

below the DAT in all cases, with the exception of Bryce Canyon National Park. The value for Bryce 

Canyon National Park exceeds the DAT.  
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Table 4.2. Soils and Vegetation Deposition Impacts at Bryce Canyon National Park, 200-foot 
Overburden, Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model Year 

Maximum Average 
Annual Dry and 

Wet Sulfur 
Deposition  

(g/m
2
-s) 

No. of Seconds 
in One Hour 

No. of Hours in 
One Year 

Dry and Wet 
Annual S 

Deposition  
(g/m

2
-yr) 

Dry and Wet 
Annual S 

Deposition 
(kg/ha-yr) 

2001 2.32E-13 3,600 8,760 7.32E-06 7.32E-05 

2002 2.55E-13 3,600 8,760 8.05E-06 8.05E-05 

2003 2.68E-13 3,600 8,760 8.45E-06 8.45E-05 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model Year 

Maximum 
Average Annual 

Dry and Wet 
Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds in 
One Hour 

No. of Hours in 
One Year 

Dry and Wet 
Annual N 

Deposition  
(g/m

2
-yr) 

Dry and Wet 
Annual N 

Deposition 
(kg/ha-yr) 

2001 3.11E-11 3,600 8,760 9.82E-04 9.82E-03 

2002 3.94E-11 3,600 8,760 1.24E-03 1.24E-02 

2003 3.71E-11 3,600 8,760 1.17E-03 1.17E-02 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 
Deposition (kg/ha-yr) 

2001 7.32E-05 2001 9.82E-03 

2002 8.05E-05 2002 1.24E-02 

2003 8.45E-05 2003 1.17E-02 

Max. Annual Dep. 8.45E-05 Max. Annual Dep. 1.24E-02 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? YES 
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Table 4.3. Soils And Vegetation Deposition Impacts At Capitol Reef National Park, 200-foot 
Overburden, Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year  

Maximum Average Annual 
Dry and Wet Sulfur 
Deposition  
(g/m

2
-s)  

No. of Seconds 
in One Hour  

No. of Hours 
in One Year  

Dry and Wet 
Annual S 
Deposition (g/m

2
-

yr)  

Dry and Wet 
Annual S 
Deposition (kg/ha-
yr)  

2001 1.09E-14 3,600 8,760 3.44E-07 3.44E-06 

2002 9.34E-15 3,600 8,760 2.94E-07 2.94E-06 

2003 1.13E-14 3,600 8,760 3.57E-07 3.57E-06 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 1.33E-12 3,600 8,760 4.21E-05 4.21E-04 

2002 1.13E-12 3,600 8,760 3.55E-05 3.55E-04 

2003 1.37E-12 3,600 8,760 4.32E-05 4.32E-04 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 3.44E-06 2001 4.21E-04 

2002 2.94E-06 2002 3.55E-04 

2003 3.57E-06 2003 4.32E-04 

Max. Annual Dep. 3.57E-06 Max. Annual Dep. 4.32E-04 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.4. Soils And Vegetation Deposition Impacts At Grand Staircase-Escalante National Monument, 
200-foot Overburden, Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual S 

Deposition (kg/ha-
yr) 

2001 2.63E-14 3,600 8,760 8.30E-07 8.30E-06 

2002 2.86E-14 3,600 8,760 9.02E-07 9.02E-06 

2003 3.00E-14 3,600 8,760 9.46E-07 9.46E-06 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 3.832E-12 3,600 8,760 1.21E-04 1.21E-03 

2002 4.038E-12 3,600 8,760 1.27E-04 1.27E-03 

2003 4.115E-12 3,600 8,760 1.30E-04 1.30E-03 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 
Deposition (kg/ha-yr) 

2001 8.30E-06 2001 1.21E-03 

2002 9.02E-06 2002 1.27E-03 

2003 9.46E-06 2003 1.30E-03 

Max. Annual Dep. 9.46E-06 Max. Annual Dep. 1.30E-03 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.5. Soils and Vegetation Deposition Impacts at Grand Canyon National Park, 200-foot 
Overburden, Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual S 

Deposition (kg/ha-
yr) 

2001 7.66E-15 3,600 8,760 2.42E-07 2.42E-06 

2002 8.15E-15 3,600 8,760 2.57E-07 2.57E-06 

2003 8.83E-15 3,600 8,760 2.79E-07 2.79E-06 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 8.86E-13 3,600 8,760 2.79E-05 2.79E-04 

2002 8.79E-13 3,600 8,760 2.77E-05 2.77E-04 

2003 9.15E-13 3,600 8,760 2.89E-05 2.89E-04 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 2.42E-06 2001 2.79E-04 

2002 2.57E-06 2002 2.77E-04 

2003 2.79E-06 2003 2.89E-04 

Max. Annual Dep. 2.79E-06 Max. Annual Dep. 2.89E-04 

DAT (kg/ha-yr) 0.005 DAT(kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.6. Soils And Vegetation Deposition Impacts At Zion National Park, 200-foot Overburden, 
Alternative C 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of 
Seconds in 
One Hour 

No. of 
Hours in 
One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet Annual S 
Deposition (kg/ha-yr) 

2001 7.36E-14 3,600 8,760 2.32E-06 2.32E-05 

2002 6.06E-14 3,600 8,760 1.91E-06 1.91E-05 

2003 5.81E-14 3,600 8,760 1.83E-06 1.83E-05 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 1.21E-11 3,600 8,760 3.82E-04 3.82E-03 

2002 9.51E-12 3,600 8,760 3.00E-04 3.00E-03 

2003 9.10E-12 3,600 8,760 2.87E-04 2.87E-03 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 2.32E-05 2001 3.82E-03 

2002 1.91E-05 2002 3.00E-03 

2003 1.83E-05 2003 2.87E-03 

Max. Annual Dep. 2.32E-05 Max. Annual Dep. 3.82E-03 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.7. Soils and Vegetation Deposition Impacts at Bryce Canyon National Park, 200-foot 
Overburden, Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual S 

Deposition (kg/ha-
yr) 

2001 6.06E-13 3,600 8,760 1.91E-05 1.91E-04 

2002 9.22E-13 3,600 8,760 2.91E-05 2.91E-04 

2003 8.19E-13 3,600 8,760 2.58E-05 2.58E-04 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 1.91E-04 2001 0.0E+00 

2002 2.91E-04 2002 0.0E+00 

2003 2.58E-04 2003 0.0E+00 

Max. Annual Dep. 2.91E-04 Max. Annual Dep. 0.0E+00 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.8. Soils and Vegetation Deposition Impacts at Capitol Reef National Park, 200-foot 
Overburden, Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual S 

Deposition (kg/ha-
yr) 

2001 1.84E-12 3,600 8,760 5.80E-05 5.80E-04 

2002 2.03E-12 3,600 8,760 6.40E-05 6.40E-04 

2003 2.12E-12 3,600 8,760 6.67E-05 6.67E-04 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 5.80E-04 2001 0.0E+00 

2002 6.40E-04 2002 0.0E+00 

2003 6.67E-04 2003 0.0E+00 

Max. Annual Dep. 6.67E-04 Max. Annual Dep. 0.0E+00 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.9. Soils and Vegetation Deposition Impacts at Grand Staircase-Escalante National Monument, 
200-foot Overburden, Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual S 

Deposition (kg/ha-
yr) 

2001 2.60E-12 3,600 8,760 8.19E-05 8.19E-04 

2002 2.81E-12 3,600 8,760 8.86E-05 8.86E-04 

2003 3.04E-12 3,600 8,760 9.58E-05 9.58E-04 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 8.19E-04 2001 0.0E+00 

2002 8.86E-04 2002 0.0E+00 

2003 9.58E-04 2003 0.0E+00 

Max. Annual Dep. 9.58E-04 Max. Annual Dep. 0.0E+00 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.10. Soils and Vegetation Deposition Impacts at Grand Canyon National Park, 200-foot 
Overburden, Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 
modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of 
Seconds in 
One Hour 

No. of 
Hours in 
One Year 

Dry and Wet 
Annual S 

Deposition 
(g/m

2
-yr) 

Dry and Wet Annual S 
Deposition (kg/ha-yr) 

2001 1.96E-13 3,600 8,760 6.19E-06 6.19E-05 

2002 2.94E-13 3,600 8,760 9.28E-06 9.28E-05 

2003 2.76E-13 3,600 8,760 8.69E-06 8.69E-05 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year  

Maximum Average Annual 
Dry and Wet Nitrogen 
Deposition  
(g/m

2
-s)  

No. of 
Seconds in 
One Hour  

No. of 
Hours in 
One Year  

Dry and Wet 
Annual N 
Deposition 
(g/m

2
-yr)  

Dry and Wet Annual N 
Deposition (kg/ha-yr)  

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 6.19E-05 2001 0.0E+00 

2002 9.28E-05 2002 0.0E+00 

2003 8.69E-05 2003 0.0E+00 

Max. Annual Dep. 9.28E-05 Max. Annual Dep. 0.0E+00 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 
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Table 4.11. Soils and Vegetation Deposition Impacts at Zion National Park, 200-foot Overburden, 
Alternative C, Cumulative 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Sulfur 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual S 

Deposition (kg/ha-
yr) 

2001 2.91E-13 3,600 8,760 9.18E-06 9.18E-05 

2002 2.87E-13 3,600 8,760 9.05E-06 9.05E-05 

2003 2.79E-13 3,600 8,760 8.80E-06 8.80E-05 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model 
Year 

Maximum Average Annual 
Dry and Wet Nitrogen 

Deposition  
(g/m

2
-s) 

No. of Seconds 
in One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2002 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

2003 0.0E+00 3,600 8,760 0.0E+00 0.0E+00 

3. Comparison of Maximum Total Annual Sulfur (S) and Nitrogen (N) Deposition to the Deposition Analysis Thresholds 
(DATs) for each element 

Model Year 
Dry and Wet Annual S 

Deposition  
(kg/ha-yr) 

Model Year 
Dry and Wet Annual N 

Deposition  
(kg/ha-yr) 

2001 9.18E-05 2001 0.0E+00 

2002 9.05E-05 2002 0.0E+00 

2003 8.80E-05 2003 0.0E+00 

Max. Annual Dep. 9.18E-05 Max. Annual Dep. 0.0E+00 

DAT (kg/ha-yr) 0.005 DAT (kg/ha-yr) 0.005 

Above DAT? NO Above DAT? NO 

CALPUFF was used to predict annual deposition fluxes of S and N at Navajo Lake for one scenario: the 200-foot overburden Alternative C 
case. These results are shown in Table 4.12. However, because no data on lake chemistry at Navajo Lake are available, no estimates of 
changes in Navajo Lake were performed. 
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Table 4.12. Deposition Impacts at Navajo Lake, 200-foot Overburden, Alternative C (tract only) 

1. Annual Total Sulfur (S) Deposition estimated by CALPOST from dry and wet deposition of SO2 and (NH4)2SO4 modeled 
by CALPUFF 

Model Year 
Maximum Average Annual 

Dry and Wet Sulfur 
Deposition (g/m

2
-s) 

No. of 
Seconds in 
One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual S 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual S 

Deposition 
(kg/ha-yr) 

2001 4.76E-14 3,600 8,760 1.50E-06 1.50E-05 

2002 4.42E-14 3,600 8,760 1.39E-06 1.39E-05 

2003 3.98E-14 3,600 8,760 1.25E-06 1.25E-05 

2. Annual Total Nitrogen (N) Deposition estimated by CALPOST from dry and wet deposition of (NH4)2SO4, NOx, and 
HNO3 modeled by CALPUFF 

Model Year 
Maximum Average Annual 

Dry and Wet Nitrogen 
Deposition (g/m

2
-s) 

No. of 
Seconds in 
One Hour 

No. of Hours 
in One Year 

Dry and Wet 
Annual N 

Deposition (g/m
2
-

yr) 

Dry and Wet 
Annual N 

Deposition (kg/ha-
yr) 

2001 6.56E-12 3,600 8,760 2.07E-04 2.07E-03 

2002 5.64E-12 3,600 8,760 1.78E-04 1.78E-03 

2003 4.89E-12 3,600 8,760 1.54E-04 1.54E-03 

4.3. Visibility 

The visibility analyses described in the Technical Report were performed using the EPA-recommended 

CALMET/CALPUFF/CALPOST modeling system to predict air quality direct and cumulative impacts at 

far-field PSD Class I areas and selected Class II areas. Three consecutive years (2001–2003) of MM5 

model meteorological data were used as input to the CALMET model simulations. CALPUFF then used the 

meteorological fields generated by CALMET to assess the far-field impacts of the pollutants of concern on 

the Class I areas and selected Class II areas.  

Since the modeling analyses were completed for the Technical Report, a revised FLAG guidance 

document was released (FLAG 2010). As indicated in the Table 4.13, there are some differences between 

FLAG 2000 and FLAG 2010. 
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Table 4.13. Comparison of FLAG 2000 vs. FLAG 2010  

Element FLAG 2000 FLAG 2010 
Implications for Alton 
Analysis 

Annual 
Emissions/Distance 
(Q/D) Screening 
Criteria 

None ≤10: sum of NOx plus SO2 
emissions (TPY) divided by 
distance (km) from Class I area 
(page 18) 

NOx plus SO2 emissions are 
less than 500 tons/year. No 
visibility analyses required 
beyond 50 km. 

Background Visibility 
Conditions 

Based on annual average 
natural, using National Acid 
Deposition Program (NAPAP) 
estimates 

Based on annual average 
natural, or 20% best natural, 
using EPA data from Regional 
Haze Rule development (page xi) 

New FLAG 2010 data are 
more refined than NAPAP 
data. 

Relative Humidity 
Adjustment Factor 
f(RH) 

Hour-by-hour (with RH 
capped at 98%) 

Monthly average (with RH 
capped at 95%) (page x) 

Using the FLAG 2010 
monthly average with RH 
capped at 95% is less 
conservative. 

First Level Screening 
Model 

CALPUFF or CALPUFF-lite < 50 km AERMOD, > 50 km 
CALPUFF (page xii) 

AERMOD used < 50 km, 
CALPUFF used > 50 

Visibility Assessment 
Criteria 

Maximum modeled value < 50 km calculate hourly 
estimates of changes in visibility, 
as characterized by the change in 
the color difference index (ΔE) 
and plume contrast (C) (page 

xiii), > 50 km calculate 98
th 

percentile modeled value at any 
receptor (page 23) 

VISCREEN was used < 50 
km, using the 98

th
 percentile 

eliminates the first seven 
highest concentrations at 
each receptor. 

Deposition Analysis 
Thresholds/Concern 
Thresholds 

None Provided for nitrogen and sulfur 
deposition 

Q/D screening criteria were 
not exceeded. 

Adverse Impact 
Determination Criteria 

“Likely to Object” if 10% 
threshold exceeded; 
regulatory factors implicitly 
considered 

Adverse impact determination 
process more explicit; considers 
regulatory and other factors 

No visibility or deposition 
analysis is required based on 
Q/D. 

Under the FLAG 2010 guidance, no visibility analyses are required for receptors beyond 50 km from the 

tract because the sum of NOx and SO2 emissions for the tract is less than 500 tons/year (i.e., 230 

tons/year). All of Bryce Canyon is within 50 km from the tract. The visibility analysis in the Technical 

Report for Bryce Canyon used the VISCREEN model to evaluate color difference index (ΔE) and plume 

contrast (C). This analysis is consistent with the FLAG 2010 guidance. 

Zion National Park has a portion of its area within 50 km, and a portion outside 50 km. No visibility 

analyses are required for the portion outside 50 km (NOx plus SO2 emissions < 500 tons/year). A 

VISCREEN-type analysis would be appropriate for the portion within 50 km. For illustrative purposes, 

the visibility results obtained using the FLAG 2000 guidance for Zion National Park were compared to 

similar results calculated using the FLAG 2010 guidance.  

EPA released a new version of CALPOST (V6.221 Level 080724) in 2008. The draft guidance that 

became FLAG 2010 is used in the Method 8 CALPOST algorithms to calculate visibility impacts. Model-

predicted 2002 cumulative concentrations for Alternative B and the 200-foot overburden removal 

scenario were used with FLAG 2010 background visibility data for this analysis, along with CALPUFF-

predicted concentrations. The highest visibility impact is selected for FLAG 2000, whereas the eighth 

highest impact is selected for FLAG 2010. The comparison between the two methodologies is presented 

in Table 4.14 for Zion National Park. 
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Table 4.14. Visibility Impact Comparison 

Location, Method Change (%) 

Zion National Park, FLAG 2000, Maximum 5.38 

Zion National Park, FLAG 2010, 98
th
 percentile 3.94 

 

Based on the comparison presented in Table 4.14, the visibility impacts predicted using the FLAG 2010 

guidance (98
th
 percentile change, using the same CALPUFF concentrations) are lower than the impacts 

predicted using the FLAG 2000 guidance (maximum change). 

The far-field visibility analyses included in the Technical Report were updated for this Supplement. 

CALPOST was used to estimate change in light extinction from CALPUFF model concentration results. 

FLAG 2010 background visibility data were used for this analysis.  

 

The far-field visibility results were updated to include  

 EC effects from Alton Coal Tract emissions, and  

 recomputation of the nitric acid/nitrate (HNO3/NO3) partition. 

To estimate the EC of the fine particulate, exhaust emissions were calculated for each stationary, mobile, 

and nonroad combustion source. On average, 26% of the calculated PM2.5 emissions were estimated to be 

from combustion (Attachment A). It was assumed that 80% of the exhaust emissions were EC (personal 

communication, Notar 2013). 

 

The specific steps taken for the updated visibility analysis were as follows: 

1. POSTUTIL was run to recompute the HNO3/NO3 partition using the MNITRATE = 1 setting, and 

a background NH3 concentration of 1 ppb.  

2. POSTUTIL was run a second time to partition the PM2.5 into PM fine (PMF) and EC, with 26% 

of PM2.5 being exhaust and 80% of exhaust being EC (20.8% of PM2.5 was allocated to EC and 

79.2% was assigned to PMF).  

3. CALSUM was run to create the necessary concentration files for the regional impacts (Alton + 

Regional Positive NO2 + Regional Negative NO2).  

4. CALPOST Version 6.221 was used to generate visibility impacts for Methods 2, 6, and 8.  

5. MVISCHECK = 1 was used for Method 8 processing to ensure that the chosen options 

conformed with FLAG 2010 recommendations. NO2 absorption was not considered in the 

cumulative visibility analyses, because of negative NOx values in the regional runs.  

6. For the Method 8 processing, the 98th-percentile was tabulated (the eighth-high). 

Visibility results for the Alton Coal Tract alone are presented in Table 4.15 for the Alternative B 200-foot 

overburden removal scenario. The table summarizes results for Methods 2, 6, and 8. Under Alternative B, 

Zion National Park has three extinction changes that exceed 5% for Methods 2 and 6. There are no 

extinction changes exceeding 10% in any of the areas (maximum change of 5.93% at Zion National Park). 

The greatest percentage change for Method 8 is 4.0 % at Zion National Park. 

Cumulative visibility results are presented in Table 4.16 for the Alternative B 200-foot overburden 

scenario. Impacts at Capitol Reef and Bryce Canyon national parks exceed the 10% change threshold on 

one day under Methods 2 and 6 (maximum of 17.09% for Method 2 and 10.86% for Method 6). These 

impacts are due to one of the regional sources (i.e., Dixie Oil Field Development), because the tract-alone 
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impacts at Capitol Reef National Park were small (maximum change of 1.29%). The greatest percentage 

change for Method 8 is 5.21% at Bryce Canyon National Park. 

The tract-alone visibility modeling for Alternative B was performed with VISCREEN. It is likely that the 

cumulative impacts at Bryce Canyon National Park are attributable to Alton emissions. Based on the 

results presented in Table 4.15, the cumulative impacts at Zion National Park and Grand Canyon National 

Park are also attributable to Alton emissions. At Grand Staircase-Escalante National Monument, 

approximately 48% of the cumulative impact is attributable to Alton emissions. The remaining portion is 

attributable to other regional sources. Visibility results for the Alton Coal Tract alone are presented in 

Table 4.17 for the Alternative C 200-foot overburden removal scenario. The table summarizes results for 

Methods 2, 6, and 8. Under Alternative C, Zion National Park has three extinction changes that exceed 

5% for Methods 2 and 6. There are no extinction changes exceeding 10% in any of the areas (maximum 

change of 5.93% at Zion National Park). The greatest percentage change for Method 8 is 4.0 % at Zion 

National Park. 

Cumulative visibility results are presented in Table 4.18 for the Alternative C 200-foot overburden 

scenario. Capitol Reef National Park impacts exceed the 10% change threshold on one day under 

Methods 2 and 6 (maximum of 17.09% for Method 2 and 10.46% for Method 6). These impacts are due 

to one of the regional sources (i.e., Dixie Oil Field Development), because the tract-alone impacts at 

Capitol Reef National Park were small (maximum change of 1.3%). Bryce Canyon National Park impacts 

exceed the 10% threshold on two days for Method 2 and one day for Method 6 (maximum of 14.83% for 

Method 2 and 11.09% for Method 6). The greatest percentage change for Method 8 is 5.47% at Bryce 

Canyon National Park. 

The tract-alone visibility modeling for Alternative C was performed with VISCREEN. It is likely that the 

cumulative impacts at Bryce Canyon National Park are attributable to Alton emissions. Based on the 

results presented in Table 4.17, the cumulative impacts at Zion National Park and Grand Canyon National 

Park are also attributable to Alton emissions. At Grand Staircase-Escalante National Monument, 

approximately 48% of the cumulative impact is attributable to Alton emissions. The remaining portion is 

attributable to other regional sources.  
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Table 4.15. Tract-only Visibility Impacts, 200-foot Overburden, Alternative B, With EC and HNO3/NO3 Partitioning 

Method 2 
Class I/Class II Area 
 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Capitol Reef National Park 0 0 1.02 0 0 1.19 0 0 0.94 

Grand Canyon National Park 0 0 2.64 0 0 1.81 0 0 1.82 

Zion National Park 1 0 5.59 3 0 5.90 0 0 4.79 

Grand Staircase-Escalante 
National Monument 0 0 1.66 0 0 2.94 0 0 2.29 

Method 6 
Class I/Class II Area 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Capitol Reef National Park 0 0 1.21 0 0 1.29 0 0 1.01 

Grand Canyon National Park 0 0 3.04 0 0 1.43 0 0 1.49 

Zion National Park 1 0 5.37 3 0 5.93 0 0 4.85 

Grand Staircase-Escalante 
National Monument 0 0 

 

1.6 0 0 2.33 0 0 2.75 

Method 8 
Class I/Class II Area 

2001 
Change (%) 

8th-high 

2002 
Change (%) 

8th-high 

2003 
Change (%) 

8th-high 

      

      

Capitol Reef National Park 0.67 0.73 0.64       

Grand Canyon National Park 0.93 1.04 0.95       

Zion National Park 3.13 4.00 3.19       

Grand Staircase-Escalante 
National Monument 

1.30 1.50 1.40       
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Table 4.16. Cumulative Visibility Impacts, 200-foot Overburden, Alternative B - With EC and HNO3/NO3 Partitioning 

Method 2 
Class I/Class II Area 
 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Bryce Canyon National Park 1 0 6.32 7 1 14.61 2 0 7.09 

Capitol Reef National Park 3 1 17.09 2 0 6.96 3 0 7.67 

Grand Canyon National Park 0 0 2.66 0 0 1.60 0 0 2.22 

Zion National Park 1 0 5.46 3 0 5.90 0 0 4.80 

Grand Staircase-Escalante 
National Monument 1 0 5.27 2 0 5.31 0 0 4.83 

Method 6 
Class I/Class II Area 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Bryce Canyon National Park 1 0 6.31 7 1 10.86 2 0 7.25 

Capitol Reef National Park 2 1 10.46 3 0 6.14 4 0 7.08 

Grand Canyon National Park 0 0 3.06 0 0 1.84 0 0 1.89 

Zion National Park 1 0 5.26 3 0 5.93 0 0 4.87 

Grand Staircase-Escalante 
National Monument 0 0 4.84 2 0 5.78 2 0 5.79 

Method 8 
Class I/Class II Area 

2001 
Change (%) 

8
th

-high 

2002 
Change (%) 

8
th

-high 

2003 
Change (%) 

8
th

-high 
      

Bryce Canyon National Park 2.89 5.21 3.50       

Capitol Reef National Park 2.80 4.18 4.44       

Grand Canyon National Park 1.02 1.26 1.10       

Zion National Park 3.18 3.94 3.02       

Grand Staircase-Escalante 
National Monument 2.48 3.41 3.45       
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Table 4.17. Tract-only Visibility Impacts, 200-foot Overburden, Alternative C - With EC and HNO3/NO3 Partitioning 

Method 2 
Class I/Class II Area 
 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Capitol Reef National Park 0 0 1.03 0 0 1.20 0 0 0.95 

Grand Canyon National Park 0 0 2.67 0 0 1.82 0 0 1.83 

Zion National Park 1 0 5.59 3 0 5.90 0 0 4.79 

Grand Staircase-Escalante 
National Monument 0 0 1.68 0 0 2.99 0 0 2.33 

Method 6 
Class I/Class II Area 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Capitol Reef National Park 0 0 1.22 0 0 1.30 0 0 1.02 

Grand Canyon National Park 0 0 3.07 0 0 1.45 0 0 1.51 

Zion National Park 1 0 5.37 3 0 5.93 0 0 4.85 

Grand Staircase-Escalante 
National Monument 0 0 1.62 0 0 2.38 0 0 2.79 

Method 8 
Class I/Class II Area 

2001 
Change (%) 

8th-high 

2002 
Change (%) 

8th-high 

2003 
Change (%) 

8th-high 
      

Capitol Reef National Park 0.68 0.74 0.65       

Grand Canyon National Park 0.94 1.05 0.96       

Zion National Park 3.13 4.00 3.19       

Grand Staircase-Escalante 
National Monument 1.32 1.53 1.43       
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Table 4.18. Cumulative Visibility Impacts, 200-foot Overburden, Alternative C - With EC and HNO3/NO3 Partitioning 

Method 2 
Class I/Class II Area 
 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Bryce Canyon National Park 1 0 6.70 8 2 14.83 3 0 7.56 

Capitol Reef National Park 3 1 17.09 2 0 6.96 3 0 7.67 

Grand Canyon National Park 0 0 2.70 0 0 1.61 0 0 2.23 

Zion National Park 1 0 5.46 3 0 5.90 0 0 4.80 

Grand Staircase-Escalante 
National Monument 1 0 5.27 2 0 5.31 0 0 4.83 

Method 6 
Class I/Class II Area 

2001 
No. of Days 

> 5% 

2001 
No. of Days 

> 10% 

2001 
Max 

Change (%) 

2002 
No. of 
Days 
> 5% 

2002 
No. of 
Days 
> 10% 

2002 
Max 

Change (%) 

2003 
No. of 
Days 
> 5% 

2003 
No. of 
Days 
> 10% 

2003 
Max 

Change (%) 

Bryce Canyon National Park 1 0 6.70 8 1 11.09 3 0 7.72 

Capitol Reef National Park 2 1 10.46 3 0 6.14 4 0 7.08 

Grand Canyon National Park 0 0 3.10 0 0 1.85 0 0 1.89 

Zion National Park 1 0 5.26 3 0 5.93 0 0 4.87 

Grand Staircase-Escalante 
National Monument 0 0 4.84 2 0 5.78 2 0 5.80 

Method 8 
Class I/Class II Area 

2001 
Change (%) 

8
th

-high 

2002 
Change (%) 

8
th

-high 

2003 
Change (%) 

8
th

-high 
      

Bryce Canyon National Park 3.00 5.47 3.64       

Capitol Reef National Park 2.80 4.20 4.44       

Grand Canyon National Park 1.02 1.28 1.11       

Zion National Park 3.18 3.94 3.02       

Grand Staircase-Escalante 
National Monument 2.48 3.41 3.46       
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5.  Design Features and Mitigation Measures 

Design features are applicant-committed environmental protection measures, actions, or practices that are 

part of Alternative B and all action alternatives and would be implemented by the lessee. The emission 

calculations and associated modeling results include control measures that are design features of the mine. 

In the event that ambient monitoring shows concentrations above the applicable NAAQS, potential 

mitigation measures will be implemented to lower emissions. Potential mitigation measures are additional 

means, measures, or practices not incorporated into Alternative B or alternatives as design features that 

would further reduce or eliminate impacts. These mitigation measures will be considered as possible 

terms and conditions of the record of decision (ROD), if and when an action alternative is selected.  

5.1. Design Features 

The emission calculations used for this Supplement assume the following design features: 

 Tier 4 emission standards for generators and nonroad diesel engines  

 Use of ultra-low sulfur diesel fuel for generators and nonroad vehicles 

 Post-combustion controls on nonroad vehicles 

 Application of water and/or chemical dust suppressants to roads and disturbed areas 

 Enclosure of most coal transfer points and processing activities during coal production to 

reduce fugitive dust emissions 

 Watering for predicted high-wind events to reduce windblown dust  

Other assumptions used in emission calculations can be found in Attachment A.  

The following design features will be included as lease stipulations to address impacts to air quality and 

AQRVs (each design feature is also identified with the applicable pollutant it would address): 

1. Limit surface mining to no more than approximately 200 feet of overburden removal (NO2, 

PM, SO2, visibility) 

2. Install fencing to restrict public access to active mining areas (1-hour NO2) 

3. Require blasting provisions for wind speed, direction, and variability, plus provisions for 

public notifications/alerts during blasting events (1-hour NO2, PM) 

4. Require diesel oxidation catalysts on heavy equipment (PM, HAPs, visibility, VOCs, CO) 

5. Implement a dust control plan (PM) 

6. Conduct continuous ambient air monitoring for PM10, PM2.5, NO2, and visibility according to 

the adaptive management strategy  

7. Ensure that all controls used in the 200-foot overburden removal scenario demonstrate 

compliance with the NAAQS, including Tier 4 engines, dust control, etc. (PM, NO2, SO2)  

The dust control plan described in design feature 5 would include at a minimum the following provisions: 

 Appropriate watering and/or surfactant application 

 Appropriate wind-fencing and/or other wind barriers to prevent windblown dust as needed 

 Speed limits for vehicle traffic on-site 

 Stabilization of stockpiles (overburden, coal, and/or topsoil) to prevent wind erosion 
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 Track-out provisions, including street-sweeping, grizzlies, and/or washing trucks before entering 

the roadway 

 Covering and/or securing truck beds and other conveying devices to prevent fugitive dust 

emissions 

Ambient air monitoring as required by design feature 6 would be used to demonstrate the effectiveness of 

these design features and validate the air modeling done for the DEIS and SDEIS analyses. Monitoring 

would be conducted according to the adaptive management strategy described below. If monitoring shows 

concentrations above the applicable NAAQS or indicates AQRV degradation, it would trigger the 

implementation of additional measures as defined in the adaptive management strategy to further decrease 

emissions. 

Based on agreement with the EPA, design features are established in lieu of modeling for 1-hour NO2 and 

1-hour SO2. The particular design features that apply to NO2 and SO2 are noted above. The use of ultra-

low sulfur diesel fuel for nonroad vehicles and generators and the use of nonroad diesel engines and 

generators that meet Tier 4 emissions standards are also SO2 design features.  

5.1.1. Adaptive Management Strategy 

The lease holder commits to developing a project-specific adaptive management strategy for air 

resources. This adaptive management strategy, as outlined here, has been designed to detect and address 

monitored air quality and AQRV degradation that can reasonably be attributed to emissions originating 

from mine activities on the tract. The adaptive management strategy would consist of the following 

elements to be implemented in the order listed: 

1. Conduct targeted air monitoring to address potential impacts to air quality or AQRVs in 

Bryce Canyon National Park and the town of Alton. 

2. Based on monitoring, refine air quality analyses and and/or modeling assessments as 

needed to determine whether any monitored air quality or AQRV deterioration is 

reasonably attributable to mine operations. 

3. Implement additional environmental protection measures as needed based on monitoring 

and source attribution. 

The first element of this strategy, targeted project-specific air monitoring, would be funded and 

implemented by the lease-holder with oversight by the BLM (and in consultation with NPS) upon 

issuance of the lease, with monitoring operations beginning at least one year before mining activities start 

on the tract based on the timing of the permitting process. Air monitoring would consist of the following: 

 The installation of equipment at a location near the south end of Bryce Canyon National Park 

and at an intermediate site between the tract and the park. The location of the in-park site 

would be designed to better address potential Bryce Canyon National Park impacts than the 

current, existing monitoring site. The intermediate site would address decreasing gradients in 

observed impacts between the tract and Bryce Canyon National Park, identifying potential 

issues and the need for additional evaluation. 

 Use of a meter capable of continuous visibility measurements (coarse and fine particle 

scattering) (e.g., Optec nephelometer), an instrument capable of continuous absorption and 

scattering measurements from fine particulate mass (e.g., DTM PAX), and an instrument to 

record meteorological measurements such as wind direction, wind speed, and relative 

humidity at the in-park site.  

 Use of a continuous visibility meter, as well as meteorological monitoring equipment, at the 

intermediate site.  
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 Solar power sources or other supplemental power options. 

 The incorporation of existing equipment into the air monitoring, including the filter-based 

PM10 samplers at the Coal Hollow Mine. In addition, the existing Coal Hollow monitoring 

site located between the Coal Hollow Mine and the town of Alton would be used to monitor 

and characterize possible NO2 (and other) impacts to the residents of Alton.  

 A four-year sampling period (to be extended if monitoring sites have recorded an exceedance 

of the NAAQS [not due to a natural event] or if impacts to Bryce Canyon National Park or 

the town of Alton have been clearly identified from mine operations)
1,2

. 

 The storage of data on-site with periodic offloading for transfer to a central facility for 

processing and database entry. 

 Optical measurements related to visibility (dust, PM) collected on a shorter period than the 

24-hour filter samples taken by the IMPROVE monitoring site. 

Monitors would be operated to UDAQ specifications, and the monitoring data would be made publicly 

available. Existing NPS monitoring equipment, consisting of a night sky visibility camera and a daytime 

visibility camera, could be incorporated into the adaptive management strategy as well. The process by 

which data are examined, processed, and transmitted to the appropriate parties (data tracking) would be 

fully defined in an interagency memorandum of understanding (MOU) to be developed after the ROD. 

The actual data tracking procedures may need to be adjusted or revised as monitoring information 

becomes available, but at a minimum should incorporate either annual or biannual periodic in-depth data 

assessments to evaluate overall trends and conditions, as well as data flagging. The adaptive management 

strategy would include a commitment to funding a third-party contractor to be responsible for the data 

analysis and tracking procedures, as defined by the BLM and NPS in consultation with ARTAG. The 

lessee would be responsible for funding the tracking component, in addition to the remaining elements of 

the adaptive management strategy.  

If monitoring shows impacts to air quality and/or AQRVs at Bryce Canyon National Park or the town of 

Alton that can reasonably be attributed to emissions from mining operations, the BLM and NPS would 

review the data and develop an analysis plan to definitively determine the source(s) of the monitored 

impacts. The plan may include additional monitoring and/or modeling, emission inventory analysis, 

and/or other investigative techniques to be decided by the BLM and NPS in consultation with the BLM 

Utah Air Resource Technical Advisory Group (ARTAG). This is the second element of the strategy.  

To implement the second element of the strategy, quantifiable trigger points would be identified that 

define the potential for unacceptable impacts. This would include the identification of routine data 

analyses that indicate potential impacts from tract activities, such as wind roses and spatial gradients. 

Thresholds that account for the potential magnitudes, frequency, and duration of these impacts would also 

be defined. For monitoring sites in Bryce Canyon National Park, FLAG 2010 guidance would be used to 

determine appropriate thresholds. Although desirable to define the analyses and trigger points ahead of 

time, it is likely that modifications to the protocols would be needed after data have been collected and 

analyzed. Refinements would be mutually agreed upon by all parties. The second element of the strategy 

would also identify the acceptable level of source attribution analysis if the defined thresholds are 

                                                      

 
1
 The primary concern for Bryce Canyon National Park is AQRV (visibility), impacts and the primary concern for the town of Alton is NAAQS 

exceedances.  

2
 DOGM coal rules (R645-301-420 through R645-301-425) state that all surface coal mining and reclamation activities with projected production rates 

exceeding 1,000,000 tons of coal per year must have an air pollution control plan with “an air quality monitoring program to provide sufficient data to 
evaluate the effectiveness of the fugitive dust control practices” to comply with federal and Utah air quality standards. Therefore, monitoring will be 
required by DOGM for the tract anytime the production exceeds 1,000,000 tons per year (projected to be annually for the life of the mine). The four 
years of monitoring specified in the adaptive management strategy include elements not required by DOGM (e.g., NO2) and would be timed to capture 
the maximum impact. The timing would be determined during the permitting process when the specifics of the mining activities are known. 
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exceeded, while maintaining the ability to implement additional measures quickly if necessary. This could 

include (but would not be limited to) analyses using air dispersion, back trajectory, and Eulerian chemical 

transport models integrated in a weight of evidence analysis. Additional monitoring might also be 

required to quantify source impacts. 

If the refined air quality analysis conducted in response to the monitored air quality impacts shows the 

tract contributing to degraded air quality and/or AQRVs at Bryce Canyon National Park or the town of 

Alton (including any exceedances of the NAAQS), the mine operator would be required to adopt 

additional measures as soon as possible but within no more than one year of the determination depending 

on the required measure (the third element of the strategy). Additional measures may include, but are not 

limited to, the following actions: 

 Provisions to reduce NO2 from blasting related to the sizing of shots, quality of explosive 

materials, minimum elapsed time between blasts, and measures that could be employed to 

reduce the need for blasting altogether (1-hour NO2) 

 Heavy-duty vehicle controls including, but not limited to, NOx combustion controls, 

limitation on the total number of vehicles in operation simultaneously, use of electrically 

driven equipment if available, and reduction of on-road emissions by obtaining lower-

emitting engines than the county average (PM10, PM2.5, NOx, HAPs) 

 Dump height provisions, road paving (depending on the type of road in service), and/or 

fogging systems (PM10, PM2.5) 

 Construction of buildings and/or silos to store coal, topsoil, and/or overburden (PM10, PM2.5) 

 Restriction on simultaneously open pits as applicable (PM10, PM2.5) 

Additional measures would be selected based on the nature of the monitored impacts, the effectiveness of 

the proposed measures to address monitored impacts, the feasibility of implementing the proposed 

measures, and final approval by the BLM in consultation with the NPS and ARTAG. The cost for these 

measures would be the sole responsibility of the successful bidder, and would be imposed as a lease 

stipulation. 

Because the exact mining sequence and particulars of the mining operation are unknown at this point in 

time (the leasing process), some of the fine points of the adaptive management plan are not delineated 

here. However, the successful lessee would submit detailed mining plans as part of the permitting process 

(which includes air quality permitting), and additional details of the adaptive management strategy would 

be cooperatively determined during this time. 

5.2. Potential Mitigation Measures 

The following mitigation measures could be applied to reduce GHG emissions, as appropriate and 

economically feasible: 

 Reduce engine idling or implement a “no idling” policy during construction and mining 

operations.  

 Use biodiesel fuel in construction equipment and vehicles (typically blends of biodiesel and 

petroleum fuels can be used in diesel engines without any need for engine modifications).  

 Use biodiesel fuel in operations equipment and vehicles. 
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6. Greenhouse Gases 

Naturally occurring GHGs include water vapor, CO2, CH4, nitrous oxide (N2O), and ozone (O3). Other 

human-made GHGs include hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride (SF6). Water 

vapor accounts for the largest percentage of greenhouse effect. Next to water vapor, CO2 is the most 

abundant GHG. Because CO2 is relatively stable in the atmosphere and uniformly mixed throughout the 

troposphere and stratosphere, the climatic impact of CO2 emissions does not depend on the CO2 source 

location on earth. The action alternatives would produce GHG emissions from the combustion of fuel by 

vehicles, mining equipment, and generators; coal combustion; and the release of CH4 contained in the 

coal. 

Globally, approximately 31,780 million (MM) metric tons of CO2 were added to the atmosphere through 

the combustion of fossil fuels in 2010 (EPA 2013). The CO2 emissions from Alternatives B or C are 

58,984 tons (53,510 metric tons). This total includes all on-site emissions, as well as off-site emissions 

from employee travel, haul truck traffic, cars and light duty trucks, and heavy duty diesel vehicles. This 

value represents approximately 0.00017% of the 2010 global emissions.  

The annual coal production from the tract is estimated to be approximately 2 million tons. The annual 

worldwide primary coal production based on 2011 data is approximately 8.46 billion tons (U.S. Energy 

Information Administration 2013). The coal produced from the tract could therefore be expected to be 

approximately 0.024% of the total worldwide production.  

Because site-specific data are not available, EPA’s default emission factor of 4,810 pounds per ton of coal 

for subbituminous coal (EPA 2008) was used to approximate the annual emissions from combusting the 2 

million tons of coal produced at the tract.  

2 MMtons/yr Coal * 4,810 lb CO2/ton of Coal / 2,000 lb/ton = 4.8 MM TPY CO2 

The resulting emissions of 4.8 million tons of CO2 per year (4.4 MM metric tons) would be emitted by the 

end user of the coal produced at the Alton Coal Tract. This total represents 0.014% of the total CO2 

emissions from global fossil fuel combustion.  

Globally, approximately 588.6 million metric tons of CO2 equivalent (CO2e) are emitted annually from 

coal mining (EPA 2012). Based on an estimate of 0.1 cubic centimeter per gram (cm
3
/g) of CH4 in the 

Smirl Coal Zone in the Alton Coal Field (Duel and Kim 1988), estimated annual CO2e emissions from the 

tract are 5,653,546 tons (5,128,870 metric tons). This value represents approximately 0.87% of global 

emissions from coal mining. 

A summary of these comparisons is presented in Table 6.1. 

Table 6.1. Greenhouse Gas Comparisons 

Comparison Global, MMTY 
Alton Coal Tract 

(mining operations), 
MMTY 

Alton Coal 
Combustion, 

MMTY 

Alton % of 
Global 

CO2 Emissions from Fossil Fuel 
Combustion  

31,780 0.05 4.4 0.014 

CO2e Emissions from Coal Mining  588.6 5.13 n/a 0.87 

MMTY = million metric tons/year 

n/a = not applicable 



Supplement to Air Resources Impact Assessment Technical Report, Alton Coal LBA SDEIS 55 
 

 

Marquez Environmental Services, Inc. 

7. REFERENCES 
 

Black, J. 2012. Utah Department of Environmental Quality, Division of Air Quality, Environmental 

Engineer. MOVES Data. Email communication.  
 

CDPHE. 2009. CDPHE Recommended Depletion Parameters for Fugitive Dust Sources. Communication 

with Jonathan Torizzo, CDPHE; Jerry Dismukes, Senior Air Quality Specialist, Cornerstone 

Environmental Group; and Edward Addison, Addison Air Consulting. March 17, 2010.  

Duel, M. and A. G. Kim. 1988. Methane Control Research: Summary of Results 1964-80. Bulletin 687. 

Washington, D.C.: U.S. Department of the Interior, Bureau of Mines. 

EPA. 2004. 40 Federal Register 69(1245):39219, Table 7, June 29, 2004. 

———. 2008. AP42 Fifth Edition, Compilation of Air Pollutant Emission Factors, Volume 1: Stationary 

Point and Area Sources. 

———. 2012. Global Anthropogenic Non-CO2 Greenhouse Gas Emissions: 1990–2030. Office of 

Atmospheric Programs, Climate Change Division, Washington, DC. Available at: 

http://www.epa.gov/climatechange/EPAactivities/economics/nonco2projections.html. Accessed 

June 27, 2013.  

 

———. 2013. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990–2011. EPA 430-R-13-001. 

Available at: http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-

2013-Main-Text.pdf. Accessed July 8, 2013. 
 

FLAG. 2000. Phase I Report (December 2000). U.S. Forest Service-Air Quality Program, National Park 

Service-Air Resources Division, U.S. Fish and Wildlife Service-Air Quality Branch. December 

2000. 

———. 2010. Phase I Report—Revised (2010). U.S. Forest Service-Air Quality Program, National Park 

Service-Air Resources Division, U.S. Fish and Wildlife Service, Air Quality Branch. October 

2010. Natural Resource Report NPS/NRPC/NRR—2010/232 

Marquez Environmental Services, Inc. 2010. Air Resources Impact Assessment Technical Report for the 

Alton Coal Lease By Application Draft Environmental Impact Statement. Prepared for BLM KFO 

and BLM Utah State Office. Prepared in coordination with SWCA Environmental Consultants.  

Notar, J. 2013. National Park Service, Air Resources Division. CALPUFF Modeling Files and 

Recommendations for Modeling. Email communication.  

 

Prey, D. 2008. Utah Department of Environmental Quality, Division of Air Quality, Modeler. 

Representative Meteorological Data and Background Air Quality Data, Kane County. 

Communication with Lori Marquez, MESI.  

 

UDAQ. 2010. PM10 background concentration from St. George, Utah, used for the private Alton Mine. 

U.S. Energy Information Administration. 2013. International Energy Statistics. Total Primary Coal 

Production (Thousand Short Tons), 2011 World Data Summary. Available at: 

http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm?tid=1&pid=7&aid=1. Accessed June 27, 

2013.  

http://www.epa.gov/climatechange/EPAactivities/economics/nonco2projections.html
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2013-Main-Text.pdf
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2013-Main-Text.pdf
http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm?tid=1&pid=7&aid=1


Supplement to Air Resources Impact Assessment Technical Report, Alton Coal LBA SDEIS 56 
 

 

Marquez Environmental Services, Inc. 

This page intentionally blank 

 



 

Marquez Environmental Services, Inc. 

 

 

 

Attachment A 

Alton Coal Tract Emission Inventory 
  



 

Marquez Environmental Services, Inc. 

 



Attachment A. Alton Coal Tract Emission Inventory 

A-1 

ANNUAL EMISSIONS, TONS/YEAR; 200 Feet Thick Overburden 
              

     
Calc. Final 

            
Source Category   TSP 

PM1
0 

PM2.
5 Exhaust Exhaust Ratio NOx VOC CO SO2 CO2 

Benzen
e Toluene Xylenes 

Formaldehyd
e 

Acetaldehyd
e Acrolein 

Construction Emissions Construction 43 13 1.3 
              Topsoil load/unload Alt B On-site 7.2 2.2 0.22 
              Topsoil - Scraper Alt B On-site 25 8.1 0.81 0.09 0.09 

 
1.8 0.84 15 0.01 1361 

      Topsoil load/unload Alt C On-site 7.2 2.2 0.22 
              Topsoil - Scraper Alt C On-site 25 8.1 0.81 0.09 0.09 

 
1.8 0.84 15 0.01 1361 

      Truck load/unload Alt B On-site 3.6 1.1 0.11 0.03 0.03 
 

0.60 0.29 5.3 0.01 733 
      Topsoil - FEL/Truck Alt B On-site 5.2 1.3 0.13 0.23 0.13 

 
7.9 0.90 7.9 0.01 2144 

      Truck load/unload Alt C On-site 3.6 1.1 0.11 0.03 0.03 
 

0.60 0.29 5.3 0.01 733 
      Topsoil - FEL/Truck Alt C On-site 5.2 1.3 0.13 0.23 0.13 

 
7.9 0.90 7.9 0.01 2144 

      Overburden load/unload Alt B On-site 8 4.0 0.61 
              Overburden load/unload Alt C On-site 8 4.0 0.61 
              Haul Truck OVB Travel Alt B On-site 117 30 3.0 4.9 3.0 

 
170 19 170 0.05 10501 

      Haul Truck OVB Travel Alt C On-site 117 30 3.0 4.9 3.0 
 

170 19 170 0.05 10501 
      Wind Erosion Alt B On-site 20 9.9 1.5 

              Wind Erosion Alt C On-site 40 20 3.0 
              Coal Loading On-site 0.44 0.21 0.03 0.09 0.03 

 
1.8 0.86 16 0.02 2198 

      Coal Haul Truck Travel On-site 50 13 1.3 0.68 0.68 
 

24 2.7 24 0.01 2144 
      Coal Dumping at mine On-site 0.44 0.21 0.03 

              Coal Processing at mine On-site 25 8.5 0.85 
              Coal Pile at Mine On-site 8.6 2.9 0.29 
              Coal Loading OTR Trucks On-site 0.02 0.01 0.00 
              Coal Dumping at Loadout Off-site 0.44 0.21 0.03 
              Coal Storage at Loadout Off-site 8.6 2.9 0.29 
              Train Loading Off-site 0.02 0.01 0.00 
              Access Road Traffic On-site 194 50 5.0 
              Bulldozers On-site 88 17 9.2 0.17 0.17 

 
3.5 1.6 30 0.04 4521 

      Service Vehicles On-Site 19 4.9 0.49 
 

0.49 
 

1.2 0.07 0.53 0.00 123 
      Graders On-site 3.1 1.4 0.10 0.06 0.06 

 
1.1 0.54 10 0.00 482 

      Generators On-site 1.9 1.9 1.93 
 

1.93 
 

13 7.7 68 0.13 13477 0.07 0.03 0.02 0.01 0.00 0.00 

Blasting On-site 0.48 0.25 0.01 
 

0.01 
 

2.6 
 

10 0.30 
       Paved Road Employees Off-site 17 2.6 0.00 

       
1333 

      
Paved Road Haul Trucks Off-site 

548
0 1067 38 

      
0.16 17090 

      Mobile 6 Access Road On-site 0.13 0.13 0.13 
 

0.13 
 

4.3 0.89 11 0.01 499 
      Mobile 6 Paved Road cars/LT Off-site 0.11 0.11 0.11 

 
0.11 

 
6.6 8.0 113 0.03 

       Mobile 6 Paved Road HDDV Off-site 5.4 5.4 5.4 
 

5.36 
 

164 10 73 
        Underground Mining On-site 

                 Generators On-site 2.9 2.9 2.9 
 

2.90 
 

19 12 101 0.17 18008 0.18 0.07 0.05 0.02 0.01 0.00 

Coal Dumping at Portal On-site 0.44 0.21 0.03 
              Coal Loading at Portal On-site 0.44 0.21 0.03 
 

0.09 
 

1.8 0.86 16 0.02 2198 
      Coal Haul Truck Travel On-site 41 11 1.1 

 
0.68 

 
24 2.7 24 0.02 2144 

      

                   Emission Totals 
                  NOTE: THE FOLLOWING EMISSION TOTALS ARE NOT ALL 

ADDITIVE 
                                                    

Alt B Construction   43 13 1.3                             
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Alt B On-Site - Scraper   569 154 25   6.58 0.259 223 35 354 0.58 35307 0.07 0.03 0.02 0.01 0.00 0.00 

Alt B On-Site - FEL/Truck   545 146 25   6.65 0.270 229 35 352 0.58 36822 0.07 0.03 0.02 0.01 0.00 0.00 

Alt B Off-Site   
551

2 1079 43   5.46 0.13 171 18 186 0.19 18423             

Alt B Underground Mining   341 99 16   6.47 0.40 73 26 249 0.38 40561 0.26 0.09 0.06 0.03 0.01 0.00 

                                      

                                      

Alt C Construction   43 13 1.3                             

Alt C On-Site - Scraper   589 163 27   6.58 0.244 223 35 354 0.58 35307 0.07 0.03 0.02 0.01 0.00 0.00 

Alt C On-Site - FEL/Truck   565 156 26   6.65 0.255 229 35 352 0.58 36822 0.07 0.03 0.02 0.01 0.00 0.00 

Alt C Off-Site   
551

2 1079 43   5.46 0.13 171 18 186 0.19 18423             

Alt C Underground Mining   361 108 18   6.47 0.37 73 26 248 0.38 40561 0.26 0.09 0.06 0.03 0.01 0.00 

                                      

Rounding Conventions                                     

Values 10 or greater, round to whole tons                                   

Values less than 10 and greater than or equal to 1, round to 2 significant figures                           

Values less than 1 and greater than or equal to 0.1, round to 2 significant figures                           

Values less than 0.1, round to 2 decimal places.                                  
                                      

                                      
0.23 Exhaust emissions are greater than PM2.5.  Assume PM2.5 = 
exhaust                             

Mobile 6 PM emissions include brake wear, tire wear, and exhaust.  Assume PM = exhaust.                         
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Coal Mining Operational Parameter Assumptions 200 Feet Thick Overburden 
    

       1. Reasonable Maximum Year of Mining Activities 
    

   
Revised 02/11/2010 

  

 
Parameter Units 

    Construction Duration 6 months 
    Construction Acreage Disturbed 6 acre/mo 
    Topsoil Thickness 12 in 
    Topsoil Density 3,000 lb/yd

3
 

    One-way Topsoil Haul Distance 0.85 mi original value was 1.5 
  Topsoil Haul Road Control Efficiency 70 % Assume roads will be watered (UDEQ Memo, March 10, 2008) 

Scraper Capacity 22 yd
3
 

    
 

Scraper Empty weight 36 ton 
    

 
Topsoil Haul Road Silt Content - Scrapers 16.4 % Geometric mean for scrapers AP-42 Table 11.9-3 

Topsoil/Overburden/Coal Haul Road Silt Content 4.8 % Based on UDEQ proposed default (UDEQ Memo, March 10, 2008) 

Topsoil Front-End Loader Capacity 12 yd
3
 

    
 

Topsoil Haul Truck Capacity 100 ton 
    

 
Topsoil Haul Truck Empty Weight 80.4 ton 

    
 

Overburden Thickness 200 ft original value was 300 
 

 
Overburden Hauled 13,117,440 ton Based on projected volume of overburden, depth = 200 ft., 20 % moved by bulldozers; JBR Calculations 12/26/09 

Overburden Density 2,562 lb/yd
3
 Original value was 3,500. This value is based on regionally sampled overburden density data; JBR Calculations 12/26/09 

Overburden Moisture 7.9 % Geometric mean for overburden AP-42 Table 11.9-3 

Overburden Silt Content 7 % Geometric mean for overburden AP-42 Table 11.9-3 

Average Annual Wind Speed 7 mi/hr 4-year average wind speed from Cedar City 

Average Annual Daytime Wind Speed 8.1 mi/hr 4-year average wind speed from Cedar City; 6 a.m. to 6 p.m. 

One-way Overburden Haul Distance 0.75 mi original value was 1.5, shorter distance because of 200 ft overburden thickness 

Overburden Haul Road Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Overburden Haul Truck Capacity 420 ton 
    

 
Overburden Haul Truck Empty Weight 307 ton 

    
 

Number of Overburden Haul Trucks 2 
     

 
Annual Acres Disturbed - Alternative B 61 ac/yr original value was 94 acres 

 
 

Annual Acres Disturbed - Alternative C 61 ac/yr original value was 98 acres 
 

 

Effective Control Efficiency on New Disturbance 90 % 
WRAP Fugitive Dust Handbook, Chapter 9.  Assume 90 % for the area that can be reached.  See the Overburden_Wind tab for 
specifics 

Coal Thickness 16 ft 
    

 
Coal Density 2,300 lb/yd

3
 

    
 

Coal Moisture 10.4 % Geometric mean for coal AP-42 Table 11.9-3 

Coal Silt Content 8.6 % Geometric mean for coal AP-42 Table 11.9-3 

Coal Haul Truck Capacity (at mining operation) 100 ton 
    

 
Coal Haul Truck Empty Weight 80.4 ton 

    
 

One-way Coal Haul Distance (on-site) 1 mi Original value was 2, used a shorter distance for the 200 ft overburden thickness 

Coal Haul Road Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Coal Loading Into Mine Trucks 2 MMtpy 
    

 
Coal Dumping (at crusher) 2 MMtpy 

    
 

Coal Crushing/Screening/Conveying 2 MMtpy 
    

 
Coal Processing Control Efficiency 95 % Conservative estimate for control (JBR Memo 3/3/10) 

Coal Storage 150,000 tons 
    

 
Coal Storage Surface Area 170,000 ft

2
 

    
 

Coal Storage Control Efficiency (mine) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

One-way Coal Haul Distance (off-site) 110 mi 
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On-road Haul Truck Capacity 43.3 tons Based on Manufacturer Specifications 

On-road Haul Truck Empty Weight 20.95 tons Based on Manufacturer Specifications 

Coal Loading Into OTR Trucks 2 MMtpy 
    

 
Coal Loading Into OTR Trucks Control Efficiency 95 % Assume this activity will be enclosed (Conservative estimate - Alton Coal - JBR Memo 3/3/10); at mine and loadout 

Coal Dumping (at railhead) 2 MMtpy 
    

 
Coal Storage Control Efficiency (loadout) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

Coal Loading -Trains 2 MMtpy 
    

 
Coal Loading into Trains Control Efficiency 95 % Assume this activity will be enclosed (Conservative estimate - Alton Coal - JBR Memo 3/3/10); at mine and loadout 

Total Disturbed Area (mine area) - Alternative B 199.3 ac Based on 200 ft overburden thickness 

Total Disturbed Area (mine area) - Alternative C 398.6 ac Based on 200 ft overburden thickness 

Access Road Length 2.5 mi 
    

 
Access Road Silt Content 4.8 % Based on UDEQ proposed default (UDEQ Memo, March 10, 2008) 

Access Road Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Average Vehicle Weight - Employees 2.5 ton 
    

 
Number of Employees 160 

     
 

Employee RT Distance 60 mi 
    

 
Number of Graders 2 

     
 

Grader speed 3 mi/hr original value was 7.1 
  

 
Grader Operating Hours 10 hr/day 

    
 

Grader Control Efficiency 55 % WRAP Fugitive Dust Handbook Section 6. Unpaved Roads 

Number of Water Trucks 2 
     

 
Water Truck Capacity 10,000 gals 

    
 

Number of Blasts Per Year 62 
     

 
Area/blast 1,000 m

2
 

    
 

Number of bulldozers 5 
 

Fewer bulldozers required for the 200ft overburden thickness  

Number of Front-end Loaders 1 
     

 
Number of Service Vehicles 10 

     
 

Service Vehicles Travel 20 mi/day 
    

 
Service Vehicles Weight 4 tons 

    
 

Service Vehicles Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Electric Power Shovel 36 yd
3
 

    
 

Generating Capacity - Facility 2,000 kW 
    

 
Generating Capacity - Underground Mining 3,000 kW 

    
 

Hydraulic backhoe 1 
     

 
Paved Road Silt Loading 0.2 g/m

2
 

    
 

Employee vehicle weight 2 tons 
    

 
Ammonium nitrate/fuel oil (ANFO) use 0.6 lb/yd

3
 

    
 

Cubic Yards of Overburden Blasted 1,000,000 yd
3
 

    
 

Diesel Fuel density 7.05 lb/gal 
    

 
Diesel Fuel sulfur content 15 ppm 

    
 

       
 

2. Construction Phase 
    

 
Duration 6 mo 

    
 

Acreage 36 ac 
    

 
Acres per month 6 

     
 

Emission Factor 1.2 ton/ac-mo 
    

 

       
 

ac - acre (43,560 ft2, 4840 yd2) 
      

 
ft - feet 

      
 

gals - gallons 
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in - inch 
      

 
lb - pound 

      
 

mi - mile 
      

 
MMtpy - million tons per year 

      
 

mo - month 
      

 
% - percent 

      
 

yd
3
 - cubic yard 

      
 

grams/ton - 907,185 
      

 
hours/year - 8,760 

      
 

pounds/ton - 2,000 
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Construction Emissions 
         AP-42 section 13.2.3 
         

           TSP 
 

1.2 T/ac-mo 
       

PM10 Multiplier 0.30 
From AP-42 Table 13.2.2-
2 

      PM2.5/PM10 Ratio 0.1 MRI, 2006 (Background document for Revisions 
    

   
to Fine Fraction Ratios Used in AP-42, Table 1) 

    6 ac/month for 6 months 
         

           TSP PM10 PM2.5 
        43 13 1.3 Tons 

       

           Topsoil Scraper 
         Scraper Haul Road Travel 

        AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 
       E = k (s/12)^a (W/3)^b lb/VMT 

        Topsoil is 12 in-thick, scraper capacity is 22 cubic yards, scraper MT weight is 36 tons, full weight is 69 tons 
  One-way travel distance is 0.85 miles 

        

           
Alt B Acres Disturbed/yr 61 

Cubic 
Yards/yr 98413 Tons/yr 147620 Trips/yr 4473 

  
Alt C Acres Disturbed/yr 61 

Cubic 
Yards/yr 98413 Tons/yr 147620 Trips/yr 4473 

  

           Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2,  Table 
13.2.2-2 

     Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  
    to Fine Fraction Ratios Used in AP-42, Table 1) 

       

           TSP MT EF 18.63 TSP Full EF 24.98 lb/VMT 
      

PM10 MT EF 6.07 
PM10 Full 
EF 8.14 

       
PM2.5 MT EF 0.61 

PM2.5 Full 
EF 0.81 

       

           
Uncontrolled Tons/year 

(EF*MT Trips + EF*Full Trips)*One way 
Distance/2000 

     

 
TSP PM10 PM2.5 

       Alt B Tons/yr 82.9 27.0 2.70 
       Alt C Tons/yr 82.9 27.0 2.70 
       

           Topsoil Haul Road Control Efficiency 70% Assume roads will be watered (UDEQ Memo, March 10, 2008) 
 Alt B Tons/yr 24.9 8.1 0.8 

       Alt C Tons/yr 24.9 8.1 0.8 
       

           Topsoil Removal by Scraper/Scraper Unload - AP-42 Table 11.9-4 (TSP = 0.058 removal lb/ton, 0.04 unload lb/ton) 
 lb/ton*tons/yer/2000 

lb/ton 
         

 
TSP PM10 PM2.5 

       Alt B Tons/yr 7.23 2.17 0.22 
       Alt C Tons/yr 7.23 2.17 0.22 
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           Gaseous (Combustion) Emissions 
        Emission factors in g/kW-hr from 
        FR Vol. 69 No. 124 6/29/2004 Table 6 
        g/kW-hr*kW*8,760 hours/year/907185 grams/ton 

       CAT 21G/627G Scraper 
         272+ 186 kW (two 

engines) 458 kw 
       14 gal/hr fuel consumption (Caterpillar email) 
       

 
g/kW-hr Emissions, Tons 

       
NOx 0.4 1.8 

 

Emission factors in g/kW-hr 
from 

    VOC 0.19 0.8 
 

FR Vol. 69 No. 124 6/29/2004 Table 6 
   CO 3.5 15.5 

 
907,185 grams/ton 

     PM 0.02 0.1 
        

           Assume one scraper operates 8,760 hours/year 
       

           fuel consumption 122640 gal 
       

           
CO2 22.2lb/gal 1361.304 tons 

EPA Emission Facts EPA420-F-05-003 (February 
2005) 

  

           SO2 Assume  15 ppm S 
       

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel  7.05 lb/gal AP-42 Appendix A, page A-7 
     gal*lb/gal/1000000*15ppm/2000lb/ton 

        SO2 Emissions 0.013 Tons 
       

           Note: MT is shorthand for empty 
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Topsoil FEL/Truck 
         

           Topsoil is 12 in-thick, haul truck capacity is 100 tons, Truck MT weight is 80.4 tons, full weight is 180.4 
tons 

   One-way travel distance 
is  0.85 miles 

       

           Alt B Acres Disturbed 61 Cubic Yards/yr 98413 Tons/yr 147620 Trips/yr 1476 
  Alt C Acres Disturbed 61 Cubic Yards/yr 98413 Tons/yr 147620 Trips/yr 1476 
  

           Haul Truck Travel 
         AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 

       

           E = k (s/12)^a (W/3)^b lb/VMT 
        

           Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
      Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

    to Fine Fraction Ratios Used in AP-42 - Table 1) 
       TSP MT EF 11.33 TSP Full EF 16.30 lb/VMT 

      
PM10 MT EF 2.89 

PM10 Full 
EF 4.15 

       
PM2.5 MT EF 0.29 

PM2.5 Full 
EF 0.42 

       

           Uncontrolled Tons/yr (EF*MT Trips + EF*Full Trips)*One way Distance/2000 
     

 
TSP PM10 PM2.5 

       Alt B Tons/yr 17.3 4.4 0.44 
       Alt C Tons/yr 17.3 4.4 0.44 
       

           
Topsoil Haul Road Control Efficiency 70% 

Assume roads will be watered (UDEQ Memo, March 10, 
2008) 

 

 
TSP PM10 PM2.5 

       Alt B Tons/yr 5.2 1.3 0.1 
       Alt C Tons/yr 5.2 1.3 0.1 
       

           Topsoil Truck Load/ Truck Unload - AP-42 11.9-4, Tons/yr (load 0.037 lb/ton, unload 0.012 lb/ton) 
   lb/ton*tons/year/2000 

lb/ton 
         

 
TSP PM10 PM2.5 

       Alt B Tons/yr 3.62 1.09 0.11 
       Alt C Tons/yr 3.62 1.09 0.11 
       

           Gaseous (Combustion) Emissions 
        Emission factors in g/kW-hr from 
        FR Vol. 69 No. 124 6/29/2004 Table 7 
        CAT 777F Off-highway Truck (nonroad vehicle) 

       700 kW 
         22.05 gal/hr fuel consumption (Caterpillar email) 

       Assume 1/3 of available hours for trucks (8760/3) 
       g/kW-hr*kW*8,760/3 hours/year/907185 grams/ton 
       

 
g/kW-hr Emissions, Tons 

       NOx 3.5 7.9 
 

Emission factors in g/kW-hr from 
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VOC 0.4 0.9 
 

FR Vol. 69 No. 124 6/29/2004 Table 7 
   CO 3.5 7.9 

 
907,185 grams/ton 

     PM 0.10 0.23 
        

           fuel consumption 193158 gal 
       

           CO2 22.2lb/gal 2144.0538 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 
 

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal AP-42 Appendix A, page A-7 
       gal*lb/gal/1000000*15ppm/2000lb/ton 

        SO2 Emissions 0.010 Tons 
       

           Emission factors in g/kW-hr from 
        FR Vol. 69 No. 124 6/29/2004 Table 6 
        Cat 990H Loader, 468 kw, 22.6 gal/hr 
        468 kW 

         22.6 gal/hr 
         Assume 1/3 of available hours for the loader (8760/3) 

       g/kW-hr*kW*8,760 hours/year/3/907185 grams/ton 
       

 
g/kW-hr Emissions, Tons 

       NOx 0.4 0.6 
 

Emission factors in g/kW-hr from 
   VOC 0.19 0.3 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

   CO 3.5 5.3 
 

907,185 grams/ton 
     PM 0.02 0.03 

        

           Assume loader operates 2920 hours per year 
       

           fuel consumption 65992 gal 
       

           CO2 22.2lb/gal 732.5112 tons EPA Emission Facts EPA420-F-05-001 
   

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
         gal*lb/gal/1000000*15ppm/2000lb/ton 

        SO2 Emissions 0.0070 Tons 
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Overburden Loading/Unloading 
                   13,117,440 tons of overburden moved by truck 

                Haul truck capacity is 420 tons, Truck MT weight is 307 tons, full weight is 
727 tons 

                One-way travel distance is  
 

0.85 miles 
                

                    
Alt B Acres Disturbed/yr 61 

 

Cubic 
Yards/yr 

10,240,00
0 Tons/yr 

13,117,44
0 

Trips/y
r 31,232 

Trips/h
r 3.6 Assume 2 trucks will each 

      
Alt C Acres Disturbed/yr 61 

 

Cubic 
Yards/yr 

10,240,00
0 Tons/yr 

13,117,44
0 

Trips/y
r 31,232 

Trips/h
r 3.6 make 2 trips each hour 

      

                    Haul Truck Travel 
                   AP-42 13.2.2.2 Equation 1a and Table 13.2.2-

2 
                  E = k (s/12)^a (W/3)^b 

                   

                    Use PM10 particle size multipliers for unpaved roads AP-42 
13.2.2 

                 Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  
               to Fine Fraction Ratios Used in AP-42 - Table 

1) 
                  

                    
TSP MT EF 20.71 

TSP Full 
EF 30.52 lb/VMT 

               
PM10 MT EF 5.28 

PM10 Full 
EF 7.78 

                
PM2.5 MT EF 0.53 

PM2.5 Full 
EF 0.78 

                

                    
Uncontrolled Tons/yr 

 

(EF*MT Trips + EF*Full Trips)*One way 
Distance/2000 

              

 
TSP PM10 PM2.5 

                Alt B Tons/yr 600.0 152.92 15.29 
                Alt C Tons/yr 600.0 152.9 15.29 
                

                    Overburden Haul Road Control 
Efficiency 

 
85 70 

Assume 70% of roads will be treated with chemical suppressants and watered (85% control), and 30% of roads will be watered (70% control) (UDEQ Memo, March 
10, 2008) 

 
TSP PM10 PM2.5   TSP PM10 PM2.5   TSP PM10 PM2.5                 

Alt B Tons/yr 117.0 29.8 3.0 70% 63.0 16.1 1.6 30% 54.0 13.8 1.4 
        Alt C Tons/yr 117.0 29.8 3.0 Portion 63.0 16.1 1.6 Portion 54.0 13.8 1.4 
        

    
Percent of total 53.8 53.8     46.2 46.2 

        Gaseous (Combustion) 
Emissions (Haul Truck) 

                 
Emission factors in g/kW-hr from 

     

The values 53.8 and 46.2 percent are used in the Apportioning 
spreadsheet.  

       FR Vol. 69 No. 124 6/29/2004 
Table 7 

                   CAT 797B Off-highway Truck (nonroad 
vehicle) 

                  2513 kW 
                  

54 
gal/hr fuel consumption (Caterpillar 
email) 

                2*g/kW-hr*kW*8,760 hours/year/907185 
grams/ton 
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assume 2 trucks are required 
                   

 
g/kW-hr Emissions, Tons 

                
NOx 3.5 169.9 

 

Emission factors in g/kW-hr 
from 

             VOC 0.4 19.4 
 

FR Vol. 69 No. 124 6/29/2004 Table 7 
            CO 3.5 169.9 

 
907,185 grams/ton 

              PM 0.1 4.9 
                 

                    fuel consumption 
 

946080 gal 
                

                    
CO2 

22.2lb/g
al 10501.488 tons 

EPA Emission Facts EPA420-F-05-003 (February 
2005) 

           

                    SO2 Assume 15 ppm S 
                 

 
Mol. Wt of SO2 = 2 *S 

                 Diesel fuel 7.05 lb/gal 
  

AP-42 Appendix A, page A-7 
              gal*lb/gal/1000000*15ppm/2000lb/t

on 
                   SO2 Emissions 
 

0.050 Tons 
                

                    Overburden Load/Unload  
                   Use aggregate loading emission factor (AP-42 13.2.4-4) for loading the overburden haul 

trucks 
                 

                   

                    Overburden Loading and Unloading - AP-42 13.2.4-4, 
Tons/yr 

                 

                    E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
                  lb/ton*tons/year/2000 lb/ton 

                   

                    Particle Size Multiplier (k) 
                   

 
TSP PM10 PM2.5 

                

 
0.74 0.35 0.053 

                Emissions 
                   Alt B Tons/yr 4.2 2.0 0.3 

                Alt C Tons/yr 4.2 2.0 0.3 
                

                    

                    Total Overburden Load/Unload 
                   

 
TSP PM10 PM2.5 

                Alt B Tons/yr 8 4 1 
                Alt C Tons/yr 8 4 1 
                

                    Assume an Electric 36 cubic yard power shovel, so no gaseous emissions 
                

                    Wind Erosion 
                   

    
TSP PM10 PM2.5 

             Particle size factors from AP-42 
13.2.5 

   
1 0.5 0.075 

             Wind Erosion emission factor from AP-42 11.9 
                  0.38 t/ac-year*ac*particle size 
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factor 

                    Calculate emissions for entire disturbed area 
                  

                    Uncontrolled Emissions TSP PM10 PM2.5 
                Alt B 76 38 5.7 tons 

               Alt C 151 76 11 
                

                    Uncontrolled Emissions 
    

Percent of area that can be watered prior to a high wind event 
         Total development 50 % of area 

Alt B 38 19 2.8 
 

64 (JBR Memo 3/3/10) 
            Main Coal Pit 30 % of area Alt B 23 11 1.7 

 
100 (JBR Memo 3/3/10) 

            Reclamation 20 % of area Alt B 15 7.6 1.1 
 

100 (JBR Memo 3/3/10) 
            

                    Percent control for areas that are 
watered 90 

WRAP Fugitive Dust Handbook, 
Chapter 9. 

               

                    Controlled Emissions 
                   Total development 50 % of area 

Alt B 16 8.0 1.2 
                Main Coal Pit 30 % of area Alt B 2.3 1.1 0.17 
                Reclamation 20 % of area Alt B 1.5 0.76 0.11 
                Total Alt B 20 10 1.5 
                

                    

                    Uncontrolled Emissions 
    

Percent of area that can be watered prior to a high wind event 
         Total development 50 % of area 

Alt C 76 38 5.7 
 

64 (JBR Memo 3/3/10) 
            Main Coal Pit 30 % of area Alt C 45 23 3.4 

 
100 (JBR Memo 3/3/10) 

            Reclamation 20 % of area Alt C 30 15 2.3 
 

100 (JBR Memo 3/3/10) 
            

                    Percent control for areas that are 
watered 90 

                  

                    Controlled Emissions 
                   Total development 50 % of area 

Alt C 32 16 2.4 
                Main Coal Pit 30 % of area Alt C 4.5 2.3 0.34 
                Reclamation 20 % of area Alt C 3.0 1.5 0.23 
                Total Alt C 40 20 3.0 
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Coal Haul Trucks 
           

            Haul truck capacity is 100 tons, Truck MT weight is 80.4 tons, full weight is 180.4 tons 
      One-way travel distance is  1 mile 

         

            

   
Tons/yr 2000000 Trips/yr 20000 Trips/hour 2.3 

   Haul Truck Travel 
      

Assume one truck can make 2-3 trips/hour 
 AP-42 13.2.2-4 Equation 1a and Table 13.2.2-2 

    
Assume the equivalent of 

  E = k (s/12)^a (W/3)^b 
      

1 truck working 8,760 hours/year 
 

            Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
        Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

      to Fine Fraction Ratios Used in AP-42 - Table 1) 
         

            TSP MT EF 11.33 TSP Full EF 16.30 lb/VMT 
       

PM10 MT EF 2.89 
PM10 Full 
EF 4.15 

        
PM2.5 MT EF 0.29 

PM2.5 Full 
EF 0.42 

        

            

  
(EF*MT Trips + EF*Full Trips)*One way Distance/2000 

     

 
TSP PM10 PM2.5 

        Uncontrolled Tons/yr 276.3 70.43 7.04 
        

            
Coal Haul Road Control Efficiency 85 70 

Assume 80% of roads will be treated with chemical suppressants and watered (85% control), and 20% of roads will be watered (70% control) (UDEQ Memo, March 10, 
2008) 

            

 
TSP PM10 PM2.5 

 
TSP PM10 PM2.5 

 
TSP PM10 PM2.5 

Controlled Tons/yr 49.7 12.68 1.3 80% 33.2 8.45 0.8 20% 16.6 4.23 0.4 

    
Portion 

   
Portion 

   

    
Percent of total 66.7 66.7     33.3 33.3 

Coal Loading in Pit 
           

    
For Apportioning Spreadsheet 33.3 percent represents the emissions in the Main Coal Pit  

AP-42 13.2.4-4 
      

Of the remaining 66.7 percent, the percentage is apportioned based on the original distribution (10%  

E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
    

to Total Development and 70% to Coal Truck Haul Road.   

lb/ton*tons/year/2000 lb/ton 
      

So, 1/8 of 66.7 percent (8.3%) is assigned to Total Development 

       
and 7/8 of 66.7 percent (58.4%) is assigned to To Coal Truck Haul Road. 

            

 
TSP PM10 PM2.5 

        Particle Size Multiplier (k) 0.74 0.35 0.053 
        

            Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

        

            Gaseous (Combustion) Emissions 
          Emission factors in g/kW-hr from 
          FR Vol. 69 No. 124 6/29/2004 Table 6 
          Cat 990H Loader, 468 kw, 22.6 gal/hr 
          468 kW 
          22.6 gal/hr 
          g/kW-hr*kW*8,760 hours/year/907185 grams/ton 
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g/kW-hr Emissions, Tons 

        NOx 0.4 1.8 
 

Emission factors in g/kW-hr from 
    VOC 0.19 0.9 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

    CO 3.5 15.8 
         PM 0.02 0.1 
 

PM emissions are captured in the fugitive dust emission factors 
  

            Assume loader operates 8760 hours per year 
         

            fuel consumption 
 

197976 gal 
        

            CO2 22.2lb/gal 2197.53 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 
  

            SO2 Assume 15 ppm S 
         

 
Mol. Wt of SO2 = 2 *S 

         Diesel fuel 7.05 lb/gal 
 

AP-42 Appendix A, page A-7 
       

            SO2 Emissions 
 

0.021 Tons 
        

            Coal Haul Truck 
           Emission factors in g/kW-hr from 

          FR Vol. 69 No. 124 6/29/2004 Table 7 
          

            CAT 777F Off-highway Truck 
           700 kW  
           22.05 gal/hr fuel consumption (Caterpillar email) 

         700 kW 
          22.05 gal/hr 
          g/kW-hr*kW*8,760 hours/year/907185 grams/ton 

         

 
g/kW-hr Emissions, Tons 

        NOx 3.5 23.7 
 

Emission factors in g/kW-hr from 
    VOC 0.4 2.7 

 
FR Vol. 69 No. 124 6/29/2004 Table 7 

    CO 3.5 23.7 
         PM 0.1 0.7 
         

            fuel consumption 
 

193158 gal 
        

            CO2 22.2lb/gal 2144.0538 tons EPA Emission Facts EPA420-F-05-001 
    

            SO2 Assume 15 ppm S 
         

 
Mol. Wt of SO2 = 2 *S 

         Diesel fuel 7.05 lb/gal 
           gal*lb/gal/1000000*15ppm/2000lb/ton 

          SO2 Emissions 
 

0.010 Tons 
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Coal Dumping at Processing Facility 
      

        AP-42 13.2.4-4 
       E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

     lb/ton*tons/year/2000 lb/ton 
       

        

        

 
TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

    

        Coal Processing 
       

        EF from WRAP Fugitive Dust Handbook Chapter 11. Mineral Products Industry 
  Coal Processing Control Efficiency 95% Conservative estimate for control - JBR Memo 3/3/10 

        

 
TSP PM10 PM2.5 

    lb/ton 0.50 0.17 0.017 
    Tons/year 2,000,000 2,000,000 2,000,000 
    Uncontrolled Emissions TPY 500 170 17 
    Controlled Emissions TPY 25 8.5 0.85 
    

        Coal Pile Wind Erosion at Mine 
      

        AP-42 Table 11.9-1 Active storage pile (wind erosion and maintenance) 
   

        TSP = 0.72 u lb/acre-hr u = wind speed, mph 7.0 4-year average wind speed from Cedar City 

        For PM10 use fraction from coal processing (0.17/0.50 = 0.34) 
    For PM2.5 use 0.1 * PM10 

       

        

 
TSP PM10 PM2.5 

    Uncontrolled Emissions 
(ton/yr) 86 29 2.9 

    

        Coal Storage Control Efficiency (mine) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

        

 
TSP PM10 PM2.5 

    Controlled Emissions (ton/yr) 8.6 2.9 0.29 
    

        Coal Loading Into OTR Trucks 
      

        AP-42 13.2.4-4 
       E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

     lb/ton*tons/year/2000 lb/ton 
       

        
Coal Loading Into OTR Trucks Control Efficiency 95 % 

Assume this activity will be enclosed (Conservative estimate - Alton Coal - JRB Memo 3/3/10); at mine and 
loadout 
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TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

    Controlled Emissions (ton/yr) 0.02 0.01 0.00 
    

        Coal Dumping at Loadout 
       

        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
     lb/ton*tons/year/2000 lb/ton 

       

        

        

 
TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

    

        

        Coal Pile Wind Erosion at Loadout 
      

        AP-42 Table 11.9-1 Active storage pile (wind erosion and maintenance) 
   

        TSP = 0.72 u lb/acre-hr u = wind speed, mph 7 4-year average wind speed from Cedar City 

        For PM10 use fraction from coal processing (0.17/0.50 = 0.34) 
    For PM2.5 use 0.1 * PM10 

       

        Uncontrolled Emissions 
(ton/yr) TSP PM10 PM2.5 

    

 
86 29 2.9 

    

        Coal Storage Control Efficiency (loadout) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

        

 
TSP PM10 PM2.5 

    Controlled Emissions (ton/yr) 8.6 2.9 0.29 
    

        Train Loading 
       

        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
     lb/ton*tons/year/2000 lb/ton 

       

        Coal Loading into Trains Control 
Efficiency 95 % Assume this activity will be enclosed (Conservative estimate - Alton Coal - JRB Memo 3/3/10); at mine and loadout 

        

 
TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 
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Controlled Emissions (ton/yr) 0.02 0.01 0.00 
     

Access Road 
Traffic 

           

            160 employees 5 RT distance (miles) 
        VMT Employees 292000 

          

            Coal OTR Trucks 2,000,000 Tons 
         Truck capacity 43.3 Tons Based on Manufacturer Specifications 

       Truck MT Weight 20.95 Tons Based on Manufacturer Specifications 
       Average Weight 42.6 Tons 

         One-Way Dist. 2.5 Miles 
         Trips 46189 

          VMT MT or Full 115473 
          

            AP-42 13.2.2.2 Equation 1a and Table 13.2.2-
2 

         E = k (s/12)^a 
(W/3)^b 

           

            Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
        Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

       to Fine Fraction Ratios Used in AP-42 - Table 1) 
        

            

            

 
Employees 

 

OTR Coal Trucks 
Full 

OTR Coal Trucks 
MT 

       TSP EF 2.38 lb/VMT 10.24 6.19 
       PM10 EF 0.61 

 
2.61 1.58 

       PM2.5 EF 0.06 
 

0.26 0.16 
       

            

            

 
TSP PM10 PM2.5 

        Uncontrolled Tons/yr 347.0 88.4 8.84 Employees 
       

 
591.5 150.7 15.07 OTR Coal Trucks Full 

      

 
357.2 91.0 9.10 

OTR Coal Trucks 
MT 

       

            
Access Road Control Efficiency 

 
85% 

Assume chemical suppressant and water (UDEQ Memo, March 10, 
2008) 

  

            Controlled Tons/yr 52 13 1.3 Employees 
       

 
89 23 2.3 OTR Coal Trucks Full 

      

 
54 14 1.4 

OTR Coal Trucks 
MT 

       

            

 
194 50 5.0 Total 

       

            Bulldozers 
           

            AP-42 Table 11.9-1 
 

E = 5.7(s)^1.2 /(M)^1.3 lb/hr*8,760 hr/yr * # of bulldozers / 2000 lb/ton 
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5 bulldozers 
          

 
TSP PM10 PM2.5 PM15 

       EF 4.0 0.8 0.4 1.0 lb/hr 
      Emissions 87.8 16.8 9.2 22.5 tons 
      

            Gaseous (Combustion) Emissions 
         Emission factors in g/kW-hr from 

          FR Vol. 69 No. 124 6/29/2004 Table 6 
         CAT D7R  

           179 kW 
          9.3 gal/hr fuel consumption (Caterpillar email) 

        

 
g/kW-hr Emissions, Tons 

        NOx 0.4 3.5 
 

Emission factors in g/kW-hr from 
     VOC 0.19 1.6 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

     CO 3.5 30.2 
         PM 0.02 0.2 
         

            fuel consumption 
 

407340 gal 
        

            CO2 22.2lb/gal 4521.474 EPA Emission Facts EPA420-F-05-003 (February 2005) 
     

            SO2 Assume 15 ppm S 
         

 
Mol. Wt of SO2 = 2 *S 

         Diesel fuel 7.05 
lb/gal 

  
AP-42 Appendix A, page A-7 

       

            SO2 Emissions 
 

0.043 Tons 
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Generators 
       2,000 kW of power needed 

 
1 kW =  1.341022 HP 

3 1000 kW generators (one is a backup) 2000 kW =  2682.044 
 

        Gaseous (Combustion) Emissions 
     69.3 gal/hr fuel consumption at 75% load (Caterpillar 1230 ekW gen set) 

 

 
g/kW-hr Emissions, Tons 

    

        PM 0.1 1.9 
 

Generators are subject to 40 CFR Part 60 Subpart IIII 

NOx 0.67 12.9 
 

Section 60.4201(a) makes the generators in 2011-2014 
subject to  

VOC 0.4 7.7 
 

the Tier 4 standards 
  CO 3.5 67.6 

 
FR Vol. 69 No.124 June 29, 2004 

 

    
Section 1039.102 Table 7 

  

        fuel consumption 1214136 gal 
    

        CO2 22.2lb/gal 13476.91 EPA Emission Facts EPA420-F-05-003 (February 2005) 

        SO2 Assume 15 ppm S 
     

 
Mol. Wt of SO2 = 2 *S 

    Diesel fuel 7.05 lb/gal 
 

AP-42 Appendix A, page A-7 
  

        SO2 Emissions 0.128 Tons 
    

        HAPS 
       

        AP-42 Table 3.4-1 (10/96) 
      TOC 0.090 lb/MMBtu 

     NMHC 0.0819 
      Benzene 7.76E-04 
      Toluene 2.81E-04 
      Xylenes 1.93E-04 
      Formaldehyde 7.89E-05 
      Acetaldehyde 2.52E-05 
      Acrolein 7.88E-06 
      

        To calculate HAPS, use the EF ratio HAP/NMHC * VOC emissions 
  

        

 
Benzene Toluene Xylenes Formaldehyde Acetaldehyde Acrolein 

 

 
7.32E-02 2.65E-02 

1.82E-
02 7.44E-03 2.38E-03 7.43E-04 

  

  



Attachment A. Alton Coal Tract Emission Inventory 

A-20 

Service Vehicles 
                   

                     Assume 10 vehicles, 20 miles/day each 
                 

                     VMT 73000 
                   

                     Unpaved Road Travel 
                  AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 

                E = k (s/12)^a (W/3)^b 
                  

                     Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
              Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

             to Fine Fraction Ratios Used in AP-42 - Table 1) 
                

                     TSP EF 2.94 lb/VMT 
                  PM10 

EF 0.75 
                   PM2.5 

EF 0.07 
                   

                     Uncontrolled Tons/yr (EF*VMT)/2000 
                 

 
TSP PM10 PM2.5 

                 

 
107.2 27.3 2.73 

                 

                     Haul Road Control Efficiency 85 70 Assume 80% of roads will be treated with chemical suppressants and watered (85% control), and 20% of roads will be watered (70% control) (UDEQ Memo, March 10, 2008) 

   
                                    

Controlled Tons/yr 
   

TSP PM10 PM2.5 
 

TSP PM10 PM2.5 
         

 
19.3 4.9 0.5 80% 12.9 3.3 0.3 20% 6.4 1.6 0.2 

         

    
Portion 

   
Portion 

            Graders 
   

Percent of total 66.7 66.7     33.3 33.3 
         

                     
AP-42 Table 11.9-1 (0.040 (S)^2.5 TSP lb/hr)*3 mph * 10 hr/day * 365 days/yr * 2 graders 

 

For Apportioning 
Spreadsheet 33.3 percent represents the emissions in the Main Coal Pit  

  
Assume 2 graders, 3 miles/hour, 10 hours/day 

        

Of the remaining 66.7 percent, the percentage is apportioned based on the original distribution 
(50%  

             
to Total Development and 30% to Coal Truck Haul Road.   

  VMT 21900 
           

So, 5/8 of 66.7 percent (41.7%) is assigned to Total Development 
  

             
and 3/8 of 66.7 percent (25%) is assigned to To Coal Truck Haul Road. 

 TSP EF 0.62 lb/VMT 
                  PM10 

EF 0.28 
                   PM2.5 

EF 0.02 
                   PM15 

EF 0.46 
                   

                     Uncontrolled Tons 
                   

 
TSP PM10 PM2.5 

                 

 
6.8 3.0 0.2 

                 

                     Grader Control Efficiency 55% WRAP Fugitive Dust Handbook Section 6. Unpaved Roads 
           Grader is not just traveling on the roads, but is grading them, so a lower control efficiency is appropriate 
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3.1 1.4 0.10 

                 

                     Gaseous (Combustion) Emissions 
                 Emission factors in g/kW-hr from 
                 FR Vol. 69 No. 124 6/29/2004 Table 6 
                 CAT 140M Motor Grader 

                  148 kW 
                   5.95 gal/hr fuel consumption (Caterpillar email) 

                2 graders 
                   

 
g/kW-hr Emissions, Tons 

                 NOx 0.4 1.1 
 

Emission factors in g/kW-hr from 
             VOC 0.19 0.5 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

             CO 3.5 10.0 
                  PM 0.02 0.06 
                  

                     fuel consumption 43435 gal gal/hr * 10 hours/grader-day * 365 days/year * 2 graders 
           

                     CO2 22.2lb/gal 482.1285 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 
           

                     SO2 Assume 15 ppm S 
                  

 
Mol. Wt of SO2 = 2 *S 

                 Diesel fuel 7.05 lb/gal AP-42 Appendix A, page A-7 
               

                     SO2 Emissions 0.0046 Tons 
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Blasting 
        

         AP-42 Table 11.9-1 E = 0.000014(A)^1.5 TSP lb/blast * # of blasts / 2000 lb/ton 
 Area per blast 1000 m2 10764 ft2 

   62 blasts per year 
       

         

 
TSP PM10 PM2.5 

     lb/blast 15.63 8.13 0.47 
     ton/year 0.48 0.25 0.01 
     Ammonium nitrate and fuel oil (ANFO) 
     ANFO - Use AP-42 Table 13.3-1 EFs 
     

         0.6 lb ANFO/yd3 Email from Chris Court ACD 
   1,000,000 yd3 blasted/yr 

      300 Tons ANFO 
      

CO 67 
lb/ton 
ANFO 10.05 ton 

    NOx 17 
 

2.55 
     SO2 2 

 
0.3 
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Paved Road Emissions 
       

         AP-42 13.2.1.3 eqn 1 E = k(sL/2)^0.65 (W/3)^1.5 - C  lb/VMT 
    160 employees, 60 mile RT 

       

         Cars/Light Trucks (LT) Travel 
       VMT  3504000 
       

         

 
TSP PM10 PM2.5 PM2.5 set to zero per AP-42 

  lb/VMT 0.00952 0.00148 -0.00007 0 
    ton/year 16.68 2.59 -0.12 0 
    

         Haul Trucks 
        

         Coal  2,000,000 Tons 
      Truck capacity 43.3 Tons 
      

Truck MT Weight 20.95 Tons 
Based on Topsoil haul truck - empty weight is 80 percent of 
capacity 

One-way Dist. 110 Miles 
      Trips 46189 

       VMT MT or Full 5080831 
       

         

 
TSP PM10 PM2.5 

     lb/VMT MT 0.3383 0.0656 0.0094 
     lb/VMT Full 1.8190 0.3545 0.0053 
     lb/VMT Avg 

        Ton/year 5480 1067 38 
     

         

         Gaseous (Combustion) Emissions 
      Cars/LT 

        Assume 1/2 cars, 1/2 LT  
       Fuel Economy 27.5 mpg-cars 23.5 mpg-LT trucks CAFE Proposed Rule for 2010 

Avg. Fuel Economy 25.5 mpg 
      Gallons of fuel 137411.8 

       
Gasoline density 

6.17 
lb/gal AP-42 Appendix A, page A-7 

    CO2 lb/gallon - 
gasoline 19.4 EPA Emission Facts EPA420-F-05-003 (February 2005) 

 CO2 Emissions 1332.894 
       

         Gaseous (Combustion) Emissions 
      Heavy Duty Diesel Vehicles - OTR Trucks (NOx, CO, and VOC emissions in the Mobile 6 UDAQ tab) 

 

         6.6 mpg Atmospheric Environment 40 (2006) 
   

         fuel consumption 
 

1539646 gal 
     

         
CO2 22.2lb/gal 17090.07 tons 

EPA Emission Facts EPA420-F-05-003 (February 
2005) 
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SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

     Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.163 Tons 
      

 

Mobile 6 UDAQ 
          Gaseous (Combustion) Emissions 

         Use Kane County Emission Factors 
         Rural Other Principal Arterial  

          

 
Emission Factors, g/mi 

        

 
LDGV LDGT HDDV 

       PM 0.0267 0.029 0.4782 
       NOx 1.509 1.902 14.635 
       VOC 1.849 2.308 0.869 
       

CO 25.6 32.91 6.538 
 

The Sulfur content of gasoline in the Mobile 6 runs was 160 ppm vs a standard of 30 
ppm 

Rev SO2 0.006825 0.009394 
  

The SO2 emission factors were adjusted accordingly 
 Base SO2 0.0364 0.0501 

  
For HDDVs assume SO2 emissions are captured in the Paved Road tab 

           Access Road VMT 
Employees 

  
292000 

       Access Road VMT OTR Coal Trucks 
 

230947 
       Paved Road VMT - cars/LT 

  
3504000 assume 1/2 cars, 1/2 LT 

    Paved Road VMT - haul 
trucks 

  
10161663 

       Service Vehicle VMT 
  

73000 
       

           Emissions, tons 
          

           Access Road - Employees 
          

 
LDGV LDGT Total 

       PM 0.00 0.00 0.01 
       NOx 0.24 0.31 0.55 
       VOC 0.30 0.37 0.67 
       CO 4.12 5.30 9.42 
       Rev SO2 0.00 0.00 0.003 
       

           Access Road OTR Coal Trucks 
         

   
HDDV 

       PM 
  

0.12 
       NOx 

  
3.73 

       VOC 
  

0.22 
       CO 

  
1.66 

       

           Cars/LT 
          Assume 1/2 cars, 1/2 LT  
          Fuel Economy 27.5 mpg-cars 23.5 mpg-LT trucks CAFE Proposed Rule for 2010 

  Avg. Fuel Economy 25.5 mpg 
        Gallons of fuel 11450.9804 
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Gasoline density 6.17 lb/gal AP-42 Appendix A, page A-7 
      CO2 lb/gallon - gasoline 19.4 EPA Emission Facts EPA420-F-05-003 (February 2005) 

   CO2 Emissions, tons 111.07451 
         

           Access Road 
          OTR Coal Haul Trucks 
          

           6.6 mpg Atmospheric Environment 40 (2006) 
     

           fuel consumption 
 

34991.95 gal 
       

           CO2 22.2lb/gal 388 tons 
       

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
          

           SO2 Emissions 
 

0.004 Tons 
       

           Paved Road  - cars/LT - tons/year 
         

 
LDGV LDGT Total 

       PM 0.05 0.06 0.11 
       NOx 2.91 3.67 6.59 
       VOC 3.57 4.46 8.03 
       CO 49.44 63.56 113.00 
       Rev SO2 0.01 0.02 0.03 
       

           Haul Trucks - tons/year 
          

   
HDDV 

       PM 
  

5.36 
       NOx 

  
163.93 

       VOC 
  

9.73 
       CO 

  
73.23 

       

           Service Vehicles - tons/year 
          

   
HDDV 

       PM 
  

0.04 
       NOx 

  
1.18 

       VOC 
  

0.07 
       CO 

  
0.53 

       

           Heavy Duty Diesel Vehicles - Service Vehicles 
        

           6.6 mpg Atmospheric Environment 40 (2006) 
     

           fuel consumption 
 

11060.61 gal 
       

           CO2 22.2lb/gal 122.7727 tons 
       

           SO2 Assume 15 ppm S 
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Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
          

           SO2 Emissions 
 

0.001 Tons 
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Mobile 6 UDAQ 
          Gaseous (Combustion) Emissions 

         Use Kane County Emission Factors 
         Rural Other Principal Arterial  

          

 
Emission Factors, g/mi 

        

 
LDGV LDGT HDDV 

       PM 0.0267 0.029 0.4782 
       NOx 1.509 1.902 14.635 
       VOC 1.849 2.308 0.869 
       

CO 25.6 32.91 6.538 
 

The Sulfur content of gasoline in the Mobile 6 runs was 160 ppm vs a standard of 30 
ppm 

Rev SO2 0.006825 0.009394 
  

The SO2 emission factors were adjusted accordingly 
 Base SO2 0.0364 0.0501 

  
For HDDVs assume SO2 emissions are captured in the Paved Road tab 

           Access Road VMT 
Employees 

  
292000 

       Access Road VMT OTR Coal Trucks 
 

230947 
       Paved Road VMT - cars/LT 

  
3504000 assume 1/2 cars, 1/2 LT 

    Paved Road VMT - haul 
trucks 

  
10161663 

       Service Vehicle VMT 
  

73000 
       

           Emissions, tons 
          

           Access Road - Employees 
          

 
LDGV LDGT Total 

       PM 0.00 0.00 0.01 
       NOx 0.24 0.31 0.55 
       VOC 0.30 0.37 0.67 
       CO 4.12 5.30 9.42 
       Rev SO2 0.00 0.00 0.003 
       

           Access Road OTR Coal Trucks 
         

   
HDDV 

       PM 
  

0.12 
       NOx 

  
3.73 

       VOC 
  

0.22 
       CO 

  
1.66 

       

           Cars/LT 
          Assume 1/2 cars, 1/2 LT  
          Fuel Economy 27.5 mpg-cars 23.5 mpg-LT trucks CAFE Proposed Rule for 2010 

  Avg. Fuel Economy 25.5 mpg 
        Gallons of fuel 11450.9804 

         Gasoline density 6.17 lb/gal AP-42 Appendix A, page A-7 
      CO2 lb/gallon - gasoline 19.4 EPA Emission Facts EPA420-F-05-003 (February 2005) 

   CO2 Emissions, tons 111.07451 
         

           Access Road 
          OTR Coal Haul Trucks 
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6.6 mpg Atmospheric Environment 40 (2006) 
     

           fuel consumption 
 

34991.95 gal 
       

           CO2 22.2lb/gal 388 tons 
       

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
          

           SO2 Emissions 
 

0.004 Tons 
       

           Paved Road  - cars/LT - tons/year 
         

 
LDGV LDGT Total 

       PM 0.05 0.06 0.11 
       NOx 2.91 3.67 6.59 
       VOC 3.57 4.46 8.03 
       CO 49.44 63.56 113.00 
       Rev SO2 0.01 0.02 0.03 
       

           Haul Trucks - tons/year 
          

   
HDDV 

       PM 
  

5.36 
       NOx 

  
163.93 

       VOC 
  

9.73 
       CO 

  
73.23 

       

           Service Vehicles - tons/year 
          

   
HDDV 

       PM 
  

0.04 
       NOx 

  
1.18 

       VOC 
  

0.07 
       CO 

  
0.53 

       

           Heavy Duty Diesel Vehicles - Service Vehicles 
        

           6.6 mpg Atmospheric Environment 40 (2006) 
     

           fuel consumption 
 

11060.61 gal 
       

           CO2 22.2lb/gal 122.7727 tons 
       

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
          

           SO2 Emissions 
 

0.001 Tons 
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Underground Mining 
        Coal Haul Trucks 
        Same as for surface mining 
        Haul truck capacity is 100 tons, Truck MT weight is 80.4 tons, full weight is180.4 tons 

   One-way travel distance is  1 mile 
      

         

   
Tons 2000000 Trips 20000 

  

         AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 
      E = k (s/12)^a (W/3)^b 

        

         Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
     Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

   to Fine Fraction Ratios Used in AP-42 - Table 1) 
      

         TSP MT EF 11.33 TSP Full EF 16.30 lb/VMT 
    

PM10 MT EF 2.89 
PM10 Full 
EF 4.15 

     
PM2.5 MT EF 0.29 

PM2.5 Full 
EF 0.42 

     

         Uncontrolled Tons/yr 
 

(EF*MT Trips + EF*Full Trips)*One way Distance/2000 
   

 
TSP PM10 PM2.5 

     

 
276.3 70.4 7.04 

     

         
Coal Haul Road Control Efficiency 

 
85% 

Assume chemical suppressant and water (UDEQ Memo, March 10, 
2008) 

 
41.5 10.6 1.1 

     

         

         Coal Loading 
        Same as for surface mining coal loading 

       

         AP-42 13.2.4-4 
        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

      lb/ton*tons/year/2000 lb/ton 
        

         

         

 
TSP PM10 PM2.5 

     Particle Size Multiplier (k) 0.74 0.35 0.053 
     

         Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

     

         Emission factors in g/kW-hr from 
       FR Vol. 69 No. 124 6/29/2004 Table 6 
       Cat 990H Loader, 468 kw, 22.6 gal/hr 
       

         Cat 990H Loader 
        468 kW 

       22.6 gal/hr 
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g/kW-hr Emissions, Tons 

     NOx 0.4 1.8 
 

Emission factors in g/kW-hr from 
  VOC 0.19 0.9 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

  CO 3.5 15.8 
      PM 0.02 0.09 
 

PM emissions are captured in the fugitive dust emission factors 

         Assume loader operates 8760 hours per year 
      

         fuel consumption 
 

197976 gal 
     

         CO2 22.2lb/gal 2197.5336 EPA Emission Facts EPA420-F-005-001 
  

         SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

      Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.0209 Tons 
     

         Coal Haul Truck 
        Emission factors in g/kW-hr from 

       FR Vol. 69 No. 124 6/29/2004 Table 7 
       Same as for surface mining 

        CAT 777F Off-highway Truck 
        700 kW 

       22.05 gal/hr fuel consumption (Caterpillar email) 
    

 
g/kW-hr Emissions, Tons 

     NOx 3.5 23.7 
 

Emission factors in g/kW-hr from 
  VOC 0.4 2.7 

 
FR Vol. 69 No. 124 6/29/2004 Table 7 

  CO 3.5 23.7 
      PM 0.1 0.7 
      

         fuel consumption 
 

193158 gal 
     

         CO2 22.2lb/gal 2144.0538 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 

         SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

      Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.0204 Tons 
     

         

         2 highwall miners, 2 MMtpy mined 
       

         Generators 
        3,000 kW of power needed 
        2 1500 kW generators 
        

         Gaseous 
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3000 kW of power needed 
 

1 kW =  1.341022 HP 
 

    
3000 kW =  4023.066 

  

 
kW 

       92.6 gal/hr fuel consumption at 75% load (Caterpillar 1650 ekW gen set) - each 
  

 
g/kW-hr Emissions, Tons 

     

         PM 0.1 2.9 
 

Generators are subject to 40 CFR Part 60 Subpart IIII 

NOx 0.67 19.4 
 

Section 60.4201(a) makes the generators in 2011-2014 subject to  

VOC 0.4 11.6 
 

the Tier 4 standards 
   CO 3.5 101.4 

 
FR Vol. 69 No.124 June 29, 2004 

  

    
Section 1039.102 Table 7 

   

         fuel consumption 
 

1622352 gal 
     

         CO2 22.2lb/gal 18008.1072 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 

         SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

      Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.172 Tons 
     

         HAPS 
        

         AP-42 Table 3.4-1 
        TOC 0.090 lb/MMBtu 

      NMHC 0.0819 
       Benzene 7.76E-04 
       Toluene 2.81E-04 
       Xylenes 1.93E-04 
       Formaldehyde 7.89E-05 
       Acetaldehyde 2.52E-05 
       Acrolein 7.88E-06 
       

         To calculate HAPS, use the EF ratio HAP/NMHC * VOC emissions 
     

         

 
Benzene Toluene Xylenes Formaldehyde Acetaldehyde Acrolein 

  

 
1.84E-01 6.66E-02 

4.57E-
02 1.87E-02 5.97E-03 1.87E-03 

  

         Coal Dumping from Highwall Miner 
       

         AP-42 13.2.4-4 
        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

      lb/ton*tons/year/2000 lb/ton 
        

         

 
TSP PM10 PM2.5 

     Particle Size Multiplier (k) 0.74 0.35 0.053 
     

         Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 
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Duel and Kim Reference 
    

      Gas Content of Coal in Alton Coal Field 
  Assume gas is 100 % methane 

(CH4) 
   Assume 100 % of methane in coal is released 

  

      

 
cm3/g ft3/ton ft3/yr ton CH4/yr ton CO2e/yr 

Smirl Coal Bed 0.1 3.204 6407352 269216 5,653,546 

      Constants 
     

      907185 g/ton 
    28317 cm3/ft3 
    2000000 ton/yr 
    23.8 ft3/lb AP-42 Appendix A 

  21 Global warming potential 
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Alton Tract - Alternative 
B 

                  Area Source PM10 Apportioning 
Calculations 

                

                    

                    

Max 

Developme

nt Year Area 

Access 

Road 

Traffic 

Coal 

Haul 

Truck 

Traffic 

-PM 

Coal 

Haul 

Truck 

Traffic 

-Gases 

Grader

s 

Service_ve

h-PM 

Service_ve

h-Gases 

Bulldoze

rs 

Overburde

n Loading 

Overburde

n Haul 

Truck -

PM 

Overburde

n Haul 

Truck -

Gases 

Topsoil 

Scrapin

g 

Coal 

Loadin

g 

Blastin

g 

Wind 

Erosio

n 

Coal 

Processin

g 

Generato

rs Total 

 Worst-Case Total Development 

 

8% 10% 50% 42% 50% 50% 70% 54% 70% 

  

70% 50% 

    

 

Main Coal Pit 

 

33% 20% 20% 33% 20% 30% 30% 46% 30% 

 

100% 30% 30% 

    

 

Reclamation 

      

20% 

   

100% 

  

20% 

    

 

Coal Haul Truck 

Road 

 

58% 70% 30% 25% 30% 

            

 

Access Road 100% 

                 

 

Facilities 

                 
Check 

 

PM-10 Emissions 

(tons) 49.7 12.68   1.36 4.92   16.85 4.02 29.82   10.28 0.21 0.25 9.92 11.65 1.93 153.5 153.5 

                    

 

PM-2.5 Emissions 

(tons) 5.1 1.27   0.10 0.49   9.22 0.61 2.98   1.03 0.03 0.01 1.49 1.18 1.93 25.4 25.4 

                    

 

NOx Emissions 

(tons) 4.27 

 
23.66 1.14 

 
1.18 3.46 0.00 

 
169.86 1.77 1.81 2.55 0.00 0.00 12.94 222.6 222.6 

                    

 

CO Emissions 

(tons) 11.08 

 
23.66 10.00 

 
0.53 30.25 0.00 

 
169.86 15.48 15.82 10.05 0.00 0.00 67.59 354.32 354.32 

                    

 

SO2 Emissions 

(tons) 0.01 

 
0.01 0.00 

 
0.00 0.04 0.00 

 
0.05 0.01 0.02 0.30 0.00 0.00 0.13 0.58 0.58 

                    

                    

                    

                    

                    

 

Yellow indicates 
changed 
emissions 
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Alton Tract - Alternative 
B 

                AERMOD Area Source PM-10 
Modeling Emissions 

               

                 

  
Emissions by Area (g/s) 

         

Emission Activities 

Total 

Annual PM-

10 Q (g/s) 

Total 

Development 

Area  

Main 

Coal Pit 

Reclamat

ion 

Facilitie

s 

Coal 

Haul 

Truck 

Road 

Access 

Road Check 

        Graders 0.0390 0.0195 0.0078 

  

0.0117 

 

0.0390 

        Bulldozers 0.4846 0.2423 0.1454 0.0969 

   

0.4846 

        Overburden Loading 0.1156 0.0809 0.0347 

    

0.1156 

        Overburden Haul Truck 0.8578 0.4615 0.3963 

    

0.8578 

        Topsoil Scraping 0.2956 

  

0.2956 

   

0.2956 

        Coal Loading 0.0060   0.0060 

    

0.0060 

        Blasting (within pit) 0.0073 0.0051 0.0022 

    

0.0073 

        Wind Erosion 0.2854 0.1427 0.0856 0.0571 

   

0.2854 

        Coal Processing (increase to 25' 

release height) 0.3351 

   

0.3351 

  

0.3351 

        Access Road Traffic 1.4287 

     

1.4287 1.4287 

        Coal Haul Truck 0.3647 0.0303 0.1218     0.2126 

 

0.3647 

        Service Vehicles (separated from 

graders line item) 0.1415 0.0590 0.0471 

  

0.0354 

 

0.1415 

        Total Emissions by Area 4.3613 1.04 0.85 0.45 0.34 0.26 1.43 4.3613 

        

                 

Source Description 

 

Total 

Development 

Area 

Main Coal 

Pit 

Reclamatio

n Facilities 

Coal Haul 

Truck Alton to Facilities area 

        Area (m
2
) 

 
806,600 274,081 274,713 152,856 

           Emissions (g/s) 

 
1.0413 0.8469 0.4496 0.3351 0.2597 1.4287 

         Initial Lateral Width (m) 

                Road Segment Length (m) 

                
Model Emission Rate (g/s-m2) 

 
1.29098E-06 3.08996E-06 1.63661E-06 

2.19215E-

06 

           Road Segments 

     

44 140 

         Volume Source Emission Rate 

(g/s) 

     
0.0059 0.01021 

         

                 
                 

                 

                 Open Pits Source 
Calculations 

have to model volume sources as independent adjacent sources with emissions input as g/s (BEEST 
figures out g/sec-m2 by area and volume inputs) 

       Coal Pit Volumes(Assumes 
180ft Depth) Leg 1 Leg 2 Leg 3 

             Xinit(m) 100.58 100.58 100.58 
             Yinit(m) 1325 800 600 
             

Depth(m)** 54.9 54.9 54.9 
Total Volume of 
Open pits 

           
Volume (m3) 7,311,643 4,414,577 3,310,933 

15037152
.55 

            Equivalent Surface Area (m2) 133268.5 80464 60348 274080.5 
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Emissions (g/s) 
0.41179485

1 0.248630854 
0.186473

14 0.8469 
(Matches main coal pit 
emissions above) 

         
Model Emission Rate (g/s-m2) 

   

3.0900E-
06 

            

                 Main Pit (Overburden 
removal, etc.) Leg 1 Leg 2 Leg 3 

             Assumes 120 foot average 
depth 

                Xinit(m) 296 296 296 
             Yinit(m) 1325 800 600 
             

Depth(m) ** 36.58 36.58 36.58 
Total Volume of 
Open pits 

           
Volume (m3) 14,345,107 8,661,197 6,495,898 

29502201
.60 

            Equivalent Surface Area (m2) 392200 236800 177600 806600 
            

Total (g/s) 
0.50632324

2 0.305704599 
0.229278

449 1.0413 
(Matches total development area 
emissions above) 

        
Model Emission Rate (g/s-m2) 

   

1.2910E-
06 

            

                 ** The BEEST AERMOD processor figures out the pit depth by using the input volume 
and surface area for the source 
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Alton Tract - Alternative B 
                AERMOD Area Source PM-2.5 Modeling 

Emissions 
               

                 

  
Emissions by Area (g/s) 

         

Emission Activities 

Total Annual 

PM-2.5 Q (g/s) 

Total 

Development 

Area 

Main Coal 

Pit 

Reclamati

on Facilities 

Coal Haul 

Truck 

Road 

Access 

Road   

        Graders 0.0027 0.0014 0.0005 

  

0.0008 

 

0.0027 

        Bulldozers 0.2652 0.1326 0.0796 0.0530 

   

0.2652 

        Overburden Loading 0.0175 0.0123 0.0053 

    

0.0175 

        Overburden Haul Truck 0.0858 0.0462 0.0396 

    

0.0858 

        Topsoil Scraping 0.0296 

  

0.0296 

   

0.0296 

        Coal Loading 0.0009 

 

0.0009 

    

0.0009 

        Blasting 0.0004 0.0003 0.0001 

    

0.0004 

        Wind Erosion 0.0428 0.0214 0.0128 0.0086 

   

0.0428 

        Coal Processing 0.0338 

   

0.0338 

  

0.0338 

        Access Road Traffic 0.1463 

     

0.1463 0.1463 

        Coal Haul Truck 0.0365 0.0030 0.0122 

  

0.0213 

 

0.0365 

        Service Vehicles (separated from graders 

line item) 0.0141 0.0071 0.0028 

  

0.0042 

 

0.0141 

        Total, g/sec 0.676 0.22 0.15 0.09 0.03 0.03 0.15 0.6757 

        Total, ton/yr 23.49 

               
Source Description 

 

Total Development 

Area 

Main Coal 

Pit Reclamation Facilities 

Coal Haul 

Truck Alton to Facilities area 

        Area (m
2
) 

 
806,600 274,081 274,713 152,856 

           Emissions (g/s) 

 
0.2242 0.1539 0.0912 0.0338 0.0263 0.1463 

         Initial Lateral Width (m) 

                Road Segment Length (m) 

                Model Emission Rate (g/s-m2) 

 
2.77941E-07 5.61463E-07 3.3186E-07 2.21334E-07 

           Road Segments 

     

44 144 

         Volume Source Emission Rate (g/s) 

     
0.00060 0.00102 

         

                 

      
0.001614 

Haul road and access road 
overlap 

        

                 

                 Open_Pits 
                Coal Pit Volumes (210' below grade) Leg 1 Leg 2 Leg 3 

             Xinit(m) 110 110 110 
             Yinit(m) 1000 1000 750 
             Depth(m) 62.5 62.5 62.5 
             

Volume (m3) 6873240 6873240 5154930 
1890141

0 
            Equivalent Surface Area (m2) 110000 110000 82500 302500 
            Emissions at Pit Bottom (g/s) 

   
0.0009 

            Emissions assumed at 1/2 depth of pit 
g/s) 

   
0.1380 

            
Emissions (g/s) 0.013772862 0.050500493 

0.037875
37 0.1389 

0.1021487
25 

           
Model Emission Rate (g/s-m2) 

   

4.5910E-
07 
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                 Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
             assume 100' below grade 

                Xinit(m) 350 350 350 
             Yinit(m) 800 1400 700 
             Depth(m) 30 30 30 
             Volume (m3) 8,400,000 14,700,000 7,350,000 
             Equivalent Surface Area (m2) 280000 490000 245000 1015000 

            emissions in main pit overburden 
removal area (g/s) 

   
0.0584 

            other emissions assumed at 1/2 depth of main pit area 
  

0.1557 
            

Total (g/s) 0.05905856 0.10335248 
0.051676

24 0.2141 
            

Model Emission Rate (g/s-m2) 

   

2.1092E-
07 

             

  



Attachment A. Alton Coal Tract Emission Inventory 

A-38 

Alton Tract - Alternative B 
                AERMOD Area Source NOx Modeling Emissions 

               

                  

  
Emissions by Area (g/s) 

          

Emission Activities 

Total Annual 

NOx Q (g/s) 

Total Development 

Area 

Main Coal 

Pit Reclamation Facilities 

Coal Haul 

Truck Road Access Road   

         Graders 0.0329 0.0164 0.0066 

  

0.0099 

 

0.0329 

         Bulldozers 0.0994 0.0497 0.0298 0.0199 

   

0.0994 

         Overburden Loading 0.0000 0.0000 0.0000 

    

0.0000 

         Overburden Haul Truck 4.8865 3.4205 1.4659 

    

4.8865 

         Topsoil Scraping 0.0509 

  

0.0509 

   

0.0509 

         Coal Loading 0.0520 

 

0.0520 

    

0.0520 

         Blasting 0.0734 0.0513 0.0220 

    

0.0734 

         Wind Erosion 0.0000 0.0000 0.0000 0.0000 

   

0.0000 

         Coal Processing 0.0000 

   

0.0000 

  

0.0000 

         Access Road Traffic 0.1230 

     

0.1230 0.1230 

         Coal Haul Truck 0.6806 0.0681 0.1361 

  
0.4764 

 

0.6806 

         
Service Vehicles (separated 

from graders line item) 0.0339 0.0169 0.01 

  

0.0102 

 

0.0339 

         Total 6.03 3.62 1.72 0.07 0.00 0.50 0.12 6.03 

         

 

209.69 

                

                  Source Description 

 
Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

         Area (m
2
) 

 
1,255,880 303,991 264,387 152,856 

            Emissions (g/s) 

 
3.6230 1.7192 0.0708 0.0000 0.4964 0.1230 

          Initial Lateral Width (m) 

     
45.77 45.77 

          Road Segment Length (m) 

                 Model Emission Rate (g/s-

m2) 

 
2.88486E-06 5.6556E-06 2.6771E-07 0 

            Road Segments 

     

66 143 

          Volume Source Emission Rate (g/s) 

    
0.0075 0.00086 

          

                  

      
0.00838 Haul road and access road overlap 
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Alton Tract - Alternative B 
                AERMOD Area Source CO Modeling Emissions 

               

                  

  
Emissions by Area (g/s) 

          

Emission Activities 

Total Annual CO 

Q(g/s) 

Total Development 

Area 

Main Coal 

Pit Reclamation Facilities 

Coal Haul 

Truck Road Access Road   

         Graders 0.2878 0.1439 0.0576 

  

0.0863 

 

0.2878 

         Bulldozers 0.8702 0.4351 0.2610 0.1740 

   

0.8702 

         Overburden Loading 0.0000 0.0000 0.0000 

    

0.0000 

         Overburden Haul Truck 4.8865 3.4205 1.4659 

    

4.8865 

         Topsoil Scraping 0.4453 

  

0.4453 

   

0.4453 

         Coal Loading 0.4550 

 

0.4550 

    

0.4550 

         Blasting 0.2891 0.2024 0.0867 

    

0.2891 

         Wind Erosion 0.0000 0.0000 0.0000 0.0000 

   

0.0000 

         Coal Processing 0.0000 

   

0.0000 

  

0.0000 

         Access Road Traffic 0.3188 

     

0.3188 0.3188 

         Coal Haul Truck 0.6806 0.0681 0.1361 

  
0.4764 

 

0.6806 

         
Service Vehicles (separated 

from graders line item) 0.0151 0.0076 0.0030 

  

0.0045 

 

0.0151 

         Total 8.23 4.27 2.46 0.62 0.00 0.56 0.32 8.2331 

         

 

286.18 

                

                  Source Description 

 
Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

         Area (m
2
) 

 
1,255,880 303,991 264,387 152,856 

            Emissions (g/s) 

 
4.2699 2.4624 0.6193 0.0000 0.5627 0.3188 

          Initial Lateral Width (m) 

     
45.77 45.77 

          Road Segment Length (m) 

                 Model Emission Rate (g/s-

m2) 

 
3.39995E-06 8.10024E-06 2.34246E-06 0 

            Road Segments 

     

66 143 

          Volume Source Emission Rate (g/s) 

    
0.00853 0.00223 

          

                  

      
0.01076 Haul road and access road overlap 
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Alton Tract - Alternative B 
                AERMOD Area Source SO2 Modeling Emissions 

               

                  

  
Emissions by Area (g/s) 

          

Emission Activities 

Total Annual SO2 

Q(g/s) 

Total Development 

Area 

Main Coal 

Pit Reclamation Facilities 

Coal Haul 

Truck Road Access Road   

         Graders 0.0001 0.0001 0.0000 

  

0.0000 

 

0.0001 

         Bulldozers 0.0012 0.0006 0.0004 0.0002 

   

0.0012 

         Overburden Loading 0.0000 0.0000 0.0000 

    

0.0000 

         Overburden Haul Truck 0.0014 0.0010 0.0004 

    

0.0014 

         Topsoil Scraping 0.0004 

  

0.0004 

   

0.0004 

         Coal Loading 0.0006 

 

0.0006 

    

0.0006 

         Blasting 0.0086 0.0060 0.0026 

    

0.0086 

         Wind Erosion 0.0000 0.0000 0.0000 0.0000 

   

0.0000 

         Coal Processing 0.0000 

   

0.0000 

  

0.0000 

         Access Road Traffic 0.0002 

     

0.0002 0.0002 

         Coal Haul Truck 0.0003 0.0000 0.0001 

  

0.0002 

 

0.0003 

         
Service Vehicles (separated 

from graders line item) 0.0000 0.0000 0.0000 

  

0.0000 

 

0.0000 

         Total 0.0129 0.0078 0.0041 0.0006 0.0000 0.0002 0.0002 0.0129 

         

 

0.45 

                

                  Source Description 
 

Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

         Area (m
2
) 

 
1,255,880 303,991 264,387 152,856 

            Emissions (g/s) 

 
0.0078 0.0041 0.0006 0.0000 0.0002 0.0002 

          Initial Lateral Width (m) 

     
45.77 45.77 

          Road Segment Length (m) 

                 Model Emission Rate (g/s-

m2) 

 
6.1817E-09 1.34214E-08 2.34853E-09 0 

            Road Segments 

     
66 143 

          Volume Source Emission Rate (g/s) 

    
0.000004 0.000001 

          

                  

      
0.000005 Haul road and access road overlap 
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ANNUAL EMISSIONS, TONS/YEAR; 200 Feet Thick Overburden 
              

     
Calc. Final 

            
Source Category   TSP 

PM1
0 

PM2.
5 Exhaust Exhaust Ratio NOx VOC CO SO2 CO2 

Benzen
e Toluene Xylenes 

Formaldehyd
e 

Acetaldehyd
e Acrolein 

Construction Emissions Construction 43 13 1.3 
              Topsoil load/unload Alt B On-site 7.2 2.2 0.22 
              Topsoil - Scraper Alt B On-site 25 8.1 0.81 0.09 0.09 

 
1.8 0.84 15 0.01 1361 

      Topsoil load/unload Alt C On-site 7.2 2.2 0.22 
              Topsoil - Scraper Alt C On-site 25 8.1 0.81 0.09 0.09 

 
1.8 0.84 15 0.01 1361 

      Truck load/unload Alt B On-site 3.6 1.1 0.11 0.03 0.03 
 

0.60 0.29 5.3 0.01 733 
      Topsoil - FEL/Truck Alt B On-site 5.2 1.3 0.13 0.23 0.13 

 
7.9 0.90 7.9 0.01 2144 

      Truck load/unload Alt C On-site 3.6 1.1 0.11 0.03 0.03 
 

0.60 0.29 5.3 0.01 733 
      Topsoil - FEL/Truck Alt C On-site 5.2 1.3 0.13 0.23 0.13 

 
7.9 0.90 7.9 0.01 2144 

      Overburden load/unload Alt B On-site 8 4.0 0.61 
              Overburden load/unload Alt C On-site 8 4.0 0.61 
              Haul Truck OVB Travel Alt B On-site 117 30 3.0 4.9 3.0 

 
170 19 170 0.05 10501 

      Haul Truck OVB Travel Alt C On-site 117 30 3.0 4.9 3.0 
 

170 19 170 0.05 10501 
      Wind Erosion Alt B On-site 20 9.9 1.5 

              Wind Erosion Alt C On-site 40 20 3.0 
              Coal Loading On-site 0.44 0.21 0.03 0.09 0.03 

 
1.8 0.86 16 0.02 2198 

      Coal Haul Truck Travel On-site 50 13 1.3 0.68 0.68 
 

24 2.7 24 0.01 2144 
      Coal Dumping at mine On-site 0.44 0.21 0.03 

              Coal Processing at mine On-site 25 8.5 0.85 
              Coal Pile at Mine On-site 8.6 2.9 0.29 
              Coal Loading OTR Trucks On-site 0.02 0.01 0.00 
              Coal Dumping at Loadout Off-site 0.44 0.21 0.03 
              Coal Storage at Loadout Off-site 8.6 2.9 0.29 
              Train Loading Off-site 0.02 0.01 0.00 
              Access Road Traffic On-site 194 50 5.0 
              Bulldozers On-site 88 17 9.2 0.17 0.17 

 
3.5 1.6 30 0.04 4521 

      Service Vehicles On-Site 19 4.9 0.49 
 

0.49 
 

1.2 0.07 0.53 0.00 123 
      Graders On-site 3.1 1.4 0.10 0.06 0.06 

 
1.1 0.54 10 0.00 482 

      Generators On-site 1.9 1.9 1.93 
 

1.93 
 

13 7.7 68 0.13 13477 0.07 0.03 0.02 0.01 0.00 0.00 

Blasting On-site 0.48 0.25 0.01 
 

0.01 
 

2.6 
 

10 0.30 
       Paved Road Employees Off-site 17 2.6 0.00 

       
1333 

      
Paved Road Haul Trucks Off-site 

548
0 1067 38 

      
0.16 17090 

      Mobile 6 Access Road On-site 0.13 0.13 0.13 
 

0.13 
 

4.3 0.89 11 0.01 499 
      Mobile 6 Paved Road cars/LT Off-site 0.11 0.11 0.11 

 
0.11 

 
6.6 8.0 113 0.03 

       Mobile 6 Paved Road HDDV Off-site 5.4 5.4 5.4 
 

5.36 
 

164 10 73 
        Underground Mining On-site 

                 Generators On-site 2.9 2.9 2.9 
 

2.9 
 

19 12 101 0.17 18008 0.18 0.07 0.05 0.02 0.01 0.00 

Coal Dumping at Portal On-site 0.44 0.21 0.03 
              Coal Loading at Portal On-site 0.44 0.21 0.03 
 

0.09 
 

1.8 0.86 16 0.02 2198 
      Coal Haul Truck Travel On-site 41 11 1.1 

 
0.68 

 
24 2.7 24 0.02 2144 

      

                   Emission Totals 
                  NOTE: THE FOLLOWING EMISSION TOTALS ARE NOT ALL 

ADDITIVE 
                                                    

Alt B Construction   43 13 1.3                             
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Alt B On-Site - Scraper   569 154 25   6.58 0.26 223 35 354 0.58 35307 0.07 0.03 0.02 0.01 0.00 0.00 

Alt B On-Site - FEL/Truck   545 146 25   6.65 0.27 229 35 352 0.58 36822 0.07 0.03 0.02 0.01 0.00 0.00 

Alt B Off-Site   
551

2 1079 43   5.46 0.13 171 18 186 0.19 18423             

Alt B Underground Mining   341 99 16   6.47 0.40 73 26 248 0.38 40561 0.26 0.09 0.06 0.03 0.01 0.00 

                                      

                                      

Alt C Construction   43 13 1.3                             

Alt C On-Site - Scraper   589 163 27   6.58 0.24 223 35 354 0.58 35307 0.07 0.03 0.02 0.01 0.00 0.00 

Alt C On-Site - FEL/Truck   565 156 26   6.65 0.25 229 35 352 0.58 36822 0.07 0.03 0.02 0.01 0.00 0.00 

Alt C Off-Site   
551

2 1079 43   5.46 0.13 171 18 186 0.19 18423             

Alt C Underground Mining   361 108 18   6.47 0.37 73 26 249 0.38 40561 0.26 0.09 0.06 0.03 0.01 0.00 

                                      

Rounding Conventions                                     

Values 10 or greater, round to whole tons                                   

Values less than 10 and greater than or equal to 1, round to 2 significant figures                           

Values less than 1 and greater than or equal to 0.1, round to 2 significant figures                           

Values less than 0.1, round to 2 decimal places.                                  

                                      
0.23 Exhaust emissions are greater than PM2.5.  Assume PM2.5 = 
exhaust                             

Mobile 6 PM emissions include brake wear, tire wear, and exhaust.  Assume PM = exhaust.                         
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Coal Mining Operational Parameter Assumptions 200 Feet Thick Overburden 
    

       1. Reasonable Maximum Year of Mining Activities 
    

   
Revised 06/01/2010 

  

 
Parameter Units 

    Construction Duration 6 months 
    Construction Acreage Disturbed 6 acre/mo 
    Topsoil Thickness 12 in 
    Topsoil Density 3,000 lb/yd

3
 

    One-way Topsoil Haul Distance 0.85 mi original value was 1.5 
  Topsoil Haul Road Control Efficiency 70 % Assume roads will be watered (UDEQ Memo, March 10, 2008) 

Scraper Capacity 22 yd
3
 

    
 

Scraper Empty weight 36 ton 
    

 
Topsoil Haul Road Silt Content - Scrapers 16.4 % Geometric mean for scrapers AP-42 Table 11.9-3 

Topsoil/Overburden/Coal Haul Road Silt Content 4.8 % Based on UDEQ proposed default (UDEQ Memo, March 10, 2008) 

Topsoil Front-End Loader Capacity 12 yd
3
 

    
 

Topsoil Haul Truck Capacity 100 ton 
    

 
Topsoil Haul Truck Empty Weight 80.4 ton 

    
 

Overburden Thickness 200 ft original value was 300 
 

 
Overburden Hauled 13,117,440 ton Based on projected volume of overburden, depth = 200 ft., 20 % moved by bulldozers; JBR Calculations 12/26/09 

Overburden Density 2,562 lb/yd
3
 Original value was 3,500. This value is based on regionally sampled overburden density data; JBR Calculations 12/26/09 

Overburden Moisture 7.9 % Geometric mean for overburden AP-42 Table 11.9-3 

Overburden Silt Content 7 % Geometric mean for overburden AP-42 Table 11.9-3 

Average Annual Wind Speed 7 mi/hr 4-year average wind speed from Cedar City 

Average Annual Daytime Wind Speed 8.1 mi/hr 4-year average wind speed from Cedar City; 6 a.m. to 6 p.m. 

One-way Overburden Haul Distance 0.75 mi original value was 1.5, shorter distance because of 200 ft overburden thickness 

Overburden Haul Road Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Overburden Haul Truck Capacity 420 ton 
    

 
Overburden Haul Truck Empty Weight 307 ton 

    
 

Number of Overburden Haul Trucks 2 
     

 
Annual Acres Disturbed - Alternative B 61 ac/yr original value was 94 acres 

 
 

Annual Acres Disturbed - Alternative C 61 ac/yr original value was 98 acres 
 

 

Effective Control Efficiency on New Disturbance 90 % 
WRAP Fugitive Dust Handbook, Chapter 9.  Assume 90 % for the area that can be reached.  See the Overburden_Wind tab for 
specifics 

Coal Thickness 16 ft 
    

 
Coal Density 2,300 lb/yd

3
 

    
 

Coal Moisture 10.4 % Geometric mean for coal AP-42 Table 11.9-3 

Coal Silt Content 8.6 % Geometric mean for coal AP-42 Table 11.9-3 

Coal Haul Truck Capacity (at mining operation) 100 ton 
    

 
Coal Haul Truck Empty Weight 80.4 ton 

    
 

One-way Coal Haul Distance (on-site) 1 mi Original value was 2, used a shorter distance for the 200 ft overburden thickness 

Coal Haul Road Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Coal Loading Into Mine Trucks 2 MMtpy 
    

 
Coal Dumping (at crusher) 2 MMtpy 

    
 

Coal Crushing/Screening/Conveying 2 MMtpy 
    

 
Coal Processing Control Efficiency 95 % Conservative estimate for control (JBR Memo 3/3/10) 

Coal Storage 150,000 tons 
    

 
Coal Storage Surface Area 170,000 ft

2
 

    
 

Coal Storage Control Efficiency (mine) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

One-way Coal Haul Distance (off-site) 110 mi 
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On-road Haul Truck Capacity 43.3 tons Based on Manufacturer Specifications 

On-road Haul Truck Empty Weight 20.95 tons Based on Manufacturer Specifications 

Coal Loading Into OTR Trucks 2 MMtpy 
    

 
Coal Loading Into OTR Trucks Control Efficiency 95 % Assume this activity will be enclosed (Conservative estimate - Alton Coal - JBR Memo 3/3/10); at mine and loadout 

Coal Dumping (at railhead) 2 MMtpy 
    

 
Coal Storage Control Efficiency (loadout) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

Coal Loading -Trains 2 MMtpy 
    

 
Coal Loading into Trains Control Efficiency 95 % Assume this activity will be enclosed (Conservative estimate - Alton Coal - JBR Memo 3/3/10); at mine and loadout 

Total Disturbed Area (mine area) - Alternative B 199.3 ac Based on 200 ft overburden thickness 

Total Disturbed Area (mine area) - Alternative C 398.6 ac Based on 200 ft overburden thickness 

Access Road Length 2.5 mi 
    

 
Access Road Silt Content 4.8 % Based on UDEQ proposed default (UDEQ Memo, March 10, 2008) 

Access Road Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Average Vehicle Weight - Employees 2.5 ton 
    

 
Number of Employees 160 

     
 

Employee RT Distance 60 mi 
    

 
Number of Graders 2 

     
 

Grader speed 3 mi/hr original value was 7.1 
  

 
Grader Operating Hours 10 hr/day 

    
 

Grader Control Efficiency 55 % WRAP Fugitive Dust Handbook Section 6. Unpaved Roads 

Number of Water Trucks 2 
     

 
Water Truck Capacity 10,000 gals 

    
 

Number of Blasts Per Year 62 
     

 
Area/blast 1,000 m

2
 

    
 

Number of bulldozers 5 
 

Fewer bulldozers required for the 200ft overburden thickness  

Number of Front-end Loaders 1 
     

 
Number of Service Vehicles 10 

     
 

Service Vehicles Travel 20 mi/day 
    

 
Service Vehicles Weight 4 tons 

    
 

Service Vehicles Control Efficiency 85 % Assume chemical suppressant and water (UDEQ Memo, March 10, 2008) 

Electric Power Shovel 36 yd
3
 

    
 

Generating Capacity - Facility 2,000 kW 
    

 
Generating Capacity - Underground Mining 3,000 kW 

    
 

Hydraulic backhoe 1 
     

 
Paved Road Silt Loading 0.2 g/m

2
 

    
 

Employee vehicle weight 2 tons 
    

 
Ammonium nitrate/fuel oil (ANFO) use 0.6 lb/yd

3
 

    
 

Cubic Yards of Overburden Blasted 1,000,000 yd
3
 

    
 

Diesel Fuel density 7.05 lb/gal 
    

 
Diesel Fuel sulfur content 15 ppm 

    
 

       
 

2. Construction Phase 
    

 
Duration 6 mo 

    
 

Acreage 36 ac 
    

 
Acres per month 6 

     
 

Emission Factor 1.2 ton/ac-mo 
    

 

       
 

ac - acre (43,560 ft2, 4840 yd2) 
      

 
ft - feet 

      
 

gals - gallons 
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in - inch 
      

 
lb - pound 

      
 

mi - mile 
      

 
MMtpy - million tons per year 

      
 

mo - month 
      

 
% - percent 

      
 

yd
3
 - cubic yard 

      
 

grams/ton - 907,185 
      

 
hours/year - 8,760 

      
 

pounds/ton - 2,000 
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Construction Emissions 
         AP-42 section 13.2.3 
         

           TSP 
 

1.2 T/ac-mo 
       

PM10 Multiplier 0.30 
From AP-42 Table 13.2.2-
2 

      PM2.5/PM10 Ratio 0.1 MRI, 2006 (Background document for Revisions 
    

   
to Fine Fraction Ratios Used in AP-42, Table 1) 

    6 ac/month for 6 months 
         

           TSP PM10 PM2.5 
        43 13 1.3 Tons 

       

           Topsoil Scraper 
         Scraper Haul Road Travel 

        AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 
       E = k (s/12)^a (W/3)^b lb/VMT 

        Topsoil is 12 in-thick, scraper capacity is 22 cubic yards, scraper MT weight is 36 tons, full weight is 69 tons 
  One-way travel distance is 0.85 miles 

        

           
Alt B Acres Disturbed/yr 61 

Cubic 
Yards/yr 98413 Tons/yr 147620 Trips/yr 4473 

  
Alt C Acres Disturbed/yr 61 

Cubic 
Yards/yr 98413 Tons/yr 147620 Trips/yr 4473 

  

           Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2,  Table 
13.2.2-2 

     Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  
    to Fine Fraction Ratios Used in AP-42, Table 1) 

       

           TSP MT EF 18.63 TSP Full EF 24.98 lb/VMT 
      

PM10 MT EF 6.07 
PM10 Full 
EF 8.14 

       
PM2.5 MT EF 0.61 

PM2.5 Full 
EF 0.81 

       

           
Uncontrolled Tons/year 

(EF*MT Trips + EF*Full Trips)*One way 
Distance/2000 

     

 
TSP PM10 PM2.5 

       Alt B Tons/yr 82.9 27.0 2.70 
       Alt C Tons/yr 82.9 27.0 2.70 
       

           Topsoil Haul Road Control Efficiency 70% Assume roads will be watered (UDEQ Memo, March 10, 2008) 
 Alt B Tons/yr 24.9 8.1 0.8 

       Alt C Tons/yr 24.9 8.1 0.8 
       

           Topsoil Removal by Scraper/Scraper Unload - AP-42 Table 11.9-4 (TSP = 0.058 removal lb/ton, 0.04 unload lb/ton) 
 lb/ton*tons/yer/2000 

lb/ton 
         

 
TSP PM10 PM2.5 

       Alt B Tons/yr 7.23 2.17 0.22 
       Alt C Tons/yr 7.23 2.17 0.22 
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           Gaseous (Combustion) Emissions 
        Emission factors in g/kW-hr from 
        FR Vol. 69 No. 124 6/29/2004 Table 6 
        g/kW-hr*kW*8,760 hours/year/907185 grams/ton 

       CAT 21G/627G Scraper 
         272+ 186 kW (two 

engines) 458 kw 
       14 gal/hr fuel consumption (Caterpillar email) 
       

 
g/kW-hr Emissions, Tons 

       
NOx 0.4 1.8 

 

Emission factors in g/kW-hr 
from 

    VOC 0.19 0.8 
 

FR Vol. 69 No. 124 6/29/2004 Table 6 
   CO 3.5 15.5 

 
907,185 grams/ton 

     PM 0.02 0.1 
        

           Assume one scraper operates 8,760 hours/year 
       

           fuel consumption 122640 gal 
       

           
CO2 22.2lb/gal 1361.304 tons 

EPA Emission Facts EPA420-F-05-003 (February 
2005) 

  

           SO2 Assume  15 ppm S 
       

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel  7.05 lb/gal AP-42 Appendix A, page A-7 
     gal*lb/gal/1000000*15ppm/2000lb/ton 

        SO2 Emissions 0.013 Tons 
       

           Note: MT is shorthand for empty 
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Topsoil FEL/Truck 
         

           Topsoil is 12 in-thick, haul truck capacity is 100 tons, Truck MT weight is 80.4 tons, full weight is 180.4 
tons 

   One-way travel distance 
is  0.85 miles 

       

           Alt B Acres Disturbed 61 Cubic Yards/yr 98413 Tons/yr 147620 Trips/yr 1476 
  Alt C Acres Disturbed 61 Cubic Yards/yr 98413 Tons/yr 147620 Trips/yr 1476 
  

           Haul Truck Travel 
         AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 

       

           E = k (s/12)^a (W/3)^b lb/VMT 
        

           Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
      Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

    to Fine Fraction Ratios Used in AP-42 - Table 1) 
       TSP MT EF 11.33 TSP Full EF 16.30 lb/VMT 

      
PM10 MT EF 2.89 

PM10 Full 
EF 4.15 

       
PM2.5 MT EF 0.29 

PM2.5 Full 
EF 0.42 

       

           Uncontrolled Tons/yr (EF*MT Trips + EF*Full Trips)*One way Distance/2000 
     

 
TSP PM10 PM2.5 

       Alt B Tons/yr 17.3 4.4 0.44 
       Alt C Tons/yr 17.3 4.4 0.44 
       

           
Topsoil Haul Road Control Efficiency 70% 

Assume roads will be watered (UDEQ Memo, March 10, 
2008) 

 

 
TSP PM10 PM2.5 

       Alt B Tons/yr 5.2 1.3 0.1 
       Alt C Tons/yr 5.2 1.3 0.1 
       

           Topsoil Truck Load/ Truck Unload - AP-42 11.9-4, Tons/yr (load 0.037 lb/ton, unload 0.012 lb/ton) 
   lb/ton*tons/year/2000 

lb/ton 
         

 
TSP PM10 PM2.5 

       Alt B Tons/yr 3.62 1.09 0.11 
       Alt C Tons/yr 3.62 1.09 0.11 
       

           Gaseous (Combustion) Emissions 
        Emission factors in g/kW-hr from 
        FR Vol. 69 No. 124 6/29/2004 Table 7 
        CAT 777F Off-highway Truck (nonroad vehicle) 

       700 kW 
         22.05 gal/hr fuel consumption (Caterpillar email) 

       Assume 1/3 of available hours for trucks (8760/3) 
       g/kW-hr*kW*8,760/3 hours/year/907185 grams/ton 
       

 
g/kW-hr Emissions, Tons 

       NOx 3.5 7.9 
 

Emission factors in g/kW-hr from 
   



Attachment A. Alton Coal Tract Emission Inventory 

A-50 

VOC 0.4 0.9 
 

FR Vol. 69 No. 124 6/29/2004 Table 7 
   CO 3.5 7.9 

 
907,185 grams/ton 

     PM 0.1 0.2 
        

           fuel consumption 193158 gal 
       

           CO2 22.2lb/gal 2144.0538 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 
 

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal AP-42 Appendix A, page A-7 
       gal*lb/gal/1000000*15ppm/2000lb/ton 

        SO2 Emissions 0.010 Tons 
       

           Emission factors in g/kW-hr from 
        FR Vol. 69 No. 124 6/29/2004 Table 6 
        Cat 990H Loader, 468 kw, 22.6 gal/hr 
        468 kW 

         22.6 gal/hr 
         Assume 1/3 of available hours for the loader (8760/3) 

       g/kW-hr*kW*8,760 hours/year/3/907185 grams/ton 
       

 
g/kW-hr Emissions, Tons 

       NOx 0.4 0.6 
 

Emission factors in g/kW-hr from 
   VOC 0.19 0.3 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

   CO 3.5 5.3 
 

907,185 grams/ton 
     PM 0.02 0.03 

        

           Assume loader operates 2920 hours per year 
       

           fuel consumption 65992 gal 
       

           CO2 22.2lb/gal 732.5112 tons EPA Emission Facts EPA420-F-05-001 
   

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
         gal*lb/gal/1000000*15ppm/2000lb/ton 

        SO2 Emissions 0.0070 Tons 
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Overburden Loading/Unloading 
                   13,117,440 tons of overburden moved by truck 

                Haul truck capacity is 420 tons, Truck MT weight is 307 tons, full weight is 
727 tons 

                One-way travel distance is  
 

0.85 miles 
                

                    
Alt B Acres Disturbed/yr 61 

 

Cubic 
Yards/yr 

10,240,00
0 Tons/yr 

13,117,44
0 

Trips/y
r 31,232 

Trips/h
r 3.6 Assume 2 trucks will each 

      
Alt C Acres Disturbed/yr 61 

 

Cubic 
Yards/yr 

10,240,00
0 Tons/yr 

13,117,44
0 

Trips/y
r 31,232 

Trips/h
r 3.6 make 2 trips each hour 

      

                    Haul Truck Travel 
                   AP-42 13.2.2.2 Equation 1a and Table 13.2.2-

2 
                  E = k (s/12)^a (W/3)^b 

                   

                    Use PM10 particle size multipliers for unpaved roads AP-42 
13.2.2 

                 Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  
               to Fine Fraction Ratios Used in AP-42 - Table 

1) 
                  

                    
TSP MT EF 20.71 

TSP Full 
EF 30.52 lb/VMT 

               
PM10 MT EF 5.28 

PM10 Full 
EF 7.78 

                
PM2.5 MT EF 0.53 

PM2.5 Full 
EF 0.78 

                

                    
Uncontrolled Tons/yr 

 

(EF*MT Trips + EF*Full Trips)*One way 
Distance/2000 

              

 
TSP PM10 PM2.5 

                Alt B Tons/yr 600.0 152.92 15.29 
                Alt C Tons/yr 600.0 152.9 15.29 
                

                    Overburden Haul Road Control 
Efficiency 

 
85 70 

Assume 70% of roads will be treated with chemical suppressants and watered (85% control), and 30% of roads will be watered (70% control) (UDEQ Memo, March 
10, 2008) 

 
TSP PM10 PM2.5   TSP PM10 PM2.5   TSP PM10 PM2.5                 

Alt B Tons/yr 117.0 29.8 3.0 70% 63.0 16.1 1.6 30% 54.0 13.8 1.4 
        Alt C Tons/yr 117.0 29.8 3.0 Portion 63.0 16.1 1.6 Portion 54.0 13.8 1.4 
        

    
Percent of total 53.8 53.8     46.2 46.2 

        Gaseous (Combustion) 
Emissions (Haul Truck) 

                 
Emission factors in g/kW-hr from 

     

The values 53.8 and 46.2 percent are used in the Apportioning 
spreadsheet.  

       FR Vol. 69 No. 124 6/29/2004 
Table 7 

                   CAT 797B Off-highway Truck (nonroad 
vehicle) 

                  2513 kW 
                  

54 
gal/hr fuel consumption (Caterpillar 
email) 

                2*g/kW-hr*kW*8,760 hours/year/907185 
grams/ton 
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assume 2 trucks are required 
                   

 
g/kW-hr Emissions, Tons 

                
NOx 3.5 169.9 

 

Emission factors in g/kW-hr 
from 

             VOC 0.4 19.4 
 

FR Vol. 69 No. 124 6/29/2004 Table 7 
            CO 3.5 169.9 

 
907,185 grams/ton 

              PM 0.1 4.9 
                 

                    fuel consumption 
 

946080 gal 
                

                    
CO2 

22.2lb/g
al 10501.488 tons 

EPA Emission Facts EPA420-F-05-003 (February 
2005) 

           

                    SO2 Assume 15 ppm S 
                 

 
Mol. Wt of SO2 = 2 *S 

                 Diesel fuel 7.05 lb/gal 
  

AP-42 Appendix A, page A-7 
              gal*lb/gal/1000000*15ppm/2000lb/t

on 
                   SO2 Emissions 
 

0.050 Tons 
                

                    Overburden Load/Unload  
                   Use aggregate loading emission factor (AP-42 13.2.4-4) for loading the overburden haul 

trucks 
                 

                   

                    Overburden Loading and Unloading - AP-42 13.2.4-4, 
Tons/yr 

                 

                    E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
                  lb/ton*tons/year/2000 lb/ton 

                   

                    Particle Size Multiplier (k) 
                   

 
TSP PM10 PM2.5 

                

 
0.74 0.35 0.053 

                Emissions 
                   Alt B Tons/yr 4.2 2.0 0.3 

                Alt C Tons/yr 4.2 2.0 0.3 
                

                    

                    Total Overburden Load/Unload 
                   

 
TSP PM10 PM2.5 

                Alt B Tons/yr 8 4 1 
                Alt C Tons/yr 8 4 1 
                

                    Assume an Electric 36 cubic yard power shovel, so no gaseous emissions 
                

                    Wind Erosion 
                   

    
TSP PM10 PM2.5 

             Particle size factors from AP-42 
13.2.5 

   
1 0.5 0.075 

             Wind Erosion emission factor from AP-42 11.9 
                  0.38 t/ac-year*ac*particle size 
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factor 

                    Calculate emissions for entire disturbed area 
                  

                    Uncontrolled Emissions TSP PM10 PM2.5 
                Alt B 76 38 5.7 tons 

               Alt C 151 76 11 
                

                    Uncontrolled Emissions 
    

Percent of area that can be watered prior to a high wind event 
         Total development 50 % of area 

Alt B 38 19 2.8 
 

64 (JBR Memo 3/3/10) 
            Main Coal Pit 30 % of area Alt B 23 11 1.7 

 
100 (JBR Memo 3/3/10) 

            Reclamation 20 % of area Alt B 15 7.6 1.1 
 

100 (JBR Memo 3/3/10) 
            

                    Percent control for areas that are 
watered 90 

WRAP Fugitive Dust Handbook, 
Chapter 9. 

               

                    Controlled Emissions 
                   Total development 50 % of area 

Alt B 16 8.0 1.2 
                Main Coal Pit 30 % of area Alt B 2.3 1.1 0.17 
                Reclamation 20 % of area Alt B 1.5 0.76 0.11 
                Total Alt B 20 10 1.5 
                

                    

                    Uncontrolled Emissions 
    

Percent of area that can be watered prior to a high wind event 
         Total development 50 % of area 

Alt C 76 38 5.7 
 

64 (JBR Memo 3/3/10) 
            Main Coal Pit 30 % of area Alt C 45 23 3.4 

 
100 (JBR Memo 3/3/10) 

            Reclamation 20 % of area Alt C 30 15 2.3 
 

100 (JBR Memo 3/3/10) 
            

                    Percent control for areas that are 
watered 90 

                  

                    Controlled Emissions 
                   Total development 50 % of area 

Alt C 32 16 2.4 
                Main Coal Pit 30 % of area Alt C 4.5 2.3 0.34 
                Reclamation 20 % of area Alt C 3.0 1.5 0.23 
                Total Alt C 40 20 3.0 
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Coal Haul Trucks 
           

            Haul truck capacity is 100 tons, Truck MT weight is 80.4 tons, full weight is 180.4 tons 
      One-way travel distance is  1 mile 

         

            

   
Tons/yr 2000000 Trips/yr 20000 Trips/hour 2.3 

   Haul Truck Travel 
      

Assume one truck can make 2-3 trips/hour 
 AP-42 13.2.2-4 Equation 1a and Table 13.2.2-2 

    
Assume the equivalent of 

  E = k (s/12)^a (W/3)^b 
      

1 truck working 8,760 hours/year 
 

            Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
        Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

      to Fine Fraction Ratios Used in AP-42 - Table 1) 
         

            TSP MT EF 11.33 TSP Full EF 16.30 lb/VMT 
       

PM10 MT EF 2.89 
PM10 Full 
EF 4.15 

        
PM2.5 MT EF 0.29 

PM2.5 Full 
EF 0.42 

        

            

  
(EF*MT Trips + EF*Full Trips)*One way Distance/2000 

     

 
TSP PM10 PM2.5 

        Uncontrolled Tons/yr 276.3 70.43 7.04 
        

            
Coal Haul Road Control Efficiency 85 70 

Assume 80% of roads will be treated with chemical suppressants and watered (85% control), and 20% of roads will be watered (70% control) (UDEQ Memo, March 10, 
2008) 

            

 
TSP PM10 PM2.5 

 
TSP PM10 PM2.5 

 
TSP PM10 PM2.5 

Controlled Tons/yr 49.7 12.68 1.3 80% 33.2 8.45 0.8 20% 16.6 4.23 0.4 

    
Portion 

   
Portion 

   

    
Percent of total 66.7 66.7     33.3 33.3 

Coal Loading in Pit 
           

    
For Apportioning Spreadsheet 33.3 percent represents the emissions in the Main Coal Pit  

AP-42 13.2.4-4 
      

Of the remaining 66.7 percent, the percentage is apportioned based on the original distribution (10%  

E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
    

to Total Development and 70% to Coal Truck Haul Road.   

lb/ton*tons/year/2000 lb/ton 
      

So, 1/8 of 66.7 percent (8.3%) is assigned to Total Development 

       
and 7/8 of 66.7 percent (58.4%) is assigned to To Coal Truck Haul Road. 

            

 
TSP PM10 PM2.5 

        Particle Size Multiplier (k) 0.74 0.35 0.053 
        

            Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

        

            Gaseous (Combustion) Emissions 
          Emission factors in g/kW-hr from 
          FR Vol. 69 No. 124 6/29/2004 Table 6 
          Cat 990H Loader, 468 kw, 22.6 gal/hr 
          468 kW 
          22.6 gal/hr 
          g/kW-hr*kW*8,760 hours/year/907185 grams/ton 
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g/kW-hr Emissions, Tons 

        NOx 0.4 1.8 
 

Emission factors in g/kW-hr from 
    VOC 0.19 0.9 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

    CO 3.5 15.8 
         PM 0.02 0.1 
         

            Assume loader operates 8760 hours per year 
         

            fuel consumption 
 

197976 gal 
        

            CO2 22.2lb/gal 2197.53 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 
  

            SO2 Assume 15 ppm S 
         

 
Mol. Wt of SO2 = 2 *S 

         Diesel fuel 7.05 lb/gal 
 

AP-42 Appendix A, page A-7 
       

            SO2 Emissions 
 

0.021 Tons 
        

            Coal Haul Truck 
           Emission factors in g/kW-hr from 

          FR Vol. 69 No. 124 6/29/2004 Table 7 
          

            CAT 777F Off-highway Truck 
           700 kW  
           22.05 gal/hr fuel consumption (Caterpillar email) 

         700 kW 
          22.05 gal/hr 
          g/kW-hr*kW*8,760 hours/year/907185 grams/ton 

         

 
g/kW-hr Emissions, Tons 

        NOx 3.5 23.7 
 

Emission factors in g/kW-hr from 
    VOC 0.4 2.7 

 
FR Vol. 69 No. 124 6/29/2004 Table 7 

    CO 3.5 23.7 
         PM 0.1 0.7 
         

            fuel consumption 
 

193158 gal 
        

            CO2 22.2lb/gal 2144.0538 tons EPA Emission Facts EPA420-F-05-001 
    

            SO2 Assume 15 ppm S 
         

 
Mol. Wt of SO2 = 2 *S 

         Diesel fuel 7.05 lb/gal 
           gal*lb/gal/1000000*15ppm/2000lb/ton 

          SO2 Emissions 
 

0.010 Tons 
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Coal Dumping at Processing Facility 
      

        AP-42 13.2.4-4 
       E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

     lb/ton*tons/year/2000 lb/ton 
       

        

        

 
TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

    

        Coal Processing 
       

        EF from WRAP Fugitive Dust Handbook Chapter 11. Mineral Products Industry 
  Coal Processing Control Efficiency 95% Conservative estimate for control - JBR Memo 3/3/10 

        

 
TSP PM10 PM2.5 

    lb/ton 0.50 0.17 0.017 
    Tons/year 2,000,000 2,000,000 2,000,000 
    Uncontrolled Emissions TPY 500 170 17 
    Controlled Emissions TPY 25 8.5 0.85 
    

        Coal Pile Wind Erosion at Mine 
      

        AP-42 Table 11.9-1 Active storage pile (wind erosion and maintenance) 
   

        TSP = 0.72 u lb/acre-hr u = wind speed, mph 7.0 4-year average wind speed from Cedar City 

        For PM10 use fraction from coal processing (0.17/0.50 = 0.34) 
    For PM2.5 use 0.1 * PM10 

       

        

 
TSP PM10 PM2.5 

    Uncontrolled Emissions 
(ton/yr) 86 29 2.9 

    

        Coal Storage Control Efficiency (mine) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

        

 
TSP PM10 PM2.5 

    Controlled Emissions (ton/yr) 8.6 2.9 0.29 
    

        Coal Loading Into OTR Trucks 
      

        AP-42 13.2.4-4 
       E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

     lb/ton*tons/year/2000 lb/ton 
       

        
Coal Loading Into OTR Trucks Control Efficiency 95 % 

Assume this activity will be enclosed (Conservative estimate - Alton Coal - JRB Memo 3/3/10); at mine and 
loadout 
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TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

    Controlled Emissions (ton/yr) 0.02 0.01 0.00 
    

        Coal Dumping at Loadout 
       

        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
     lb/ton*tons/year/2000 lb/ton 

       

        

        

 
TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

    

        

        Coal Pile Wind Erosion at Loadout 
      

        AP-42 Table 11.9-1 Active storage pile (wind erosion and maintenance) 
   

        TSP = 0.72 u lb/acre-hr u = wind speed, mph 7 4-year average wind speed from Cedar City 

        For PM10 use fraction from coal processing (0.17/0.50 = 0.34) 
    For PM2.5 use 0.1 * PM10 

       

        Uncontrolled Emissions 
(ton/yr) TSP PM10 PM2.5 

    

 
86 29 2.9 

    

        Coal Storage Control Efficiency (loadout) 90 % WRAP Fugitive Dust Handbook, Chapter 9. 

        

 
TSP PM10 PM2.5 

    Controlled Emissions (ton/yr) 8.6 2.9 0.29 
    

        Train Loading 
       

        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 
     lb/ton*tons/year/2000 lb/ton 

       

        Coal Loading into Trains Control 
Efficiency 95 % Assume this activity will be enclosed (Conservative estimate - Alton Coal - JRB Memo 3/3/10); at mine and loadout 

        

 
TSP PM10 PM2.5 

    Particle Size Multiplier (k) 0.74 0.35 0.053 
    

        Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 
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Controlled Emissions (ton/yr) 0.02 0.01 0.00 
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Access Road 
Traffic 

           

            160 employees 5 RT distance (miles) 
        VMT Employees 292000 

          

            Coal OTR Trucks 2,000,000 Tons 
         Truck capacity 43.3 Tons Based on Manufacturer Specifications 

       Truck MT Weight 20.95 Tons Based on Manufacturer Specifications 
       Average Weight 42.6 Tons 

         One-Way Dist. 2.5 Miles 
         Trips 46189 

          VMT MT or Full 115473 
          

            AP-42 13.2.2.2 Equation 1a and Table 13.2.2-
2 

         E = k (s/12)^a 
(W/3)^b 

           

            Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
        Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

       to Fine Fraction Ratios Used in AP-42 - Table 1) 
        

            

            

 
Employees 

 

OTR Coal Trucks 
Full 

OTR Coal Trucks 
MT 

       TSP EF 2.38 lb/VMT 10.24 6.19 
       PM10 EF 0.61 

 
2.61 1.58 

       PM2.5 EF 0.06 
 

0.26 0.16 
       

            

            

 
TSP PM10 PM2.5 

        Uncontrolled Tons/yr 347.0 88.4 8.84 Employees 
       

 
591.5 150.7 15.07 OTR Coal Trucks Full 

      

 
357.2 91.0 9.10 

OTR Coal Trucks 
MT 

       

            
Access Road Control Efficiency 

 
85% 

Assume chemical suppressant and water (UDEQ Memo, March 10, 
2008) 

  

            Controlled Tons/yr 52 13 1.3 Employees 
       

 
89 23 2.3 OTR Coal Trucks Full 

      

 
54 14 1.4 

OTR Coal Trucks 
MT 

       

            

 
194 50 5.0 Total 

       

            Bulldozers 
           

            AP-42 Table 11.9-1 
 

E = 5.7(s)^1.2 /(M)^1.3 lb/hr*8,760 hr/yr * # of bulldozers / 2000 lb/ton 
     5 bulldozers 

          

 
TSP PM10 PM2.5 PM15 
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EF 4.0 0.8 0.4 1.0 lb/hr 
      Emissions 87.8 16.8 9.2 22.5 tons 
      

            Gaseous (Combustion) Emissions 
         Emission factors in g/kW-hr from 

          FR Vol. 69 No. 124 6/29/2004 Table 6 
         CAT D7R  

           179 kW 
          9.3 gal/hr fuel consumption (Caterpillar email) 

        

 
g/kW-hr Emissions, Tons 

        NOx 0.4 3.5 
 

Emission factors in g/kW-hr from 
     VOC 0.19 1.6 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

     CO 3.5 30.2 
         PM 0.02 0.2 
         

            fuel consumption 
 

407340 gal 
        

            CO2 22.2lb/gal 4521.474 EPA Emission Facts EPA420-F-05-003 (February 2005) 
     

            SO2 Assume 15 ppm S 
         

 
Mol. Wt of SO2 = 2 *S 

         Diesel fuel 7.05 
lb/gal 

  
AP-42 Appendix A, page A-7 

       

            SO2 Emissions 
 

0.043 Tons 
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Generators 
       2,000 kW of power needed 

 
1 kW =  1.341022 HP 

3 1000 kW generators (one is a backup) 2000 kW =  2682.044 
 

        Gaseous (Combustion) Emissions 
     69.3 gal/hr fuel consumption at 75% load (Caterpillar 1230 ekW gen set) 

 

 
g/kW-hr Emissions, Tons 

    

        PM 0.1 1.9 
 

Generators are subject to 40 CFR Part 60 Subpart IIII 

NOx 0.67 12.9 
 

Section 60.4201(a) makes the generators in 2011-2014 
subject to  

VOC 0.4 7.7 
 

the Tier 4 standards 
  CO 3.5 67.6 

 
FR Vol. 69 No.124 June 29, 2004 

 

    
Section 1039.102 Table 7 

  

        fuel consumption 1214136 gal 
    

        CO2 22.2lb/gal 13476.91 EPA Emission Facts EPA420-F-05-003 (February 2005) 

        SO2 Assume 15 ppm S 
     

 
Mol. Wt of SO2 = 2 *S 

    Diesel fuel 7.05 lb/gal 
 

AP-42 Appendix A, page A-7 
  

        SO2 Emissions 0.128 Tons 
    

        HAPS 
       

        AP-42 Table 3.4-1 (10/96) 
      TOC 0.090 lb/MMBtu 

     NMHC 0.0819 
      Benzene 7.76E-04 
      Toluene 2.81E-04 
      Xylenes 1.93E-04 
      Formaldehyde 7.89E-05 
      Acetaldehyde 2.52E-05 
      Acrolein 7.88E-06 
      

        To calculate HAPS, use the EF ratio HAP/NMHC * VOC emissions 
  

        

 
Benzene Toluene Xylenes Formaldehyde Acetaldehyde Acrolein 

 

 
7.32E-02 2.65E-02 

1.82E-
02 7.44E-03 2.38E-03 7.43E-04 
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Service Vehicles 
                   

                     Assume 10 vehicles, 20 miles/day each 
                 

                     VMT 73000 
                   

                     Unpaved Road Travel 
                  AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 

                E = k (s/12)^a (W/3)^b 
                  

                     Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
              Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

             to Fine Fraction Ratios Used in AP-42 - Table 1) 
                

                     TSP EF 2.94 lb/VMT 
                  PM10 

EF 0.75 
                   PM2.5 

EF 0.07 
                   

                     Uncontrolled Tons/yr (EF*VMT)/2000 
                 

 
TSP PM10 PM2.5 

                 

 
107.2 27.3 2.73 

                 

                     Haul Road Control Efficiency 85 70 Assume 80% of roads will be treated with chemical suppressants and watered (85% control), and 20% of roads will be watered (70% control) (UDEQ Memo, March 10, 2008) 

   
                                    

Controlled Tons/yr 
   

TSP PM10 PM2.5 
 

TSP PM10 PM2.5 
         

 
19.3 4.9 0.5 80% 12.9 3.3 0.3 20% 6.4 1.6 0.2 

         

    
Portion 

   
Portion 

            Graders 
   

Percent of total 66.7 66.7     33.3 33.3 
         

                     
AP-42 Table 11.9-1 (0.040 (S)^2.5 TSP lb/hr)*3 mph * 10 hr/day * 365 days/yr * 2 graders 

 

For Apportioning 
Spreadsheet 33.3 percent represents the emissions in the Main Coal Pit  

  
Assume 2 graders, 3 miles/hour, 10 hours/day 

        

Of the remaining 66.7 percent, the percentage is apportioned based on the original distribution 
(50%  

             
to Total Development and 30% to Coal Truck Haul Road.   

  VMT 21900 
           

So, 5/8 of 66.7 percent (41.7%) is assigned to Total Development 
  

             
and 3/8 of 66.7 percent (25%) is assigned to To Coal Truck Haul Road. 

 TSP EF 0.62 lb/VMT 
                  PM10 

EF 0.28 
                   PM2.5 

EF 0.02 
                   PM15 

EF 0.46 
                   

                     Uncontrolled Tons 
                   

 
TSP PM10 PM2.5 

                 

 
6.8 3.0 0.2 

                 

                     Grader Control Efficiency 55% WRAP Fugitive Dust Handbook Section 6. Unpaved Roads 
           Grader is not just traveling on the roads, but is grading them, so a lower control efficiency is appropriate 
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3.1 1.4 0.10 

                 

                     Gaseous (Combustion) Emissions 
                 Emission factors in g/kW-hr from 
                 FR Vol. 69 No. 124 6/29/2004 Table 6 
                 CAT 140M Motor Grader 

                  148 kW 
                   5.95 gal/hr fuel consumption (Caterpillar email) 

                2 graders 
                   

 
g/kW-hr Emissions, Tons 

                 NOx 0.4 1.1 
 

Emission factors in g/kW-hr from 
             VOC 0.19 0.5 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

             CO 3.5 10.0 
                  PM 0.02 0.06 
                  

                     fuel consumption 43435 gal gal/hr * 10 hours/grader-day * 365 days/year * 2 graders 
           

                     CO2 22.2lb/gal 482.1285 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 
           

                     SO2 Assume 15 ppm S 
                  

 
Mol. Wt of SO2 = 2 *S 

                 Diesel fuel 7.05 lb/gal AP-42 Appendix A, page A-7 
               

                     SO2 Emissions 0.0046 Tons 
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Blasting 
        

         AP-42 Table 11.9-1 E = 0.000014(A)^1.5 TSP lb/blast * # of blasts / 2000 lb/ton 
 Area per blast 1000 m2 10764 ft2 

   62 blasts per year 
       

         

 
TSP PM10 PM2.5 

     lb/blast 15.63 8.13 0.47 
     ton/year 0.48 0.25 0.01 
     Ammonium nitrate and fuel oil (ANFO) 
     ANFO - Use AP-42 Table 13.3-1 EFs 
     

         0.6 lb ANFO/yd3 Email from Chris Court ACD 
   1,000,000 yd3 blasted/yr 

      300 Tons ANFO 
      

CO 67 
lb/ton 
ANFO 10.05 ton 

    NOx 17 
 

2.55 
     SO2 2 

 
0.3 
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Paved Road Emissions 
       

         AP-42 13.2.1.3 eqn 1 E = k(sL/2)^0.65 (W/3)^1.5 - C  lb/VMT 
    160 employees, 60 mile RT 

       

         Cars/Light Trucks (LT) Travel 
       VMT  3504000 
       

         

 
TSP PM10 PM2.5 PM2.5 set to zero per AP-42 

  lb/VMT 0.00952 0.00148 -0.00007 0 
    ton/year 16.68 2.59 -0.12 0 
    

         Haul Trucks 
        

         Coal  2,000,000 Tons 
      Truck capacity 43.3 Tons 
      

Truck MT Weight 20.95 Tons 
Based on Topsoil haul truck - empty weight is 80 percent of 
capacity 

One-way Dist. 110 Miles 
      Trips 46189 

       VMT MT or Full 5080831 
       

         

 
TSP PM10 PM2.5 

     lb/VMT MT 0.3383 0.0656 0.0094 
     lb/VMT Full 1.8190 0.3545 0.0053 
     lb/VMT Avg 

        Ton/year 5480 1067 38 
     

         

         Gaseous (Combustion) Emissions 
      Cars/LT 

        Assume 1/2 cars, 1/2 LT  
       Fuel Economy 27.5 mpg-cars 23.5 mpg-LT trucks CAFE Proposed Rule for 2010 

Avg. Fuel Economy 25.5 mpg 
      Gallons of fuel 137411.8 

       
Gasoline density 

6.17 
lb/gal AP-42 Appendix A, page A-7 

    CO2 lb/gallon - 
gasoline 19.4 EPA Emission Facts EPA420-F-05-003 (February 2005) 

 CO2 Emissions 1332.894 
       

         Gaseous (Combustion) Emissions 
      Heavy Duty Diesel Vehicles - OTR Trucks (NOx, CO, and VOC emissions in the Mobile 6 UDAQ tab) 

 

         6.6 mpg Atmospheric Environment 40 (2006) 
   

         fuel consumption 
 

1539646 gal 
     

         
CO2 22.2lb/gal 17090.07 tons 

EPA Emission Facts EPA420-F-05-003 (February 
2005) 
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SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

     Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.163 Tons 
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Mobile 6 UDAQ 
          Gaseous (Combustion) Emissions 

         Use Kane County Emission Factors 
         Rural Other Principal Arterial  

          

 
Emission Factors, g/mi 

        

 
LDGV LDGT HDDV 

       PM 0.0267 0.029 0.4782 
       NOx 1.509 1.902 14.635 
       VOC 1.849 2.308 0.869 
       

CO 25.6 32.91 6.538 
 

The Sulfur content of gasoline in the Mobile 6 runs was 160 ppm vs a standard of 30 
ppm 

Rev SO2 0.006825 0.009394 
  

The SO2 emission factors were adjusted accordingly 
 Base SO2 0.0364 0.0501 

  
For HDDVs assume SO2 emissions are captured in the Paved Road tab 

           Access Road VMT 
Employees 

  
292000 

       Access Road VMT OTR Coal Trucks 
 

230947 
       Paved Road VMT - cars/LT 

  
3504000 assume 1/2 cars, 1/2 LT 

    Paved Road VMT - haul 
trucks 

  
10161663 

       Service Vehicle VMT 
  

73000 
       

           Emissions, tons 
          

           Access Road - Employees 
          

 
LDGV LDGT Total 

       PM 0.00 0.00 0.01 
       NOx 0.24 0.31 0.55 
       VOC 0.30 0.37 0.67 
       CO 4.12 5.30 9.42 
       Rev SO2 0.00 0.00 0.003 
       

           Access Road OTR Coal Trucks 
         

   
HDDV 

       PM 
  

0.12 
       NOx 

  
3.73 

       VOC 
  

0.22 
       CO 

  
1.66 

       

           Cars/LT 
          Assume 1/2 cars, 1/2 LT  
          Fuel Economy 27.5 mpg-cars 23.5 mpg-LT trucks CAFE Proposed Rule for 2010 

  Avg. Fuel Economy 25.5 mpg 
        Gallons of fuel 11450.9804 

         Gasoline density 6.17 lb/gal AP-42 Appendix A, page A-7 
      CO2 lb/gallon - gasoline 19.4 EPA Emission Facts EPA420-F-05-003 (February 2005) 

   CO2 Emissions, tons 111.07451 
         

           Access Road 
          OTR Coal Haul Trucks 
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6.6 mpg Atmospheric Environment 40 (2006) 
     

           fuel consumption 
 

34991.95 gal 
       

           CO2 22.2lb/gal 388 tons 
       

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
          

           SO2 Emissions 
 

0.004 Tons 
       

           Paved Road  - cars/LT - tons/year 
         

 
LDGV LDGT Total 

       PM 0.05 0.06 0.11 
       NOx 2.91 3.67 6.59 
       VOC 3.57 4.46 8.03 
       CO 49.44 63.56 113.00 
       Rev SO2 0.01 0.02 0.03 
       

           Haul Trucks - tons/year 
          

   
HDDV 

       PM 
  

5.36 
       NOx 

  
163.93 

       VOC 
  

9.73 
       CO 

  
73.23 

       

           Service Vehicles - tons/year 
          

   
HDDV 

       PM 
  

0.04 
       NOx 

  
1.18 

       VOC 
  

0.07 
       CO 

  
0.53 

       

           Heavy Duty Diesel Vehicles - Service Vehicles 
        

           6.6 mpg Atmospheric Environment 40 (2006) 
     

           fuel consumption 
 

11060.61 gal 
       

           CO2 22.2lb/gal 122.7727 tons 
       

           SO2 Assume 15 ppm S 
        

 
Mol. Wt of SO2 = 2 *S 

        Diesel fuel 7.05 lb/gal 
          

           SO2 Emissions 
 

0.001 Tons 
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Underground Mining 
        Coal Haul Trucks 
        Same as for surface mining 
        Haul truck capacity is 100 tons, Truck MT weight is 80.4 tons, full weight is180.4 tons 

   One-way travel distance is  1 mile 
      

         

   
Tons 2000000 Trips 20000 

  

         AP-42 13.2.2.2 Equation 1a and Table 13.2.2-2 
      E = k (s/12)^a (W/3)^b 

        

         Use PM10 particle size multipliers for unpaved roads AP-42 13.2.2 
     Use PM2.5 particle size multiplier from MRI, 2006 (Background document for Revisions  

   to Fine Fraction Ratios Used in AP-42 - Table 1) 
      

         TSP MT EF 11.33 TSP Full EF 16.30 lb/VMT 
    

PM10 MT EF 2.89 
PM10 Full 
EF 4.15 

     
PM2.5 MT EF 0.29 

PM2.5 Full 
EF 0.42 

     

         Uncontrolled Tons/yr 
 

(EF*MT Trips + EF*Full Trips)*One way Distance/2000 
   

 
TSP PM10 PM2.5 

     

 
276.3 70.4 7.04 

     

         
Coal Haul Road Control Efficiency 

 
85% 

Assume chemical suppressant and water (UDEQ Memo, March 10, 
2008) 

 
41.5 10.6 1.1 

     

         

         Coal Loading 
        Same as for surface mining coal loading 

       

         AP-42 13.2.4-4 
        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

      lb/ton*tons/year/2000 lb/ton 
        

         

         

 
TSP PM10 PM2.5 

     Particle Size Multiplier (k) 0.74 0.35 0.053 
     

         Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 

     

         Emission factors in g/kW-hr from 
       FR Vol. 69 No. 124 6/29/2004 Table 6 
       Cat 990H Loader, 468 kw, 22.6 gal/hr 
       

         Cat 990H Loader 
        468 kW 

       22.6 gal/hr 
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g/kW-hr Emissions, Tons 

     NOx 0.4 1.8 
 

Emission factors in g/kW-hr from 
  VOC 0.19 0.9 

 
FR Vol. 69 No. 124 6/29/2004 Table 6 

  CO 3.5 15.8 
      PM 0.02 0.1 
      

         Assume loader operates 8760 hours per year 
      

         fuel consumption 
 

197976 gal 
     

         CO2 22.2lb/gal 2197.5336 EPA Emission Facts EPA420-F-005-001 
  

         SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

      Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.0209 Tons 
     

         Coal Haul Truck 
        Emission factors in g/kW-hr from 

       FR Vol. 69 No. 124 6/29/2004 Table 7 
       Same as for surface mining 

        CAT 777F Off-highway Truck 
        700 kW 

       22.05 gal/hr fuel consumption (Caterpillar email) 
    

 
g/kW-hr Emissions, Tons 

     NOx 3.5 23.7 
 

Emission factors in g/kW-hr from 
  VOC 0.4 2.7 

 
FR Vol. 69 No. 124 6/29/2004 Table 7 

  CO 3.5 23.7 
      PM 0.1 0.7 
      

         fuel consumption 
 

193158 gal 
     

         CO2 22.2lb/gal 2144.0538 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 

         SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

      Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.0204 Tons 
     

         

         2 highwall miners, 2 MMtpy mined 
       

         Generators 
        3,000 kW of power needed 
        2 1500 kW generators 
        

         Gaseous 
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3000 kW of power needed 
 

1 kW =  1.341022 HP 
 

    
3000 kW =  4023.066 

  

 
kW 

       92.6 gal/hr fuel consumption at 75% load (Caterpillar 1650 ekW gen set) - each 
  

 
g/kW-hr Emissions, Tons 

     

         PM 0.1 2.9 
 

Generators are subject to 40 CFR Part 60 Subpart IIII 

NOx 0.67 19.4 
 

Section 60.4201(a) makes the generators in 2011-2014 subject to  

VOC 0.4 11.6 
 

the Tier 4 standards 
   CO 3.5 101.4 

 
FR Vol. 69 No.124 June 29, 2004 

  

    
Section 1039.102 Table 7 

   

         fuel consumption 
 

1622352 gal 
     

         CO2 22.2lb/gal 18008.1072 tons EPA Emission Facts EPA420-F-05-003 (February 2005) 

         SO2 Assume 15 ppm S 
      

 
Mol. Wt of SO2 = 2 *S 

      Diesel fuel 7.05 lb/gal 
        

         SO2 Emissions 
 

0.172 Tons 
     

         HAPS 
        

         AP-42 Table 3.4-1 
        TOC 0.090 lb/MMBtu 

      NMHC 0.0819 
       Benzene 7.76E-04 
       Toluene 2.81E-04 
       Xylenes 1.93E-04 
       Formaldehyde 7.89E-05 
       Acetaldehyde 2.52E-05 
       Acrolein 7.88E-06 
       

         To calculate HAPS, use the EF ratio HAP/NMHC * VOC emissions 
     

         

 
Benzene Toluene Xylenes Formaldehyde Acetaldehyde Acrolein 

  

 
1.84E-01 6.66E-02 

4.57E-
02 1.87E-02 5.97E-03 1.87E-03 

  

         Coal Dumping from Highwall Miner 
       

         AP-42 13.2.4-4 
        E = k(0.0032)(U/5)^1.3/(M/2)^1.4, pounds/ton 

      lb/ton*tons/year/2000 lb/ton 
        

         

 
TSP PM10 PM2.5 

     Particle Size Multiplier (k) 0.74 0.35 0.053 
     

         Uncontrolled Emissions 
(ton/yr) 0.44 0.21 0.03 
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Duel and Kim Reference 
    

      Gas Content of Coal in Alton Coal Field 
   Assume gas is 100 % methane (CH

4
) 

   Assume 100 % of methane in coal is released 
  

      

 
cm

3
/g ft

3
/ton ft

3
/yr 

ton 
CH4/yr ton CO

2
e/yr 

Smirl Coal Bed 0.10 3.2036762 6407352.5 269216 
       
5,653,546  

      Constants 
     

      907185 g/ton 
    28317 cm

3
/ft

3
 

    2000000 ton/yr 
    23.8 ft

3
/lb AP-42 Appendix A 

  21 Global warming potential 
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Alton Tract - Alternative 
B 

                  Area Source PM10 Apportioning 
Calculations 

                

                    

                    

Max 

Developme

nt Year Area 

Access 

Road 

Traffic 

Coal 

Haul 

Truck 

Traffic 

-PM 

Coal 

Haul 

Truck 

Traffic 

-Gases 

Grader

s 

Service_ve

h-PM 

Service_ve

h-Gases 

Bulldoze

rs 

Overburde

n Loading 

Overburde

n Haul 

Truck -

PM 

Overburde

n Haul 

Truck -

Gases 

Topsoil 

Scrapin

g 

Coal 

Loadin

g 

Blastin

g 

Wind 

Erosio

n 

Coal 

Processin

g 

Generato

rs Total 

 Worst-Case Total Development 

 

8% 10% 50% 42% 50% 50% 70% 54% 70% 

  

70% 50% 

    

 

Main Coal Pit 

 

33% 20% 20% 33% 20% 30% 30% 46% 30% 

 

100% 30% 30% 

    

 

Reclamation 

      

20% 

   

100% 

  

20% 

    

 

Coal Haul Truck 

Road 

 

58% 70% 30% 25% 30% 

            

 

Access Road 100% 

                 

 

Facilities 

                 
Check 

 

PM-10 Emissions 

(tons) 49.7 12.68   1.36 4.92   16.85 4.02 29.82   10.28 0.21 0.25 19.84 11.65 1.93 163.5 163.5 

                    

 

PM-2.5 Emissions 

(tons) 5.1 1.27   0.10 0.49   9.22 0.61 2.98   1.03 0.03 0.01 2.98 1.18 1.93 26.9 26.9 

                    

 

NOx Emissions 

(tons) 4.27 

 
23.66 1.14 

 
1.18 3.46 0.00 

 
169.86 1.77 1.81 2.55 0.00 0.00 12.94 222.6 222.6 

                    

 

CO Emissions 

(tons) 11.08 

 
23.66 10.00 

 
0.53 30.25 0.00 

 
169.86 15.48 15.82 10.05 0.00 0.00 67.59 354.32 354.32 

                    

 

SO2 Emissions 

(tons) 0.01 

 
0.01 0.00 

 
0.00 0.04 0.00 

 
0.05 0.01 0.02 0.30 0.00 0.00 0.13 0.58 0.58 

                    

                    

                    

                    

                    

 

Yellow indicates 
changed 
emissions 
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Alton Tract - Alternative 
C 

                AERMOD Area Source PM-10 
Modeling Emissions 

               

                 

  
Emissions by Area (g/s) 

         

Emission Activities 

Total 

Annual PM-

10 Q (g/s) 

Total 

Development 

Area  

Main 

Coal Pit 

Reclamat

ion 

Facilitie

s 

Coal 

Haul 

Truck 

Road 

Access 

Road Check 

        Graders 0.0390 0.0195 0.0078 

  

0.0117 

 

0.0390 

        Bulldozers 0.4846 0.2423 0.1454 0.0969 

   

0.4846 

        Overburden Loading 0.1156 0.0809 0.0347 

    

0.1156 

        Overburden Haul Truck 0.8578 0.4615 0.3963 

    

0.8578 

        Topsoil Scraping 0.2956 

  

0.2956 

   

0.2956 

        Coal Loading 0.0060   0.0060 

    

0.0060 

        Blasting (within pit) 0.0073 0.0051 0.0022 

    

0.0073 

        Wind Erosion 0.5708 0.2854 0.1712 0.1142 

   

0.5708 

        Coal Processing (increase to 25' 

release height) 0.3351 

   

0.3351 

  

0.3351 

        Access Road Traffic 1.4287 

     

1.4287 1.4287 

        Coal Haul Truck 0.3647 0.0303 0.1218     0.2126 

 

0.3647 

        Service Vehicles (separated from 

graders line item) 0.1415 0.0590 0.0471 

  

0.0354 

 

0.1415 

        Total Emissions by Area 4.6467 1.18 0.93 0.51 0.34 0.26 1.43 4.6467 

        

                 

Source Description 

 

Total 

Development 

Area 

Main Coal 

Pit 

Reclamatio

n Facilities 

Coal Haul 

Truck Alton to Facilities area 

        Area (m
2
) 

 
806,600 274,081 274,713 152,856 

           Emissions (g/s) 

 
1.1840 0.9325 0.5067 0.3351 0.2597 1.4287 

         Initial Lateral Width (m) 

                Road Segment Length (m) 

                
Model Emission Rate (g/s-m2) 

 
1.4679E-06 3.40236E-06 1.84439E-06 

2.19215E-

06 

           Road Segments 

     

44 140 

         Volume Source Emission Rate 

(g/s) 

     
0.0059 0.01021 

         

                 
                 

                 

                 Open Pits Source 
Calculations 

have to model volume sources as independent adjacent sources with emissions input as g/s (BEEST 
figures out g/sec-m2 by area and volume inputs) 

       Coal Pit Volumes(Assumes 
180ft Depth) Leg 1 Leg 2 Leg 3 

             Xinit(m) 100.58 100.58 100.58 
             Yinit(m) 1325 800 600 
             

Depth(m)** 54.9 54.9 54.9 
Total Volume of 
Open pits 

           
Volume (m3) 7,311,643 4,414,577 3,310,933 

15037152
.55 

            Equivalent Surface Area (m2) 133268.5 80464 60348 274080.5 
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Emissions (g/s) 
0.45342704

1 0.27376727 
0.205325

452 0.9325 
(Matches main coal pit 
emissions above) 

         
Model Emission Rate (g/s-m2) 

   

3.4024E-
06 

            

                 Main Pit (Overburden 
removal, etc.) Leg 1 Leg 2 Leg 3 

             Assumes 120 foot average 
depth 

                Xinit(m) 296 296 296 
             Yinit(m) 1325 800 600 
             

Depth(m) ** 36.58 36.58 36.58 
Total Volume of 
Open pits 

           
Volume (m3) 14,345,107 8,661,197 6,495,898 

29502201
.60 

            Equivalent Surface Area (m2) 392200 236800 177600 806600 
            

Total (g/s) 
0.57571022

4 0.347598626 
0.260698

969 1.1840 
(Matches total development area 
emissions above) 

        
Model Emission Rate (g/s-m2) 

   

1.4679E-
06 

            

                 ** The BEEST AERMOD processor figures out the pit depth by using the input volume 
and surface area for the source 
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Alton Tract - Alternative C 
               AERMOD Area Source PM-2.5 Modeling 

Emissions 
              

                

  
Emissions by Area (g/s) 

        

Emission Activities 

Total Annual 

PM-2.5 Q (g/s) 

Total Development 

Area 

Main Coal 

Pit 

Reclamati

on Facilities 

Coal Haul 

Truck 

Road 

Access 

Road   

       Graders 0.0027 0.0014 0.0005 

  

0.0008 

 

0.0027 

       Bulldozers 0.2652 0.1326 0.0796 0.0530 

   

0.2652 

       Overburden Loading 0.0175 0.0123 0.0053 

    

0.0175 

       Overburden Haul Truck 0.0858 0.0462 0.0396 

    

0.0858 

       Topsoil Scraping 0.0296 

  

0.0296 

   

0.0296 

       Coal Loading 0.0009 

 

0.0009 

    

0.0009 

       Blasting 0.0004 0.0003 0.0001 

    

0.0004 

       Wind Erosion 0.0856 0.0428 0.0257 0.0171 

   

0.0856 

       Coal Processing 0.0338 

   

0.0338 

  

0.0338 

       Access Road Traffic 0.1463 

     

0.1463 0.1463 

       Coal Haul Truck 0.0365 0.0030 0.0122 

  

0.0213 

 

0.0365 

       Service Vehicles (separated from graders line 

item) 0.0141 0.0071 0.0028 

  

0.0042 

 

0.0141 

       Total, g/sec 0.718 0.25 0.17 0.10 0.03 0.03 0.15 0.7185 

       Total, ton/yr 24.97 

              
Source Description 

 

Total Development 

Area Main Coal Pit Reclamation Facilities 

Coal Haul 

Truck Alton to Facilities area 

       Area (m
2
) 

 
806,600 274,081 274,713 152,856 

          Emissions (g/s) 

 
0.2456 0.1667 0.0997 0.0338 0.0263 0.1463 

        Initial Lateral Width (m) 

               Road Segment Length (m) 

               Model Emission Rate (g/s-m2) 

 
3.04478E-07 6.08322E-07 3.63027E-07 2.21334E-07 

          Road Segments 

     

44 144 

        Volume Source Emission Rate (g/s) 

     
0.00060 0.00102 

        

                

      
0.001614 

Haul road and access road 
overlap 

       
                

                Open_Pits 
               Coal Pit Volumes (210' below grade) Leg 1 Leg 2 Leg 3 

            Xinit(m) 110 110 110 
            Yinit(m) 1000 1000 750 
            Depth(m) 62.5 62.5 62.5 
            Volume (m3) 6873240 6873240 5154930 18901410 

           Equivalent Surface Area (m2) 110000 110000 82500 302500 
           Emissions at Pit Bottom (g/s) 

   
0.0009 

           Emissions assumed at 1/2 depth of pit g/s) 
   

0.1508 
           

Emissions (g/s) 0.015046561 0.055170725 
0.0413780

44 0.1517 
0.1115953

31 
          

Model Emission Rate (g/s-m2) 

   

5.0155E-
07 

           

                Main Pit (Overburden removal, etc.) Leg 1 Leg 2 Leg 3 
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assume 100' below grade 
               Xinit(m) 350 350 350 

            Yinit(m) 800 1400 700 
            Depth(m) 30 30 30 
            Volume (m3) 8,400,000 14,700,000 7,350,000 
            Equivalent Surface Area (m2) 280000 490000 245000 1015000 

           emissions in main pit overburden removal 
area (g/s) 

   
0.0584 

           other emissions assumed at 1/2 depth of main pit area 
  

0.1771 
           

Total (g/s) 0.064963451 0.113686039 
0.0568430

2 0.2355 
           

Model Emission Rate (g/s-m2) 

   

2.3201E-
07 
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Alton Tract - Alternative C 
                AERMOD Area Source NOx Modeling Emissions 

               

                  

  
Emissions by Area (g/s) 

          

Emission Activities 

Total Annual 

NOx Q (g/s) 

Total Development 

Area 

Main Coal 

Pit Reclamation Facilities 

Coal Haul 

Truck Road 

Access 

Road   

         Graders 0.0329 0.0164 0.0066 

  

0.0099 

 

0.0329 

         Bulldozers 0.0994 0.0497 0.0298 0.0199 

   

0.0994 

         Overburden Loading 0.0000 0.0000 0.0000 

    

0.0000 

         Overburden Haul Truck 4.8865 3.4205 1.4659 

    

4.8865 

         Topsoil Scraping 0.0509 

  

0.0509 

   

0.0509 

         Coal Loading 0.0520 

 

0.0520 

    

0.0520 

         Blasting 0.0734 0.0513 0.0220 

    

0.0734 

         Wind Erosion 0.0000 0.0000 0.0000 0.0000 

   

0.0000 

         Coal Processing 0.0000 

   

0.0000 

  

0.0000 

         Access Road Traffic 0.1230 

     

0.1230 0.1230 

         Coal Haul Truck 0.6806 0.0681 0.1361 

  
0.4764 

 

0.6806 

         Service Vehicles 

(separated from graders 

line item) 0.0339 0.0169 0.01 

  

0.0102 

 

0.0339 

         Total 6.03 3.62 1.72 0.07 0.00 0.50 0.12 6.03 

         

 
209.69 

                

                  
Source Description 

 

Total Development 

Area Main Coal Pit Reclamation Facilities 

Coal Haul 

Truck Alton to Facilities area 

         Area (m
2
) 

 
1,255,880 303,991 264,387 152,856 

            Emissions (g/s) 

 
3.6230 1.7192 0.0708 0.0000 0.4964 0.1230 

          Initial Lateral Width (m) 

     
45.77 45.77 

          Road Segment Length (m) 

                 Model Emission Rate 

(g/s-m2) 

 
2.88486E-06 5.6556E-06 2.6771E-07 0 

            Road Segments 

     

66 143 

          Volume Source Emission Rate (g/s) 

    
0.0075 0.00086 

          

                  

      
0.00838 

Haul road and access road 

overlap 
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                  Alton Tract - Alternative C 
                AERMOD Area Source CO Modeling Emissions 

               

                  

  
Emissions by Area (g/s) 

          

Emission Activities 

Total Annual CO 

Q(g/s) 

Total Development 

Area Main Coal Pit Reclamation Facilities 

Coal Haul 

Truck Road Access Road   

         Graders 0.2878 0.1439 0.0576 

  

0.0863 

 

0.2878 

         Bulldozers 0.8702 0.4351 0.2610 0.1740 

   

0.8702 

         Overburden Loading 0.0000 0.0000 0.0000 

    

0.0000 

         Overburden Haul Truck 4.8865 3.4205 1.4659 

    

4.8865 

         Topsoil Scraping 0.4453 

  

0.4453 

   

0.4453 

         Coal Loading 0.4550 

 

0.4550 

    

0.4550 

         Blasting 0.2891 0.2024 0.0867 

    

0.2891 

         Wind Erosion 0.0000 0.0000 0.0000 0.0000 

   

0.0000 

         Coal Processing 0.0000 

   

0.0000 

  

0.0000 

         Access Road Traffic 0.3188 

     

0.3188 0.3188 

         Coal Haul Truck 0.6806 0.0681 0.1361 

  

0.4764 

 

0.6806 

         
Service Vehicles (separated 

from graders line item) 0.0151 0.0076 0.0030 

  

0.0045 

 

0.0151 

         Total 8.23 4.27 2.46 0.62 0.00 0.56 0.32 8.2331 

         

 
286.18 

                

                  Source Description 

 
Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

         Area (m
2
) 

 
1,255,880 303,991 264,387 152,856 

            Emissions (g/s) 

 
4.2699 2.4624 0.6193 0.0000 0.5627 0.3188 

          Initial Lateral Width (m) 

     
45.77 45.77 

          Road Segment Length (m) 

                 Model Emission Rate (g/s-

m2) 

 
3.39995E-06 8.10024E-06 2.34246E-06 0 

            Road Segments 

     

66 143 

          Volume Source Emission Rate (g/s) 

    
0.00853 0.00223 

          

                  

      
0.01076 Haul road and access road overlap 
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Alton Tract - Alternative C 
                AERMOD Area Source SO2 Modeling Emissions 

               

                  

  
Emissions by Area (g/s) 

          

Emission Activities 

Total Annual SO2 

Q(g/s) 

Total Development 

Area 

Main Coal 

Pit Reclamation Facilities 

Coal Haul 

Truck Road Access Road   

         Graders 0.0001 0.0001 0.0000 

  

0.0000 

 

0.0001 

         Bulldozers 0.0012 0.0006 0.0004 0.0002 

   

0.0012 

         Overburden Loading 0.0000 0.0000 0.0000 

    

0.0000 

         Overburden Haul Truck 0.0014 0.0010 0.0004 

    

0.0014 

         Topsoil Scraping 0.0004 

  

0.0004 

   

0.0004 

         Coal Loading 0.0006 

 

0.0006 

    

0.0006 

         Blasting 0.0086 0.0060 0.0026 

    

0.0086 

         Wind Erosion 0.0000 0.0000 0.0000 0.0000 

   

0.0000 

         Coal Processing 0.0000 

   

0.0000 

  

0.0000 

         Access Road Traffic 0.0002 

     

0.0002 0.0002 

         Coal Haul Truck 0.0003 0.0000 0.0001 

  
0.0002 

 

0.0003 

         
Service Vehicles (separated 

from graders line item) 0.0000 0.0000 0.0000 

  

0.0000 

 

0.0000 

         Total 0.0129 0.0078 0.0041 0.0006 0.0000 0.0002 0.0002 0.0129 

         

 

0.45 

                

                  Source Description 

 
Total Development Area Main Coal Pit Reclamation Facilities Coal Haul Truck Alton to Facilities area 

         Area (m
2
) 

 
1,255,880 303,991 264,387 152,856 

            Emissions (g/s) 

 
0.0078 0.0041 0.0006 0.0000 0.0002 0.0002 

          Initial Lateral Width (m) 

     
45.77 45.77 

          Road Segment Length (m) 

                 Model Emission Rate (g/s-

m2) 

 
6.1817E-09 1.34214E-08 2.34853E-09 0 

            Road Segments 

     

66 143 

          Volume Source Emission Rate (g/s) 

    
0.000004 0.000001 

          

                  

      
0.000005 Haul road and access road overlap 

         

                  

                  

                   



APPENDIX L. 
ALTON COAL TRACT LBA EIS NOISE MODELING REPORT 



 



Alton Coal Tract LBA EIS 
Noise Modeling Report  

Prepared for 

Bureau of Land Management, 
Kanab Field Office 

Prepared by 

SWCA Environmental Consultants 

March 2014 



 

 
 
 
 
 
 
 
 
 

  



 

 
 
 

ALTON COAL TRACT LBA EIS 
NOISE MODELING REPORT 

 
 
 
 
 
 

Prepared for 

Bureau of Land Management 
Kanab Field Office 

669 South Highway 89A 
Kanab, Utah 84741 

(435) 644-1200 
 
 
 
 
 
 
 
 

SWCA Environmental Consultants 
257 East 200 South, Suite 200 

Salt Lake City, Utah 84111 
(801) 322-4307 
www.swca.com 

 
 
 
 
 
 
 

March 2014 
  

 



 

 

 



Alton Coal Tract LBA EIS Noise Modeling Report  

CONTENTS 
1. Introduction ......................................................................................................................................... 1 
2. Changes from Draft Protocol to Final Modeling Report ................................................................ 2 
3. Noise Fundamentals ............................................................................................................................ 2 

3.1. Definition of Acoustical Terms..................................................................................................... 3 
3.2. Noise Assessment Components .................................................................................................... 4 

4. Source Characterization..................................................................................................................... 4 
4.1. Noise from On-Tract Mining Activity .......................................................................................... 5 
4.2. Roadway Noise ............................................................................................................................. 9 
4.3. Modeling Mining and Roadway Noises ...................................................................................... 10 
4.4. Blasting Noise and Vibration ...................................................................................................... 11 

5. Baseline Conditions Characterization............................................................................................. 13 
5.1. Ambient Sound Levels ................................................................................................................ 17 
5.2. Baseline Conditions for Blasting Noise and Vibration ............................................................... 18 

6. Soundscape Modeling Approach ..................................................................................................... 21 
6.1. Description of Model: SoundPLAN ........................................................................................... 21 
6.2. Technical Capabilities and Limitations ....................................................................................... 21 
6.3. Technical Options Used in Modeling ......................................................................................... 22 

6.3.1. Meteorological Conditions .................................................................................................. 23 
7. Noise and Vibration Impacts ........................................................................................................... 23 

7.1. Operational Noise Modeling ....................................................................................................... 23 
7.1.1. Mining on Block C .............................................................................................................. 24 
7.1.2. Mining on Block NW .......................................................................................................... 27 
7.1.3. Mining on Block S .............................................................................................................. 31 
7.1.4. Roadway Impacts to the Town of Hatch ............................................................................. 34 
7.1.5. Roadway Impacts to the Town of Panguitch ...................................................................... 34 

7.2. Blasting Calculation Results ....................................................................................................... 37 
8. Literature Cited ................................................................................................................................ 40 
 
  

i 



Alton Coal Tract LBA EIS Noise Modeling Report  

APPENDICES 
Appendix A. Alton Coal Tract LBA EIS Noise Modeling Protocol  
Appendix B. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 
Appendix C. Noise Level Contributions from Different Sources to each Receptor 
Appendix D. Calculations for Blasting Noise and Vibration Impacts at each Receptor 

FIGURES 
Figure 1. Mining blocks and source map. ................................................................................................. 7 
Figure 2. Overview map. ........................................................................................................................ 15 
Figure 3.  Point receptor and source map for mining on Block C. .......................................................... 25 
Figure 4.  Contour line and grid noise map for mining on Block C. ....................................................... 26 
Figure 5.  Point receptor and source map for mining on Block NW. ...................................................... 28 
Figure 6.  Contour line and grid noise map for mining on Block NW. ................................................... 30 
Figure 7.  Point receptor and source map for mining on Block S. ........................................................... 32 
Figure 8.  Contour line and grid noise map for mining on Block S. ........................................................ 33 
Figure 9.  Contour line and grid noise map for town of Hatch. ............................................................... 35 
Figure 10.  Contour line and grid noise map for town of Panguitch.......................................................... 36 
 

TABLES 
Table 1. Plant and Equipment Fleet for Mining Activities ...................................................................... 5 
Table 2. Modeled Scenarios .................................................................................................................. 11 
Table 3. Airblast and Vibration Equations ............................................................................................ 12 
Table 4. Bryce Canyon National Park Noise Level Survey Results...................................................... 17 
Table 5. Noise-sensitive Receptor Table ............................................................................................... 18 
Table 6. Federal Airblast Noise Limits ................................................................................................. 19 
Table 7. Federal Blasting Vibration Limits ........................................................................................... 19 
Table 8. Chae Building Vibration Criteria ............................................................................................ 20 
Table 9. Airblast and Vibration Blasting Threshold Values ................................................................. 21 
Table 10. Technical Parameters to Be Used in Modeling ....................................................................... 23 
Table 11. Calculated Sound Levels at Individual Point Receptors from Mining on Block C. ................ 24 
Table 12. Calculated Sound Levels at Individual Point Receptors from Mining on Block NW ............. 29 
Table 13. Calculated Sound Levels at Individual Point Receptors from Mining on Block S ................. 31 
Table 14. Blasting Calculation Results ................................................................................................... 38 
Table 15. Maximum Airblast Impact Distances ...................................................................................... 38 
Table 16. Maximum Vibration Impact Distances ................................................................................... 39 

 

ii 



Alton Coal Tract LBA EIS Noise Modeling Report  

1. INTRODUCTION 
Alton Coal Development, LLC has proposed to mine coal deposits primarily on federal land near the 
town of Alton, Utah (Alton Coal Tract Lease by Application Draft Environmental Impact Statement 
[DEIS]). The DEIS addresses existing soundscapes and the impacts to those soundscapes from the 
Proposed Action and action alternatives (Bureau of Land Management [BLM] 2011). Several comments 
were received regarding the need to provide additional analysis on potential noise impacts from the 
Proposed Action and action alternatives on existing soundscapes. Therefore, a computerized noise 
modeling study of potential noise impacts from the Proposed Action and action alternatives (hereinafter 
jointly referred to as the project) was conducted to address noise-related comments to the DEIS. This 
noise modeling study was done in accordance with the May 2013 Alton Coal Tract LBA EIS Noise 
Modeling Protocol (Appendix A), with the exceptions noted in Section 2. 

Noise levels were modeled and analyzed from several sources of mining activity. Noise levels from 
mobile and stationary mining equipment, increased mining-related traffic levels on local roadways, and 
mining blasting events were analyzed and/or modeled to determine if noise impacts result above 
regulatory thresholds and/or existing ambient conditions within potentially affected 
residential/commercial areas and at specific sensitive receptors.  

Increased ambient noise levels would result from intermittent use of project mining equipment and 
process operations. A variety of mobile-source mining equipment (excavators, front-end loaders, scrapers, 
graders, etc.) would be used to carry out the main mining function of the extraction and removal of soils 
and rock layers covering the coal. In addition to the mobile-source mining equipment, stationary 
processing equipment (crushers, screens, etc.) would be used to size and load the coal. Potential noise 
emissions from both mobile-source mining equipment and the fixed-position processing equipment were 
modeled assuming worst-case conditions (i.e., all the proposed equipment operating at the same time). 

Increased off-site roadway noise would occur from increased vehicular traffic on public roadways from 
vehicles associated with the project. Both worker-commute trips to and from the mine site and coal haul 
truck trips were accounted for and computer modeled. Roadway noise and noise from mining activities 
were both accounted for in the same modeled output to account for any noise overlap between the two, 
where appropriate (i.e., noise sensitive receptors in Bryce Canyon National Park and in and around the 
town of Alton). 

Additionally, mine blasting can result in substantial noise and vibration, particularly in the very low 
frequency range. However, because mine blasting is both highly transient and occurs at a low frequency 
range, noise from mine blasting is generally assessed using empirical equations rather than a computer 
model. Therefore, equations to calculate noise and vibration from blasting were used to estimate noise 
and vibration levels at specific points of interest.  

Mining activities (i.e., mining equipment, increased traffic, and blasting) were analyzed to determine 
potential noise impacts to the town of Alton, sensitive receptors within Bryce Canyon National Park (i.e., 
Yovimpa point, Riggs Spring, and Farview Point), and to sensitive receptors in and around the tract. 
Additionally, the towns of Hatch and Panguitch, despite their distance from the tract, were evaluated to 
determine whether increased traffic levels on roadways through these towns could impact noise levels in 
these two towns. 

1 
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2. CHANGES FROM DRAFT PROTOCOL TO FINAL 
MODELING REPORT 

The following substantive changes were made from the modeling approach outlined in the draft protocol 
to the final modeling: 

• Because US-89 does not run through or near the town of Alton, Alton Road and other local 
roadways (1st East Street, East 200 South Street, County Road 10) were added to the model as 
applicable. Baseline vehicle traffic data were gathered from the Utah Department of 
Transportation (UDOT). Modeling of roadways is discussed in further detail in Section 4.2. 

• A drill rig was added to the mobile equipment roster (adding this piece of equipment increased 
the aggregated sound power level of the equipment by 0.1 dBA; therefore, when rounded to the 
nearest whole number, the 134 dBA remained valid and was still used in the model). Section 4.1 
discusses the sound power levels of equipment in further detail. 

• More representative equations were used from the protocol to derive blasting noise and vibration 
at fixed locations. The blasting equations proposed in the protocol were for a gold mine in 
Australia, whereas the blasting equations used in this report were derived from United States-
based coal mine blasting data, and thus were identified as being more representative of project 
blasting. The equations used in this report, although of a different form than the ones identified in 
the protocol, give comparable results to the proposed equations from the protocol. Section 4.4 
discusses the equations used to conservatively estimate blasting noise and vibration. 

• Additional single-point receptors were added for both the modeling and the evaluation of blasting 
noise and vibration. These receptors were added to better portray noise and vibration impacts. 
Modeling receptor locations are discussed in further detail in Section 5.1. Blasting noise and 
vibration receptor locations are discussed in further detail in Section 5.2. 

• The thresholds for assessing blasting noise and vibration impacts were changed to better reflect 
impact levels identified in the scientific literature, as discussed is Section 5.2. The protocol relied 
on threshold values determined solely from regulation, whereas an analysis of the state of the 
science of blasting noise and vibration conducted for this report was able to identify human 
awareness threshold values as well. 

Other minor changes from the protocol are not explicitly addressed herein. Comments to the draft 
protocol were received from the BLM, Alton Coal Development, and the National Park Service (NPS). 
Suggested changes were made to the modeling and analysis, as appropriate.  

3. NOISE FUNDAMENTALS 
Airborne sound is the rapid fluctuation of air pressure caused by mechanical vibrations. Simply defined, 
noise is “unwanted sound” that interferes with normal activities or in some way reduces the quality of the 
environment. Response to noise varies according to its type, perceived importance, appropriateness in the 
setting, time of day, and the sensitivity of the individual receptor. This section provides definitions of 
common acoustical terms and an explanation of the noise assessment components used throughout this 
assessment. 

2 
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3.1. Definition of Acoustical Terms 
The following describes the acoustical terms used throughout this analysis: 

• Ambient sound level is defined as the composite of noise from all sources near and far, the normal 
or existing level of environmental noise at a given location. 

• A decibel (dB) is the dimensionless unit commonly used to measure sound levels. The dB scale is 
logarithmic; therefore, individual dB values for different sources cannot simply be added together 
to calculate the sound level for the two sources. For example, two 50-dB sources, added 
logarithmically, produce a collective noise level of 53 dB, not 100 db. 

• Sound measurement is further refined by using a decibel A-weighted sound level (dBA) scale that 
more closely measures how a person perceives sound. There is a strong correlation between A-
weighted sound levels and the way the human ear perceives sound. 

• Percentile sound level (Ln) is the decibel value exceeded during n% of a measurement period. For 
example, L10 is a relatively loud noise exceeded only 10% of the measured time, whereas L90 is a 
relatively quiet sound exceeded 90% of the measured time. 

• Equivalent noise level (Leq) is the energy-averaged A-weighted noise level during a measurement 
period. 

• Intruding noise is noise that intrudes over and above the existing ambient sound level at a given 
location. The relative intrusiveness of a sound depends on its amplitude, duration, frequency, time 
of occurrence, and tonal informational content, as well as the prevailing ambient sound level. 

• Natural ambient sound level (Lnat) is derived by subtracting out all human-caused, mechanical, or 
electrical sounds from collected sound level data. This is done by calculating the percentage of 
extrinsic sounds either by listening to sound recordings collected contemporaneously with the 
data and/or by analyzing daily spectrograms and then using a mathematical formula to subtract 
calculated extrinsic sounds from the data. 

• Sound pressure level (SPL) is the sound force per unit area, usually expressed in microPascals 
(µPa) or pounds per square inch (psi). The sound pressure level is expressed in decibels as 20 
times the base 10 logarithm of the ratio between the pressures exerted by the sound to a reference 
sound pressure (usually 20 µPa or 2.9×10-9 psi, which are equivalent and which are both used as 
the reference sound pressure in this report). 

• Sound power level (SWL) is the sound power emitted by a sound source, usually expressed in 
picoWatts (pW). The sound power level is expressed in decibels as 10 times the base 10 
logarithm of the ratio between the pressures exerted by the sound to a reference sound power 
(usually 1 pW, which is used as the reference sound power in this report). 

• Peak particle velocity (PPV) is the maximum velocity of ground particles (vibration) in any 
dimension (i.e., vertical, radial, or transverse). The peak particle velocity can be expressed as 
either an acceleration (usually in millimeters per square second [mm/s2] or inches per square 
second [in/s2]) or as a velocity (usually in millimeters per second [mm/s] or inches per second 
[in/s]). 

• Airblast overpressure refers to the pressure caused by a shockwave (i.e., an abrupt, discontinuous 
change in a medium) from an explosion over and above normal atmospheric pressure. Airblast 
overpressure is expressed herein in linear (i.e., non-weighted) decibels.  

3 
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3.2. Noise Assessment Components 
A noise assessment is based on the following components: a sound-generating source, a medium through 
which the source transmits and the pathways taken by these sounds, and an evaluation of the proximity to 
receptors (i.e., noise sensitive areas [NSAs]). Soundscapes are affected by the following factors: 

• Source: The sources of sound and vibration are any generators of small back-and-forth motions 
(i.e., motions that transfer their motional energy to the transmission path where it is propagated). 
The acoustic characteristics of the sources are very important. Sources must generate sound or 
vibration of sufficient strength, approximate pitch, and duration so that the sound or vibration 
may be perceived and is capable of causing adverse effects, compared with the natural ambient 
sounds. 

There are several potential sources of noise and/or vibration emissions from the project. Mobile 
mining equipment, coal processing equipment, increased traffic levels from mining activities on 
local roadways, and blasting events are analyzed and/or modeled to determine noise and/or 
vibration emissions from these sources. Each of these sources is discussed in further detail in 
Section 4. 

• Proximity to receptors or NSAs: An NSA is defined as a location where a state of quietness is a 
basis for use or where excessive noise interferes with the normal use of the location. Typical 
NSAs include residential areas, parks, and wilderness areas, but also include passive parks and 
monuments, schools, hospitals, churches, and libraries. 

The NSAs analyzed to determine impacts from mining and mining-related noise and/or vibration 
sources include the Greater Sage-grouse habitats and lek in and around the mining tract; 
residential/commercial areas in and around the towns of Alton, Hatch, and Panguitch; and 
specific points of interest within Bryce Canyon National Park. The baseline conditions for these 
NSAs against which the proposed mining noise sources are evaluated are discussed in further 
detail in Section 5. 

• Transmission path or medium: The transmission path or medium for sound or noise is most often 
the atmosphere (i.e., air), whereas for vibration, the medium is the earth or a human-made 
structure. For the noise/vibration to be transmitted, the transmission path must support the free 
propagation of the small vibratory motions that make up the sound and vibration energy. 
Atmospheric conditions (e.g., wind speed and direction, temperature, humidity, precipitation, 
etc.) influence the attenuation of sound. Barriers and/or discontinuities (existing structures, 
topography, foliage, ground cover, etc.) that attenuate the flow of sound or vibration energy may 
compromise the path. For example, sound will travel very well across reflective surfaces such as 
water and pavement, but can be attenuated when ground cover is field grass, lawns, or even loose 
soil. 

The attenuation of sound and vibration from the source to the receiver is empirically calculated 
through either equations or computer modeling. The specific equations or models used to 
calculate and determine noise and/or vibration impacts to NSAs from mining sources are 
discussed in further detail in Section 6. 

4. SOURCE CHARACTERIZATION 
There are several potential sources of noise emissions from the project. The noise sources that are 
analyzed in the following sections include noise from mining equipment and processes located on the 
mining tract; increased noise levels on public roadways from mine worker and coal haul truck trips to and 
from the mine; and intermittent noise and vibration from mine blasting events. 
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4.1. Noise from On-Tract Mining Activity 
Sound generated by mining equipment and processes was modeled to determine noise levels at NSAs. For 
the purposes of modeling noise levels, project on-tract mining activity is divided into noise sources that 
are mobile in nature and can thus range over a wide area (i.e., wheeled, internal combustion engine-driven 
vehicles), and those that are generally fixed to a single location (i.e., processing equipment). Noise from 
mobile equipment is primarily produced from the internal combustion engines used to power the 
equipment. Noise from processing equipment is from a combination of the internal combustion engines 
used to power the equipment and the mechanical actions of processing the mined material. To model 
noise emissions from the project mobile and fixed sources, then, the sound power level of the equipment 
for input into the model first had to be quantified. 

The project equipment and process sound power levels for input into the model were derived from 
measured sound power levels from representative mining equipment from other mining environmental 
assessments. The individual equipment or process, the estimated quantity, and the sound power level and 
data source for the equipment used in the model are provided in Table 1. Additionally, the aggregated 
sound power level of all the individual mobile sound sources is presented in Table 1. 

Table 1. Plant and Equipment Fleet for Mining Activities 

Source  Quantity dBA per  
Equipment 

Information Source 

Mobile 

Haul truck 5 124 Cowal Gold Mine EIS (Barrick Gold Corporation 2009) 

Front-end loader 3 117 Barrick Gold Corporation 2009 

Excavator 1 123 Ensham Central Project Environmental Noise 
Assessment (Ensham Resources 2006) 

Dozer 6 118 Barrick Gold Corporation 2009 

Track hoe 2 121 Barrick Gold Corporation 2009 

Skytrack* 1 123 Barrick Gold Corporation 2009 

Grader 2 110 Ensham Resources 2006 

Water truck 2 118 Ensham Resources 2006 

Scraper 4 116 Barrick Gold Corporation 2009 

Diesel generator 3 100 Ensham Resources 2006 

Drill 1 118 Barrick Gold Corporation 2009 

Total Mobile Equipment 30 134 – 

Fixed 

Central processing area (e.g., 
coal crushing, conveying, 
stacking, and loading) 

– 124 Barrick Gold Corporation 2009 

Notes:  Sources are intended to be reasonably representative of equipment that would be used during mining operations, but may vary depending 
on the availability of exact equipment at the time mining operations would occur. 
* Sound power level was assumed to be equivalent to those of an excavator. 

Modeling mobile equipment is difficult because the equipment can theoretically range over the entire 
proposed mining tract. To overcome this difficulty and still conservatively model equipment positions 
relative to areas with sensitive receptors, all mobile equipment is modeled together as a single 40-acre 
area source. The entire area source is assumed to emit at the highest emission level (134 dBA), as if all 
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the equipment was simultaneously operating at full capacity and was “stacked” together in a manner that 
maximizes the additive effects of noise levels from each piece of equipment. The highest decibel level 
from all the equipment summed together is calculated by the additive equation for incoherent sound 
sources: 

𝐿∑  = 10 × 𝐿𝑜𝑔10 �10
𝐿1
10 + 10

𝐿2
10+ . . . . + 10

𝐿𝑛
10�  𝑑𝐵

Where: 

L∑ = Total sound power level 

Ln = Sound power level of the separate source 

Noise emissions from the coal processing operations (crushing, conveying, stacking, sorting, etc.) would 
take place at processing facilities located in the approximate center of the mining tract. Coal processing 
operations were modeled in the same manner as the mobile equipment: as a 35-acre area source where 
sound is conservatively assumed to be uniformly generated over the entire area. Measured sound power 
levels from mining process equipment (as provided in Table 1) from an analogous mine (Cowal Gold 
Mine located in New South Wales, Australia) were assumed representative of sound power levels for 
project coal processing equipment (Barrick Gold Corporation 2009). 

Coal mining is proposed over a mining tract that has been divided into several different blocks. Mining 
operations would only take place on a single block at any given time. Therefore, each modeled 40-acre 
mobile area source is placed within each mining block closest to the noise sensitive receptor of greatest 
concern to mining in that block. Potential mining blocks and the locations of noise emitting area sources 
within these blocks are depicted on Figure 1.
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Figure 1. Mining blocks and source map.  

7 



Alton Coal Tract LBA EIS Noise Modeling Report  

This page intentionally blank

8 



Alton Coal Tract LBA EIS Noise Modeling Report  

Of the mining blocks depicted on Figure 1, three are of particular concern due to their proximity to 
sensitive noise receptors. Block NW is the closest mining block to the town of Alton, Block C is closest 
to Bryce Canyon National Park, and Block S is close to the sage-grouse lek. Noise-emitting equipment 
and processes are only evaluated within these three blocks because noise levels from mining activities in 
the other mining blocks (CWN and CWS) would be of equal or less impact than the blocks analyzed due 
to their increased distance from sensitive receptors. Because mining would only take place on one block 
at a time, modeling of noise emissions from the mobile equipment was done in three separate iterations 
for Blocks NW, C, and S, with noise emissions from the central processing area modeled with each. 

4.2. Roadway Noise  
In addition to noise from mining equipment, transportation noise levels were modeled from increases to 
baseline traffic from both project coal haul trucks and commuter traffic from project workers. Project-
related haul truck noise was only modeled on roadways that were off the mine tract, as noise from haul 
trucks located on the mine tract are accounted for in the modeling of project mobile equipment (as shown 
in Table 1). Additionally, baseline traffic conditions (i.e., the traffic level assuming the project did not 
exist) were not modeled separately from proposed project impacts to roadways; instead, roadway noise 
levels from total traffic (baseline plus project) were conservatively modeled and compared to the baseline 
noise levels at the NSAs (which would presumably already account for baseline traffic conditions). 

Haul truck and commuter traffic would likely use existing roadways, in particular U.S. Route 89 (US-89). 
A traffic study by Fehr and Peers (2008) estimates average daily traffic (ADT) volumes for US-89 under 
four scenarios: currently existing conditions, currently existing conditions plus the addition of project coal 
haul truck traffic, estimated 2020 background conditions, and estimated 2020 background conditions plus 
project coal haul truck traffic. Fehr and Peers (2008) estimate ADT values of between 4,400 and 5,850 
vehicles per day on US-89 for the year 2020 without the addition of project-related traffic. The DEIS 
estimates an increase of 2% in baseline traffic from mining commuter traffic from the project. Estimates 
from haul truck trips from the proposed project are approximately 153 truck round-trips per day (Fehr and 
Peers 2008). Therefore, for modeling purposes, ADT volumes on US-89 were assumed at 6,120 (5,850 + 
2% increase from commuting trips + 153 round-trip haul truck trips), which represent the worst-case 
anticipated vehicle traffic on US-89 in the year 2020 with the inclusion of project haul truck trips and 
worker commuting trips.  

The percentage of heavy trucks to light vehicle traffic along US-89 was only estimated in the Fehr and 
Peers (2008) report for existing traffic plus the addition of project haul truck trips. Therefore, the highest 
projected estimate in the Fehr and Peers (2008) report of 31% of heavy vehicles to light vehicles was used 
for modeling purposes. This conservatively represents the portion of heavy vehicles to light vehicles, 
because the increases in traffic projected in the 2020 scenario are likely to be proportionate to that of the 
currently existing baseline, whereas the mine haul truck trips are anticipated to be the same. 

Roadway noise from US-89 was modeled for impacts to the towns of Alton, Hatch, and Panguitch. 
Roadway noise was modeled simultaneously with noise emissions from mining equipment and processes, 
where appropriate (i.e., in and around the town of Alton). The three modeling scenarios for mining 
impacts to the town of Alton from mining equipment and processes (one modeled run on each of Blocks 
NW, C, and S) each took into account approximately 6.0 kilometers (km) of US-89, stretching northward 
from the intersection of Alton Road and US-89. Based on posted speed limits, vehicle speeds of 65 mph 
(105 kilometers per hour [kph]) were assumed for light vehicles and 55 mph (90 kph) for heavy vehicles 
throughout the modeled portions of US-89. 
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In addition to the modeling of noise impacts from traffic on US-89, traffic from Alton Road and other 
local roadways within the town of Alton, including 1st East Street, East 200 South Street, and County 
Road 10, was modeled for noise impacts to Alton. Alton Road was modeled from where the road exits to 
the north of the town of Alton to where the road intersects with US-89, approximately 6.0 km of roadway. 
For Alton Road, UDOT data of 150 ADT was used as the baseline value. For modeling purposes, the 
conservative estimate was used that all the additional traffic from commuting trips from US-89 (2% of 
5,850 vehicles per day) and all the coal haul truck round-trips per day will take place on Alton Road. For 
Alton Road, then, the total estimated ADT value used in the model was 420 (150 + [2% of 5,850] 
increase from commuting trips + 153 round-trip haul truck trips). Vehicle speeds of between 30 and 35 
mph (55 kph) for both light and heavy vehicles were assumed on Alton Road. 

Local roadways in and around the town of Alton leading from the mining tract boundary to Alton Road 
were also modeled. For these roadways, the UDOT data of 115 vehicles per day were used as the baseline 
value. For modeling purposes, the conservative estimate was used that all the additional traffic from 
commuting trips from US-89 (2% of 5,850 vehicles per day) and all the coal haul truck round-trips per 
day will take place on these local roadways in the town of Alton. For these other roadways, then, the total 
estimated ADT value used in the model was 384 (115 + [2% of 5,850] increase from commuting trips + 
153 round-trip haul truck trips). Vehicle speeds of between 30 and 35 mph (55 kph) for both light and 
heavy vehicles were assumed on the modeled local roadways. 

Modeling for the town of Hatch took into account approximately 6.2 km of US-89. A portion of the 
modeled US-89 runs through the town of Hatch and has a posted speed limit of 40 mph. Therefore, 
modeling of the approximately 1.2 km of US-89 that runs through the town used a speed on all vehicles 
of 40 mph (65 kph). Vehicle speeds of 65 mph (105 kph) were assumed for light vehicles and 55 mph (90 
kph) for heavy vehicles were used throughout the rest of the modeling for traffic on US-89. Due to the 
distance of the project from the town of Hatch (approximately 15 miles to the nearest project boundary), 
modeling was not included for project mining equipment and process noise impacts to the town. 

Modeling for the town of Panguitch took into account approximately 7.4 km of US-89. A portion of the 
modeled US-89 runs through the town of Panguitch and has a posted speed limit of 35 mph. Therefore, 
the approximately 3.4 km of US-89 that runs through the town uses a speed limit on all vehicles of 35 
mph (60 kph). Vehicle speeds of 65 mph (105 kph) were assumed for light vehicles, and 55 mph (90 kph) 
for heavy vehicles throughout the remaining modeled portions of US-89. The town of Panguitch is 
located an even further distance than Hatch from the project boundaries, and therefore modeling of noise 
impacts from project mining equipment and processes was also not included for the town. 

4.3. Modeling Mining and Roadway Noises 
Three separate modeling runs of each of the mobile equipment area sources were evaluated in each of the 
mining blocks of concern. Each of these modeling runs also included modeling of the process area source 
and the roadways (i.e., US-89, Alton Road, and local roadways) around the town of Alton. Based on their 
distance from mining activities, two additional modeling runs were done just for the roadway (i.e., US-
89) in and around the towns of Hatch and Panguitch. Table 2 outlines what was modeled in each run. 
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Table 2. Modeled Scenarios 

Modeled 
Scenarios 

Modeled Noise Source 

Block NW 
Mobile 

Equipment 

Block C 
Mobile 

Equipment 

Block S 
Mobile 

Equipment 

Central 
Processing 

Area 

SR-89, 
Alton Road, 
and Local 
Roadways 
(town of 
Alton) 

SR-89 
(town of 
Hatch) 

SR-89 
(town of 

Panguitch) 

1 X   X X   

2  X  X X   

3   X X X   

4      X  

5       X 

Further details regarding the computer noise model parameters and limitations are discussed in Section 6.  

4.4. Blasting Noise and Vibration 
Blasting releases large amounts of energy to fracture, split apart, and/or displace the rock immediately 
surrounding the explosive charge. The explosive energy released decreases proportionally with distance 
to a point where shattering or displacement of the rock no longer occurs and the remaining blasting 
energy travels through the rock under multiple elastic vibration waveforms (i.e., radial, vertical, and 
transverse waveforms). Ground vibration at sufficiently high levels can be felt by people or wildlife and 
potentially damage buildings.  

Air vibration (or airblast) emissions also result from the pressure or shockwaves from blasting activities. 
Pressure waves resulting from blasting increase and decrease the air pressure at a given point from the 
blast fairly rapidly. The airblast noise from blasting can be of sufficient loudness to be heard over great 
distances and even potentially damage the hearing of people or wildlife that are too close to the blast. 

Multiple equations have been developed to estimate vibration and airblast emissions from blasting 
activities, depending on the type of blasting occurring (fully or partially confined blast holes, unconfined 
surfaces, etc.), the type of rock blasted, and additional variables that affect the transmission of sound 
through the medium (topography, shielding or amplification from barriers, meteorological conditions, 
whether there is a free-face or not, etc.). The Bureau of Mines for the U.S. Department of the Interior has 
characterized vibration and airblast noise from blasting at coal mines in several investigative reports. 
Vibration from blasting can be predicted using the equations presented in Report of Investigation (RI) 
8507 – Structure Response and Damage Produced by Ground Vibration from Surface Mine Blasting 
(Siskind et al. 1984), whereas the equations to characterize airblast noise are found in RI 8485 Structure 
Response and Damage Produced by Airblast from Surface Mining (Siskind et al. 1980). The relevant 
equations used herein for calculating vibration and airblast overpressure from blasting are presented and 
discussed in Table 3. 
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Table 3. Airblast and Vibration Equations 

Equation Citation Notes 

 
 

RI 8507 
Vibration equation representing the mean line from measured 
blasting data from coal mines. This equation represents the 
expected vibration from blasting. 

 
 

RI 8507 
Vibration equation representing two standard deviations above the 
mean line of measured coal mine blasting data. This equation thus 
conservatively represents the maximum expected vibration from 
blasting. 

 

 
 

RI 8485 
Low-frequency cut-off equation (high-pass frequencies of greater 
than 0.1 hertz (Hz)) for airblast noise from highwall coal mine 
blasting. Blasts of this type tend to have a high degree of charge 
confinement and are representative of a typical coal mine blast. 

 

 
 

RI 8485 

Low-frequency cut-off equation (high-pass frequencies of greater 
than 0.1 Hz) for airblast noise from parting coal mine blasting. 
Parting blasting takes place between coal seams and tends to 
have a lower degree of charge confinement than highwall blasting. 
As such, parting blasting has higher airblast overpressures than 
comparable highwall blasts over most distances and thus provides 
a more conservative representation of expected airblast noise than 
highwall blasting. However, due to a greater cube-root scaled 
distance slope, the equations for parting blasting can result in 
lower sound pressure levels than that of highwall blasting over 
great distances. 

PPV = Peak particle vibration velocity (in/s). 

AB = Peak airblast overpressure (psi). 

SPL = Peak airblast noise level (dB Linear). 

D = Distance between charge and receiver (feet]). 

W = Charge mass per delay or maximum instantaneous charge (pounds). 

P0 = The reference sound pressure of 2.9×10-9 psi. 

The vibration equations used in Table 3 conservatively represent the total vibration by combining both the 
horizontal and vertical components of vibration at a given location. Project blasting is characterized 
herein using both the mean and maximum blasting vibration equations presented in Table 3.  

Additionally, airblast noise levels in this report are conservatively calculated by using the low-frequency 
cut-off equations that include the infrasound frequencies (below 20 Hz; the threshold of human hearing) 
that can be generated from blasting. These lower thresholds take into account those frequencies that can 
be “felt” at high enough pressures, but are generally not heard by humans or animal species. Both 
equations for calculating airblast noise levels (highwall and parting blasting) are used to comprehensively 
categorize project blasting impacts, as presented in Table 3.  

Based on actual blasting design parameters provided by Alton Coal, the charge mass per delay is 
estimated as being between 17.3 and 266 pounds (lb). As such, 266 lb is conservatively used as the charge 
mass per delay for blasting modeling purposes. PPV (in in/s) and SPL (in dB Linear) values are 
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calculated and reported for given points of concern. The distances used to estimate PPV and SPL vary 
based on distance to the nearest point on the mining tract to the specific location of concern, as discussed 
in Section 5. 

5. BASELINE CONDITIONS CHARACTERIZATION 
Modeled and calculated noise and vibration levels are compared against regulatory thresholds and/or 
ambient background conditions at several NSAs to analyze the potential effects of noise levels associated 
with mining and mine-related activities at these areas. The analyzed NSAs are the towns of Alton, 
Panguitch, and Hatch; three individual noise receptors within Bryce Canyon National Park (identified as 
Yovimpa F, Farview F, and Riggs Spring B (“F” represents “Front-country” and “B” represents “Back-
country”); and the Greater Sage-grouse habitat and lek in and adjacent to the proposed tract. Figure 2 
shows an overview map of the locations of the coal mining tract and off-site roadways in relation to the 
NSAs, as well as individually modeled points within NSAs and the general noise modeling contour limit 
boundaries for the mining equipment and roadway noise. 
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Figure 2. Overview map.  
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5.1. Ambient Sound Levels 
As outlined in the DEIS, ambient noise level surveys were conducted in the towns of Alton, Hatch, and 
Panguitch. Ambient noise level surveys for the town of Alton indicated average daytime noise levels 
ranging from 41 dBA Leq to 55 dBA Leq. In the town of Panguitch, ambient average daytime noise levels 
were recorded ranging from 64 dBA Leq to 67 dBA Leq. In the town of Hatch, average daytime noise 
levels were recorded at a single location of 64 dBA Leq. The lowest ambient Leq noise levels recorded in 
each of the towns were used as representative of the background sound levels for these towns in this 
analysis. 

The background noise levels for Bryce Canyon National Park were determined from data collected by 
NPS personnel at several representative locations. NPS personnel used Larson Davis 831 sound level 
meters to take digital sound recordings and to collect and analyze sound pressure level data in both a 
range of dBA values and in one-third octave band frequencies ranging from 12.5 hertz (Hz) to 20,000 Hz. 
Noise data gathered by the NPS from 2009 to 2012 are presented in Leq, Ln, and Lnat dBA values in Table 
4 for the three areas within the park to be evaluated (Farview F, Yovimpa F, and Riggs Spring B). 

Table 4. Bryce Canyon National Park Noise Level Survey Results 

Receptor Location 
(year) 

Sound Level Data (dBA re 20* µPa) 

L90 Lnat L50 L10 Leq 

Farview F (2009) 30.0 31.8 37.8 45.8 53.0 

Farview F (2010) 35.8 37.5 42.1 48.0 55.0 

Yovimpa F (2009) 24.7 27.1 30.6 37.7 42.0 

Yovimpa F (2010) 27.0 28.6 33.0 40.2 47.0 

Riggs Spring B 
(2012) 

24.5 24.5† 31.2 38.6 40.0 

Source: BRCA Acoustical Data for Alton gathered by BLM from 2009 to 2012. 
* re 20 uPa signifies the reference pressure used (i.e., 20 UPa). 

† Estimated Lnat from L90 

Modeled project noise is compared in this analysis to the most conservative Lnat sound values recorded 
from the three areas in Bryce Canyon National Park (i.e., Farview F, Yovimpa F, and Riggs Spring B). 
The background values for these three park points is therefore 31.8 dBA for Farview F, 27.1 dBA for 
Yovimpa F, and 24.5 dBA for Riggs Spring B.  

No ambient sound level data have been gathered at the sage-grouse habitat and lek in and around the 
project mining tract. Therefore, for conservatism, baseline conditions at the lek were assumed to be those 
of the lowest recorded Leq value for Bryce Canyon National Park, or 40.0 dBA (recorded at Riggs Spring 
B). 

Table 5 summarizes the source receptors and locations, ambient noise conditions, and the data source 
and/or methodology used for the evaluation of modeling impacts. 
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Table 5. Noise-sensitive Receptor Table  

Receptor Location 
(description) 

Ambient Noise Condition 
(dBA) 

Data Sources and/or 
Methodology 

Additional Supporting 
Information as Applicable 

Yovimpa F (Bryce Canyon 
National Park) 27.1 

BRCA acoustical data* 
gathered by BLM from 2009 
to 2012 

Lowest measured Lnat value 
used as representative of 
ambient conditions. 

Riggs Spring B (Bryce 
Canyon National Park) 24.5 

BRCA acoustical data* 
gathered by BLM from 2009 
to 2012. 

Lowest measured Lnat value 
used as representative of 
ambient conditions. 

Farview F (Bryce Canyon 
National Park) 31.8 

BRCA acoustical data* 
gathered by BLM from 2009 
to 2012. 

Lowest measured Lnat value 
used as representative of 
ambient conditions. 

Town of Alton (single point 
and area receptor) 41.0 

Morro Group, Inc. 
environmental noise data 
gathered from points in the 
town in 2008.  

Lowest measured Leq value 
used as representative of 
ambient conditions. 

Town of Hatch (area 
receptor) 64.0 

Morro Group, Inc. 
environmental noise data 
gathered from point in the 
town in 2008.  

Measured Leq value used as 
representative of ambient 
conditions. 

Town of Panguitch (area 
receptor) 64.0 

Morro Group, Inc. 
environmental noise data 
gathered from point in the 
town in 2008.  

Measured Leq value used as 
representative of ambient 
conditions. 

Sage-grouse Lek (area 
receptor) 40.0 

BRCA acoustical data* 
gathered by BLM for BRCA 
from 2009 to 2012 used as 
proxy. 

Lowest measured Leq value 
from the Bryce Canyon 
National Park data taken as 
representative of ambient 
conditions. 

*Data were collected by the NPS. 

The three Bryce Canyon National Park points analyzed (i.e., Farview F, Yovimpa F, and Riggs Spring B) 
are located closest to Block C on the mining tract, at distances from the east edge of this block of 
approximately 12.3 miles (19.8 km) for both Yovimpa F and Riggs Spring B and approximately 14.0 
miles (22.6 km) from Farview F. Due to the distance of these park points from the project, single point 
calculations were made in the computer noise model for project impacts at each of these points, as 
presented in Section 7. Otherwise, project noise impacts were modeled out to a distance of approximately 
5 km from the mine tract, as discussed further in Section 6.2. For impacts to the towns for which only 
roadway noise was modeled (i.e., Hatch and Panguitch), noise impacts were modeled out to a distance of 
approximately 1 km from the town boundaries in all directions. 

5.2. Baseline Conditions for Blasting Noise and Vibration 
Federal regulations governing the use of explosives for mines specify maximum limits for blasting noise 
and vibration at “any dwelling, public building, school, church, or community or institutional building” 
according to the levels presented in Tables 6 and 7 (30 Code of Federal Regulations (CFR) 816.67(b)(i)). 
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Table 6. Federal Airblast Noise Limits 

Lower Frequency Limit of Measuring System (Hz; + / - 3 dB) Maximum Level (dB Linear) 

0.1 Hz or lower, flat response 134 peak 

2 Hz or lower, flat response 133 peak 

6 Hz or lower, flat response 129 peak 

C-weighted, slow response 105 peak dBC 

Source: adapted from table in 30 CFR 816.67(b). 

Table 7. Federal Blasting Vibration Limits 

Distance from the Blasting Site (feet) Maximum Allowable Peak Particle  
Velocity for Ground Vibration (in/s) 

0 to 300 1.25 

301 to 5,000 1.00 

5,001 and beyond 0.75 

Source: Adapted from table in 30 CFR 816.67(d)(2). 

The federal limits for airblast noise from blasting outlined in Table 6 were derived from studies to 
determine the “probability of the most superficial type of damage in residential-type structures” (Siskind 
1980). These limits also generally correspond to the threshold for human annoyance identified in the 
literature, which range from 132 to 137 dB linear (as summarized in Siskind 1980). Because the equations 
used to calculate airblast noise assume a high-pass frequency of 0.1 Hz (Table 3, Section 4.4), the 
threshold of 134 dB linear from Table 6 for 0.1 Hz lower frequency limit is used as the threshold for both 
impacts to buildings and people. The noise threshold for human annoyance, however, is not the same as 
the level at which humans become aware of an intrusive noise; therefore, an additional threshold of 
human awareness of airblast overpressure needs to be identified. 

The lowest identified level for human awareness of airblast overpressure has been cited as 100 dB linear 
in the literature (see Richards 2009 and Acoustic Investigation, Virginia Development Plan Amendment 
[AECOM 2011]; also see Richards 1997). This value has been cited as a value below which “airblast 
overpressure is barely noticed” (AECOM 2011) by communities. Higher thresholds than this have also 
been identified in the literature, such as by the U.S. Department of the Interior, Office of Surface Mining 
Reclamation and Enforcement, which notes that airblasts at or below 120 dB linear should be expected to 
offer “minimal” annoyance (Rosenthal 1987). Therefore, peak airblast noise levels (SPL) calculated using 
the equations outlined in Table 3, Section 4.4, are compared against the threshold for impact to buildings 
and human annoyance of 134 db linear, as well as the lowest identified threshold for human awareness of 
100 dB linear.  

The federal blasting vibration limits as outlined in Table 7 are the limits for measuring blasting vibration 
impacts to buildings. More stringent criteria have been identified in blasting studies by Chae (1978), 
which classifies the maximum tolerable vibration response to buildings by the age and condition of the 
building, as summarized in Table 8. 
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Table 8. Chae Building Vibration Criteria 

Class PPV (single blast) (in/s) PPV (repeated blast) (in/s) 

Structures of substantial construction 4 2 

Relatively new residential structures in 
sound condition 2 1 

Relatively old residential structures in 
poor condition 1 0.5 

Relatively old residential structures in 
very poor condition 0.5 – 

Source:  Chae (1978). 

Siskind (1980) has also identified from blasting studies building damage thresholds and has quantified the 
percentage of blasting events that would be expected to cause damage at that threshold. The lowest 
threshold to building damage (e.g., loosening of paint, plaster cracking at joints) at the lowest percentile 
of probabilistic damage expected per blasting event (5%) identified by Siskind (1980) was also 0.5 in/s 
PPV. Project vibration from blasting calculated by the equations outlined in Table 3, Section 4.4 are 
therefore compared against the most stringent criteria identified in the literature for impact to buildings of 
0.5 in/s PPV.  

As with awareness to airblast overpressure, human awareness to vibration extends below the lowest 
vibration threshold identified for building damage. Reiher and Meister performed the classic study in 
1931 measuring subjective human tolerance to vibration and identified the lowest threshold of awareness 
in humans to steady-state vibrations of 0.012 in/s PPV (as identified in Jones & Stokes 2004). However, 
blasting vibrations are transient events and therefore likely have a different level of perceptibility than 
steady-state vibrations. A study by Wiss (1974) identified the “barely perceptible” threshold for human 
awareness from transient vibrations of 0.035 in/s PPV. Therefore, project vibration blasting calculations 
are compared against the 0.035 in/s PPV value identified as the threshold for human awareness. However, 
neither of these studies took into account the differences in human awareness of vibration when inside 
buildings, which has a lower threshold due to human perception of non-damaging vibratory phenomena 
(rattling windows, movement of objects, etc.). The California Department of Transportation (Caltrans) 
has developed guidance for blasting associated with transportation and construction projects. Using the 
International Standards of Organization (ISO) Guide to the Evaluation of Human Exposure to Vibration 
and Shock in Buildings (1 Hz to 80 Hz) (ISO 2631), Caltrans has identified the lowest threshold of human 
awareness in the most sensitive of building environments (e.g., hospital operating room) of 0.004 in/s 
PPV (Jones & Stokes 2004). This is below the threshold at which humans perceive vibration outside of 
buildings; therefore, for conservatism, the 0.004 in/s PPV threshold is used as the lowest threshold of 
human awareness to vibration from project blasting within buildings. 

Table 9 summarizes the baseline threshold values against which the calculated project blasting SPL 
values are compared. The baseline threshold values include both the thresholds for building damage and 
for human awareness and annoyance of blasting noise. Also summarized in Table 9 are the thresholds for 
vibration damage and human awareness against which blasting vibration PPV values are compared. 
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Table 9. Airblast and Vibration Blasting Threshold Values 

Airblast Threshold SPL (dB linear) Source 

Lowest threshold for building damage and 
human disturbance 

134 30 CFR 816.67(b) 

Barely noticeable threshold for humans 100 Richards (2009); AECOM (2011) 

Vibration Threshold PPV (in/s) Source 

Lowest threshold for building damage 0.5 Chae (1978); Siskind (1980) 

Lowest threshold for human awareness 
(outdoors) 

0.035 Wiss (1974) 

Lowest threshold for human awareness 
(indoors) 

0.004 Jones & Stokes (2004) 

Blasting noise and vibration are estimated at each of the site boundaries out to a distance of 50 feet from 
the blast, because this is the minimum safe distance from a mine blast, regardless of the amount of charge 
used, as prescribed by mine blasting regulations (30 CFR 56.2). Blasting noise and vibration were also 
estimated from the nearest site boundary to the three locations in the Bryce Canyon National Park, as well 
as the nearest identified building to the mining boundaries (approximately 500 feet north of the 
northernmost boundary of Block C). Additionally, the equations for calculating blasting noise and 
vibration are inversed to determine the maximum distance over which impacts could exist above a given 
threshold. Calculation results from blasting are presented in Section 7.2 

6. SOUNDSCAPE MODELING APPROACH 
The following sections provide a summary of the technical parameters that were used in the model to 
evaluate noise impacts at receptor locations.  

6.1. Description of Model: SoundPLAN 
SoundPLAN Essential, Version 2.0, was used to evaluate the noise emissions of the project. Based on the 
sound power levels input for each source, SoundPLAN estimates noise contours of the overall facility in 
accordance with a variety of standards, primarily ISO 9613-2 standards for noise propagation 
calculations. All sound propagation losses, such as geometric spreading, air absorption, ground 
absorption, and barrier shielding, are calculated automatically in accordance with these recognized 
standards. The model uses industry-accepted propagation algorithms and accepts sound power levels (in 
decibels) provided by the equipment manufacturer or other sources.  

6.2. Technical Capabilities and Limitations 
As discussed in Section 5.1, single point calculations were made in the computer noise model for project 
impacts at the three Bryce Canyon National Park points (i.e., Farview F, Yovimpa F, and Riggs Spring 
B). Additionally, project noise impacts were modeled using noise contour lines and grid noise maps out to 
a distance of approximately 5 km from the mining tract boundaries. Therefore, project impacts were also 
modeled for any park points that lie within approximately 5 km from the project boundaries, as shown in 
the contour line and grid noise map figures included in Section 7.  
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Due to the multiple dispersed residential and commercial receptors located within each of the towns for 
which project impacts were modeled (i.e., Alton, Hatch, and Panguitch), modeling analysis of individual 
receptors was not generally conducted in the towns (the exception being a single, centrally located point 
within the town of Alton for which noise modeling was conducted to show a representative, single 
numeric value for project noise impact to the town). Mining and/or vehicle traffic impacts to the towns 
were modeled and analyzed using noise contour lines and grid noise maps depicting project impacts over 
an area. Due to the dispersed and transient nature of the sage-grouse, impacts to the lek and birds were 
analyzed using the noise contour line and grid noise maps. For all receptors, a receiver height of 2 m was 
used in the model. 

As discussed in Section 4.1, equipment sound power levels from mobile equipment were summed 
together to produce a single emitting 40-acre area source in several of the potential mining blocks to 
generate a representative noise level from mining operations in each block. As mobile noise sources were 
summed, a single dBA sound power level was input into the model for each area calculation from the 
mobile equipment. A single representative sound power level was also input into the model for the 35-
acre area source representing the central processing facility. Sound power was entered in A-weighted 
values at a mean representative frequency of 500 Hz for both the mobile equipment and central 
processing facility area sources (model default if frequency spectrum data are unavailable). Noise sources 
from mobile and fixed mining equipment and processes were assumed to have a uniform height of 3 m off 
the ground for modeling purposes. Noise emissions from mobile and stationary sources on the blocks 
were modeled per ISO 9613-2:1996 (ISO 1996). 

Roadways were modeled using the SoundPLAN 2.0 roadway option. Roadway noise emissions were 
modeled per Federal Highway Administration (FHWA) Traffic Noise Model standards (FHWA 1998). 
Traffic data entered into the model are discussed in Section 4.2. Both roadway and mine tract emissions 
were modeled simultaneously, where appropriate (i.e., in and around the town of Alton). 

No noise barriers were modeled from buildings, foliage, or mining high walls, even though these barriers 
to noise levels from mining activities will likely be present to some degree. Therefore, the model 
conservatively estimated peak noise levels in the absence of any attenuation due to barriers between the 
noise source and the receptor of interest. 

6.3. Technical Options Used in Modeling 
Single receiver, noise limit contour lines, and grid noise maps were calculated for the noise emission 
sources associated with mining activities and roadways using the SoundPLAN model. Noise limit contour 
lines were based on a grid noise calculation with grid spacing of 100 m. Grid noise maps show all noise 
contours and fill in the areas between contour lines. Noise emissions from mobile and stationary sources 
were modeled out to a distance of approximately 5 km from the proposed mining tract. The roadway 
noise emissions were modeled out to a distance of approximately 1 km from the existing roadways. Table 
10 outlines the technical parameters that were used in the modeling. 
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Table 10. Technical Parameters to Be Used in Modeling 

Technical Parameter Standard Input Parameters/Notes 

Geometric attributes ISO 9613-2:1996 
(ISO 1996) Automatically calculated by SoundPLAN. 

Meteorological conditions ISO 1996 

Air absorption was determined using “standard day” conditions derived 
from the nearest representative meteorological station. Daily data were 
analyzed for calendar year 2012. The annual mean was used in the model 
for temperature, humidity, and air pressure levels. The modeled 
meteorological data are discussed further below. 

Ground absorption ISO 1996 
The model default of “soft ground” (i.e., fields, forests, or grass) was 
assumed. Roadways were regarded as “hard ground” (i.e., dense-graded 
asphaltic concrete) for the roadway effects portion of the calculations. 

Topographic features – 

U.S. Geologic Survey (USGS) topographic data for the project site and 
surrounding area were digitized and input into the model to account for 
how topographic conditions affect the geometric divergence of the sound 
pressure levels. 
Ten-meter spacing was used between topographic lines for modeling 
project roadway impacts to the towns of Hatch and Panguitch. However, 
due to the larger area modeled in and around the town of Alton, 100-meter 
spacing between topographic lines was employed for modeling of mining 
and roadway impacts to NSAs in and around the mining tract. 

6.3.1. Meteorological Conditions 
The relationship between temperature, humidity, and air pressure levels to that of sound attenuation is 
complicated and nonlinear. Although there are general trends in the relationship of each of these variables 
to the atmospheric attenuation of sound (e.g., when temperature decreases, sound attenuation tends to 
decrease), the interrelationship of all of these elements together is not so simple (e.g., sound attenuation 
due to temperature fluctuations peaks at different temperatures depending on the humidity). To further 
complicate matters, different frequencies of sound attenuate differently for each of these meteorological 
variables. As such, increases or decreases in one variable (temperature, humidity, air pressure) do not 
directly lead to increases or decreases in sound attenuation, but are interrelated with one another. 
Therefore, because a “maximum case” between all three variables cannot be easily established, 
representative mean variables were used in the modeling. 

The nearest identified meteorological monitor that records all three of these variables is located at the 
Cedar City Regional Airport in Cedar City, Utah (latitude and longitude of 37.70097N, -113.09884W, 
respectively), approximately 30 miles northwest of the project. The average temperature, humidity, and 
atmospheric pressure for the year 2012 were used from recorded data from this airport in the model of 
11oC, 48% humidity, and 1,016 millibars pressure, respectively (the daily meteorological data are 
included in Appendix B) (Cedar City Regional Airport data from http://www.wunderground.com/). For 
consistency, these values were used in all of the model runs, including for the towns of Hatch and 
Panguitch. 

7. NOISE AND VIBRATION IMPACTS 
The following section evaluates the potential impacts from noise and vibration from the project. 

7.1. Operational Noise Modeling 
Noise modeling was conducted for the various scenarios as discussed below. 
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7.1.1. Mining on Block C 
Figure 3 depicts the point receptor and source map for mining activities conducted on Block C. This 
figure depicts the roadways and area sources (both aggregated mobile equipment and the central 
processing facility) that were modeled, the overall mining tract boundary, individual point receptors 
(receivers) for which impacts were modeled and the expected impact in dBA from the modeled mining 
and roadway activities, and the general topography of the area. 

As discussed, calculations were done using the SoundPLAN model at several individual point receptors in 
Bryce Canyon National Park and one in the town of Alton. Table 11 presents the results of these modeled 
calculations. The receiver numbers on Figure 3 correspond to the following receivers discussed in Table 
11. The background level that is presented in the table is the assumed background sound level for that 
individual receptor, as discussed in Section 5.1. The calculated impact value presented in both Figure 3 
and Table 11 is the impact from modeled activities at the particular point receptor (i.e., all modeled 
roadways, the block mobile equipment, and the central processing facility). If the calculated impact level 
is greater than the background level, then noise impacts from mining activities are anticipated for the 
receiver. If calculated impact levels are below background level, then no impacts from mining activities 
would be anticipated at the receiver. 

Table 11. Calculated Sound Levels at Individual Point Receptors from Mining on Block C. 

Receiver Receiver Description 
Background 

Level 
(dBA) 

Calculated 
Impact Level 

(dBA) 

1 Farview F (Bryce Canyon National Park) 31.8 0 

2 Riggs Spring B (Bryce Canyon National Park) 24.5 0 

3 Town of Alton (southwest corner of Center Street and 1st East Street) 41.0 50.2 

4 Yovimpa F (Bryce Canyon National Park) 27.1 0 

Note: Calculated values in excess of background are bolded. 

As shown in Table 11, calculated noise impact levels from mining equipment and roadway noise at each 
of the national park receptors would be 0 dBA. Calculated noise levels at a central point in the town of 
Alton would exceed expected background by approximately 9 dBA. Noise level contributions from the 
different sources to each receptor are presented in Appendix C. As shown in Appendix C, noise level 
contributions from mining activities on Block C account for the greatest source of modeled noise to the 
receptor analyzed in Alton, accounting for 49.2 dBA of the 50.2-dBA impact. 

Figure 3 only depicts impacts to specific receivers. To obtain a more generalized picture of the dispersion 
of noise levels from the mining impacts and roadways, a contour line and grid noise map was generated 
from the model. Figure 4 depicts the contour line and grid noise map for modeled mining activities on 
Block C and roadways. 
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Figure 3. Point receptor and source map for mining on Block C. 
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Figure 4. Contour line and grid noise map for mining on Block C. 
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The receiver point chosen as representative for the town of Alton is not the closest potential receiver to 
mining activities (this receiver was modeled because it was centrally located, and thus representative of 
impacts to the town from both roadway and mining noise emissions). However, as Figure 4 indicates, 
other receivers in the town could expect to have noise levels comparably impacted from the combination 
of mining and roadway activities. 

The sage-grouse lek NSA is located within and around the tract. Noise levels cannot be precisely modeled 
for the lek for two reasons: 1) the lek is not fixed to an exact location, and 2) the species is highly mobile 
and has been documented using all available habitat on the tract. As can be observed from Figure 4, 
however, noise levels could range from as low as 48 dBA to over 80 dBA within approximately 1 km of 
the modeled equipment and processes. Potential project impacts occur at levels as high as 56 dBA from 1 
to 5 km out from the range of the modeled equipment and processes, with intermittent locations of no 
project impacts (0 dBA or less) occurring at increasing frequency the further away from the equipment 
and processes one moves. Potential project impacts to ambient noise levels cease out to distances greater 
than 5 km from modeled equipment and processes. Therefore, sage-grouse located within a 5-km radius 
from Block C or the central processing equipment on the mining tract could be impacted at levels greater 
than the 40-dBA baseline sound levels expected at the lek. 

7.1.2. Mining on Block NW 
Figure 5 depicts the point receptor and source map for mining activities conducted on Block NW. This 
figure depicts the roadways and area sources (both aggregated mobile equipment and the central 
processing facility) that were modeled, the overall mining tract boundary, individual point receptors 
(receivers) for which impacts were modeled and the expected impact in dBA from the modeled mining 
and roadway activities, and the general topography of the area. 

As discussed, calculations were done using the SoundPLAN model at several individual point receptors in 
Bryce Canyon National Park and one centralized location within the town of Alton. Table 12 presents the 
results of these modeled calculations. The receiver numbers on Figure 5 correspond to the following 
receivers discussed in Table 12. The background level that is presented in the table is the measured 
background sound level as discussed in Section 4. The calculated impact value presented in both Figure 5 
and Table 12 is the impact from modeled activities at the particular point receptor (i.e., all modeled 
roadways, the mobile equipment, and the central processing facility). If the calculated impact level is 
greater than the background level, then noise impacts from mining activities are anticipated for the 
receiver. If calculated impact levels are below background level, then no impacts from mining activities 
would be anticipated at the receiver. 
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Figure 5. Point receptor and source map for mining on Block NW. 
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Table 12. Calculated Sound Levels at Individual Point Receptors from Mining on Block NW 

Receiver Receiver Description 
Background 

Level 
(dBA) 

Calculated 
Impact Level 

(dBA) 

1 Farview Point (Bryce Canyon National Park) 31.8 0 

2 Riggs Spring (Bryce Canyon National Park) 24.5 0 

3 Town of Alton (southwest corner of Center Street and 1st East Street) 41.0 61.4 

4 Yovimpa Point (Bryce Canyon National Park) 27.1 0 

Note: Calculated values in excess of background are bolded. 

As shown in Table 12, calculated noise impact levels from mining equipment and roadway noise at each 
of the national park receptors would be 0 dBA. Calculated noise levels at a central point in the town of 
Alton would exceed expected background by approximately 20 dBA. Noise level contributions from the 
different sources to each receptor are presented in Appendix C. As shown in Appendix C, noise level 
contributions from mining activities on Block NW account for the greatest source of modeled noise to the 
receptor analyzed in the town, accounting for 61.3 dBA of the 61.4-dBA impact. 

Figure 5 only depicts impacts to specific receivers. To obtain a more generalized picture of the dispersion 
of noise levels from the mining impacts and roadways, a contour line and grid noise map was created. 
Figure 6 depicts the contour line and grid noise map for modeled mining activities on Block NW and 
roadways.  

The receiver point chosen as representative for the town of Alton is not the closest potential receiver to 
mining activities (this receiver was modeled because it was centrally located, and thus representative of 
impacts to the town from both roadway and mining noise emissions). However, as Figure 6 indicates, 
other receivers in the town could expect to have noise levels comparably impacted from the combination 
of mining and roadway activities. 

The sage-grouse lek NSA is located within and around the tract. Noise levels cannot be precisely modeled 
for the lek for two reasons: 1) the lek is not fixed to an exact location, and 2) the species is highly mobile 
and has been documented using all available habitat on the tract. As can be observed from Figure 6, noise 
levels could range from as low as 48 dBA to over 80 dBA within approximately 1 km of the modeled 
equipment and processes. Potential project impacts occur at levels as high as 56 dBA from 1 to 5 km out 
from the range of the modeled equipment and processes, with intermittent locations of no project impacts 
(0 dBA or less) occurring at increasing frequency the further away from the equipment and processes one 
moves. Potential project impacts to ambient noise levels cease out to distances greater than 5 km from 
modeled equipment and processes. Therefore, sage-grouse located within a 5-km radius from Block NW 
or the central processing equipment on the mining tract could be impacted at levels greater than the 40 
dBA baseline sound levels expected at the lek. 
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Figure 6. Contour line and grid noise map for mining on Block NW. 
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7.1.3. Mining on Block S 
Figure 7 depicts the point receptor and source map for mining activities conducted on Block S. This 
figure depicts the roadways and area sources (both aggregated mobile equipment and the central 
processing facility) that were modeled, the overall mining tract boundary, individual point receptors 
(receivers) for which impacts were modeled and the expected impact in dBA from the modeled mining 
and roadway activities, and the general topography of the area. 

As discussed, calculations were done using the SoundPLAN model at several individual point receptors in 
Bryce Canyon National Park and one in the town of Alton. Table 13 presents the results of these modeled 
calculations. The receiver numbers on Figure 7 correspond to the following receivers discussed in Table 
13. The background level that is presented in the table is the assumed background sound level as 
discussed in Section 4. The calculated impact value presented in both Figure 7 and Table 13 is the impact 
from modeled activities at the particular point receptor (i.e., all modeled roadways, the block mobile 
equipment, and the central processing facility). If the calculated impact level is greater than the 
background level, then noise impacts from mining activities are anticipated for the receiver. If calculated 
impact levels are below background level, then no noise impacts from mining activities would be 
anticipated at the receiver. 

Table 13. Calculated Sound Levels at Individual Point Receptors from Mining on Block S 

Receiver Receiver Description 
Background 

Level 
(dBA) 

Calculated 
Impact Level 

(dBA) 

1 Farview F (Bryce Canyon National Park) 31.8 0 

2 Riggs Spring B (Bryce Canyon National Park) 24.5 0 

3 Town of Alton (SW corner of Center Street and 1st East Street) 41.0 43.3 

4 Yovimpa F (Bryce Canyon National Park) 27.1 0 

Note: Calculated values in excess of background are bolded. 

As shown in Table 13, calculated noise impact levels from mining equipment and roadway noise at each 
of the national park receptors would be 0 dBA. Calculated noise levels at a central point in the town of 
Alton would exceed expected background by approximately 2 dBA. Noise level contributions from the 
different sources to each receptor are presented in Appendix C. As shown in Appendix C, noise level 
contributions from the local roadways running from the mine site through the town of Alton are the 
greatest source of modeled noise to the receptor analyzed in the town, accounting for 43.1 dBA of the 
43.3-dBA impact. 

Figure 7 only depicts impacts to specific receivers. To obtain a more generalized picture of the dispersion 
of noise levels from the mining impacts and roadways, a contour line and grid noise map was created. 
Figure 8 depicts the contour line and grid noise map for modeled mining activities on Block S and 
roadways.  
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Figure 7. Point receptor and source map for mining on Block S.
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Figure 8. Contour line and grid noise map for mining on Block S.
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The receiver point chosen as representative for the town of Alton is not the closest potential receiver to 
mining activities (this receiver was modeled because it was centrally located, and thus representative of 
impacts to the town from both roadway and mining noise emissions). However, as Figure 8 indicates, 
other receivers in the town could expect to have noise levels comparably impacted from the combination 
of mining and roadway activities. 

The sage-grouse lek NSA is located within and around the mine tract. Noise levels cannot be precisely 
modeled for the lek for two reasons: 1) the lek is not fixed to an exact location, and 2) the species is 
highly mobile and has been documented using all available habitat on the tract. As can be observed from 
Figure 8, noise levels could range from as low as 48 dBA to over 80 dBA within approximately 1 km of 
the modeled equipment and processes. Potential project impacts occur at levels as high as 56 dBA from 1 
to 5 km out from the range of the modeled equipment and processes, with intermittent locations of no 
project impacts (0 dBA or less) occurring at increasing frequency the further away from the equipment 
and processes one moves. Potential project impacts to ambient noise levels cease out to distances greater 
than 5 km from modeled equipment and processes. Therefore, sage-grouse located within a 5-km radius 
from Block S or the central processing equipment on the mining tract could potentially be impacted at 
levels greater than the 40 dBA baseline sound levels expected at the lek. 

7.1.4. Roadway Impacts to the Town of Hatch 
Figure 9 depicts the contour line and grid noise map for modeled roadway impacts to the town of Hatch.  

As can be seen from Figure 9, impacts from SR-89 to residences and commercial enterprises adjacent to 
or near the roadway could result in audible noise levels ranging as high as 60 to 68 dBA. This is within 
the range of the currently measured baseline value of 64 dBA, as presented in Section 4. The modeled 
noise results when compared to baseline noise conditions for the town of Hatch therefore do not indicate a 
measurable increase in noise from the proposed project.   

7.1.5. Roadway Impacts to the Town of Panguitch 
Figure 10 depicts the contour line and grid noise map for modeled roadway impacts to the town of 
Panguitch.  
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Figure 9. Contour line and grid noise map for town of Hatch.
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Figure 10. Contour line and grid noise map for town of Panguitch. 
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As can be seen from Figure 10, impacts from SR-89 to residences and commercial enterprises adjacent to 
or near the roadway could result in audible noise levels ranging as high as 56 to 64 dBA. This is within 
the range of the currently measured baseline value of 64 dBA, as presented in Section 4. The modeled 
noise results when compared to baseline noise conditions for the town of Panguitch therefore do not 
indicate a measurable increase in noise from the proposed project.     

7.2. Blasting Calculation Results 
Table 14 outlines the highest calculated PVS and SPL values from blasting operations conducted from the 
closest edge of the analyzed mining block (Blocks C, NW, and S) to the point of interest or NSA. The 
maximum impacts from vibration and blasting were analyzed at 50 feet from the blast (the minimum safe 
distance from blasting as prescribed by regulation) for illustrative purposes of the maximum possible 
impact from blasting, even though no critical receptors (e.g., humans, buildings, animals) are expected to 
be that close to a blast. The calculations for blasting noise and vibration impacts at these receptors are 
presented in greater detail in Appendix D. 

As Table 14 indicates, blasting noise at the three Bryce Canyon National Park receiver points were below 
the 100-dB linear threshold of human annoyance as identified in Section 5.2. Vibration impacts to Bryce 
Canyon National Park receiver points analyzed would be well below the threshold of human perception.  

Both noise and vibration impacts from blasting conducted at the closest point within the mining tract 
(Block NW) to an identified building within the town of Alton would be well in excess of both vibration 
and noise regulatory thresholds. Damage to the building may occur, and any persons within may 
experience noise levels in excess of regulatory thresholds and human comfort levels from blasting. 
However, blasting was calculated assuming the maximum charge mass per delay at the closest point of 
blasting from this building to the mining tract; actual impacts from noise and vibration to this building 
would therefore likely be lower.   

Blasting noise and vibration calculated from the closest point on other mining blocks (Blocks C and S) to 
this same building in the town of Alton indicated vibration levels well below those that could damage 
buildings. However, vibration levels did exceed the lowest identified level for human perception within a 
building from blasting on both mining blocks. Additionally, calculated noise levels from blasting on these 
mining blocks could exceed the threshold for human perception and annoyance, but not the threshold for 
building damage.  

In addition to blasting noise and vibration calculations at individual points, the maximum distance out to 
which blasting noise and vibration could be expected to exceed threshold values (as identified in Section 
5.2) was calculated using the equations for blasting noise and vibration (as identified in Section 4.4). 
Tables 15 and 16 present the maximum calculated threshold distances out to which these impacts could be 
expected based on the blasting parameters discussed in Section 4.4 (i.e., 266 lb charge mass per delay).
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Table 14. Blasting Calculation Results 

Receptor Closest 
Mine Block 

Distance from 
Blast 

(feet) 

Threshold Value Highest Calculated Value 

PPV (building 
damage) 

(in/s) 

PPV (human 
awareness) 

(in/s) 

SPL (building 
damage) 

(dB linear) 

SPL (human 
annoyance/ 
awareness) 

(dB linear) 

PPV 

(in/s) 

SPL 

(dB linear) 

50 feet from 
blast 

Block C, 
NW, or S 

50 0.5 0.035 134 100 79.8 186 

Yovimpa F Block C 65,000 0.5 0.035 134 100 0.0015 91 

Riggs Spring B Block C 65,000 0.5 0.035 134 100 0.0015 91 

Farview F Block C 74,000 0.5 0.035 134 100 0.0012 90 

Town of Alton 
(nearest 
building) 

Block NW 500 0.5 0.004 134 100 2.4 154 

Town of Alton 
(nearest 
building) 

Block C 5,400 0.5 0.004 134 100 0.065 120 

Town of Alton 
(nearest 
building) 

Block S 20,000 0.5 0.004 134 100 0.0088 102 

Note: Calculated values in excess of threshold are bolded. 

Table 15. Maximum Airblast Impact Distances 

Airblast Threshold Value 
Airblast 

Overpressure 

(psi) 

Blasting Impact Distance Limit 

Highwall Parting 

(db linear) Interpretation (feet) (mile) (feet) (mile) 

134 Lowest threshold at which building damage and human annoyance could 
be expected 1.45E-02 134 0.03 2,057 0.39 

100 Barely noticeable threshold for human awareness/lowest reported 
threshold of human annoyance 2.90E-04 18,541 3.5 22,943 4.3 
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Table 16. Maximum Vibration Impact Distances 

Vibration Threshold Value 
Blasting Impact Distance Limit 

Mean Maximum 

(in/s) Interpretation (feet) (mile) (feet) (mile) 

0.5 Lowest threshold at which building damage could be expected 597 0.11 1,407 0.27 

0.035 Minimum noticeable threshold for human awareness (outdoors) 3,434 0.7 8,093 1.5 

0.004 Minimum noticeable threshold for human awareness (indoors) 14,306 2.7 33,717 6.4 

39 



Alton Coal Tract LBA EIS Noise Modeling Report  

8. LITERATURE CITED 
 
AECOM. 2011. Acoustic Investigation, Virginia Development Plan Amendment. Available at: 

http://dpti.sa.gov.au/__data/assets/pdf_file/0006/99150/Acoustic_Investigation__Virginia_Devel
opment_Plan_Amendment,_May_2011_AECOM.pdf. Accessed on July 19, 2013. 

Barrick Gold Corporation. 2009. Cowal Gold Mine E42 Modification – Modified Request. October 2009. 
Project No. HAL-09-34. Document No. 00309646.doc. Available at: 
http://barrick.com/files/cowal/Cowal-E42-Modification-Modified-Request.pdf. Accessed May 
15, 2013. 

BLM. 2011. Alton Coal Tract Lease by Application Draft Environmental Impact Statement. Available at: 
http://www.blm.gov/ut/st/en/prog/energy/coal/alton_coal_project/alton_coal_eis.html. Accessed 
May 15, 2013.  

Chae, Y. S. 1978. Design of excavation blasts to prevent damage. Civil Engineering—American Society 
of Civil Engineers 48(4):77–79. 

Ensham Resources. 2006. Ensham Central Project Environmental Noise Assessment. Available at: 
http://www.ensham.com.au/updated/eis/pdf/Volume-2_Appendices/APPENDIX%20G%20-
%20NOISE.pdf. Accessed May 15, 2013.  

Fehr & Peers Transportation Consultants. 2008. Coal Hollow Development Alton Coal EIS – Traffic 
Technical Report. Submitted to SWCA Environmental Consultants. July 2008. UT06-721. 

FHWA. 1998. FHWA Traffic Noise Model Technical Manual. FHWA-PD-96-010, DOT-VNTSC-
FHWA-98-2. Final Report. February 2008.  

ISO. 1996. ISO 9613-2:1996. Acoustics – Attenuation of Sound During Propagation Outdoors – Part 2: 
General Method of Calculation.  

———. 1997. ISO 2631-1:1997. Mechanical Vibration and Shock – Evaluation of Human Exposure to 
Whole-Body Vibration – Part 1: General Requirements. 

———. 2003. ISO 2631-2:2003. Mechanical Vibration and Shock – Evaluation of Human Exposure to 
Whole-Body Vibration – Part 2: Vibration in Buildings (1 Hz to 80 Hz). 

Jones & Stokes. 2004. Transportation- and Construction-Induced Vibration Guidance Manual. 
Sacramento, California. Prepared for California Department of Transportation, Noise, Vibration, 
and Hazardous Waste Management Office, Sacramento, California. Available at: 
http://www.dot.ca.gov/hq/env/noise/pub/vibrationmanFINAL.pdf. Accessed on July 18, 2013. 

Richards, A. B., and A. J. Moore. 1997. Blasting in an Urban Environment, in Resourcing the 21st 
Century. Paper read at the AusIMM 1997 Annual Conference, at Ballarat, Victoria, Australia. 

Richards, A. B. and A. J. Moore. 2009. Blast Vibration Course: Measurement – Assessment – Control. 
Available at: http://miningandblasting.files.wordpress.com/2009/09/blast-vibration-
course_measurement_assessment_control.pdf. Accessed on July 19, 2013.  

40 

http://dpti.sa.gov.au/__data/assets/pdf_file/0006/99150/Acoustic_Investigation__Virginia_Development_Plan_Amendment,_May_2011_AECOM.pdf
http://dpti.sa.gov.au/__data/assets/pdf_file/0006/99150/Acoustic_Investigation__Virginia_Development_Plan_Amendment,_May_2011_AECOM.pdf
http://barrick.com/files/cowal/Cowal-E42-Modification-Modified-Request.pdf
http://www.blm.gov/ut/st/en/prog/energy/coal/alton_coal_project/alton_coal_eis.html
http://www.ensham.com.au/updated/eis/pdf/Volume-2_Appendices/APPENDIX%20G%20-%20NOISE.pdf
http://www.ensham.com.au/updated/eis/pdf/Volume-2_Appendices/APPENDIX%20G%20-%20NOISE.pdf
http://www.dot.ca.gov/hq/env/noise/pub/vibrationmanFINAL.pdf.%20Accessed%20on%20July%2018
http://miningandblasting.files.wordpress.com/2009/09/blast-vibration-course_measurement_assessment_control.pdf
http://miningandblasting.files.wordpress.com/2009/09/blast-vibration-course_measurement_assessment_control.pdf


Alton Coal Tract LBA EIS Noise Modeling Report  

Rosenthal, M. F., and G. L. Morlock. 1987. Blasting Guidance Manual. United States Department of the 
Interior, Office of Surface Mining Reclamation and Enforcement. 

Siskind, D. E., M. S. Stagg, J. W. Kopp, and C. H. Dowding. 1984. Structure response and damage 
produced by ground vibration from surface mine blasting. (Report of Investigations 8507.) 
Washington, D.C.: U.S. Bureau of Mines. 

Siskind, D. E., V. J. Stachura, M. S. Stagg, and J. W. Kopp. 1980. Structure response and damage 
produced by airblast from surface mining. (Report of Investigations 8485.) Washington, D.C.: 
U.S. Bureau of Mines. 

U.S. Department of Transportation. 2005. Highway Performance Monitoring System Field Manual, 
Appendix N: Procedures for Estimating Highway Capacity. Available at: 
http://www.fhwa.dot.gov/ohim/hpmsmanl/appn3.cfm. Accessed June 5, 2013. 

Wiss, J. F., and H. R. Nichols. 1974. A study of damage to a residential structure from blast vibrations. 
New York: American Society of Civil Engineers. 

  

41 

http://www.fhwa.dot.gov/ohim/hpmsmanl/appn3.cfm


Alton Coal Tract LBA EIS Noise Modeling Report  

This page intentionally blank

42 



 

Appendix A 

Alton Coal Tract LBA EIS Noise Modeling Protocol 
  

 



 

  
 

 

 



Alton Coal Tract LBA EIS 
Final Noise Modeling Protocol  

Prepared for 

Bureau of Land Management,  
Kanab Field Office 

Prepared by 

SWCA Environmental Consultants 

May 2013



 

 

 
 
 
 
 
 

 
 
 
  
 



 

 
 
 

ALTON COAL TRACT LBA EIS 
FINAL NOISE MODELING PROTOCOL 

 
 
 
 
 
 

Prepared for 

Bureau of Land Management 
Kanab Field Office 

669 South Highway 89A 
Kanab, Utah 84741 

(435) 644-1200 
 
 
 
 
 
 
 
 

SWCA Environmental Consultants 
257 East 200 South, Suite 200 

Salt Lake City, Utah 84111 
(801) 322-4307 
www.swca.com 

 
 
 
 
 
 
 

May 2013 
  



 

 



Alton Coal Tract LBA EIS Final Noise Modeling Protocol 

 
CONTENTS 

1. Changes from Draft to Final Protocol .............................................................................................. 1 
2. Introduction ......................................................................................................................................... 1 
3. Baseline Conditions Characterization............................................................................................... 2 
4. Source Characterization..................................................................................................................... 7 

4.1. On-Tract Activity Noise................................................................................................................ 7 
4.1.1. Mobile Sources ................................................................................................................... 11 
4.1.2. Central Processing Operations ............................................................................................ 12 

4.2. Roadway Noise ........................................................................................................................... 12 
4.3. Blasting Noise ............................................................................................................................. 13 

4.3.1. Description of Blasting Calculations .................................................................................. 14 
4.3.2. Blasting Receptor Locations ............................................................................................... 14 

5. Soundscape Modeling Approach ..................................................................................................... 14 
5.1. Description of Model: SoundPLAN ........................................................................................... 14 
5.2. Technical Capabilities and Limitations ....................................................................................... 15 
5.3. Technical Options Used in Modeling ......................................................................................... 16 

6. Literature Cited ................................................................................................................................ 17 

ATTACHMENTS 
Attachment 1. Comment Matrix 

FIGURES 
Figure 1. Overview map. .......................................................................................................................... 3 
Figure 2. Mining blocks and source map. ................................................................................................. 9 

TABLES 
Table 1. Bryce Canyon National Park Noise Level Survey Results........................................................ 5 
Table 2. Noise Sensitive Receptor Table ................................................................................................ 6 
Table 3. Plant and Equipment Fleet for Mining Activities .................................................................... 11 
Table 4. Proposed Modeling Run .......................................................................................................... 15 
Table 5. Technical Parameters to be used in Modeling ......................................................................... 16 

 

i 



Alton Coal Tract LBA EIS Final Noise Modeling Protocol  
 

This page intentionally blank

ii 



Alton Coal Tract LBA EIS Final Noise Modeling Protocol  
 

1. CHANGES FROM DRAFT TO FINAL PROTOCOL 
The following substantive changes were made from the draft to the final protocol: 

• Because U.S. Route 89 (US-89) does not run through or near the Town of Alton, Alton Road was 
added for modeling purposes to the model for that town. Vehicle traffic data were gathered from 
the Utah Department of Transportation (UDOT). 

• A drill was added to the equipment roster. Adding this piece of equipment increased the 
aggregated sound power level of the equipment by 0.1 A-weighted decibels (dBA); therefore, the 
134-dBA value discussed in the text will still be used in the model. 

Comments to the draft protocol were received from the Bureau of Land Management (BLM), Alton Coal 
Development, and the National Park Service (NPS). Suggested changes were made to the modeling 
protocol, as appropriate. These comments are addressed in a separate comment matrix attached to this 
document (Attachment 1). 

2. INTRODUCTION 
Alton Coal Development, LLC has proposed to mine coal deposits primarily on federal land near the 
town of Alton, Utah (Alton Coal Tract Lease by Application Draft Environmental Impact Statement 
[DEIS]). The DEIS addresses existing soundscapes and the impacts to those soundscapes from the 
Proposed Action and action alternatives (BLM 2011). Several comments were received regarding the 
need to more quantitatively address noise impacts from the Proposed Action and action alternatives on 
existing soundscapes. Therefore, a computerized noise modeling study of potential noise impacts from the 
Proposed Action and action alternatives (hereinafter jointly referred to as the project) is being proposed to 
address noise-related comments to the DEIS.  

Increased ambient noise levels would result from intermittent mining equipment and process operations. 
A variety of mobile-source mining equipment (excavators, front-end loaders, scrapers, graders, etc.) 
would be used to carry out the main mining function of the extraction and removal of soils and rock 
layers covering the coal. In addition to the mobile-source mining equipment, stationary processing 
equipment (crushers, screens, etc.) would be used to size and load the coal. Potential noise emissions from 
both mobile-source mining equipment and the fixed-position processing equipment will be modeled 
assuming worst-case conditions (i.e., all the proposed equipment operating at the same time). 

Increased off-site roadway noise would occur from increased vehicular traffic on public roadways from 
vehicles associated with the project. Both worker-commute trips to and from the mine site and coal haul 
truck trips will be accounted for and computer modeled. Roadway noise and noise from mining activities 
will both be accounted for in the same model to account for any noise overlap between the two, where 
appropriate (i.e., in and around the Town of Alton). 

Additionally, mine blasting can result in substantial noise and vibration, particularly in the very low 
frequency range. However, because mine blasting noise emissions are both highly transient and occur at a 
low frequency range, noise from mine blasting emissions is generally assessed using empirical equations 
rather than a computer model. Therefore, equations to calculate noise and vibration from blasting 
emissions are proposed to estimate noise and vibration levels at specific points of interest.  

Noise levels will be modeled and analyzed from several sources of mining activity. Noise levels from 
mobile and stationary mining equipment, increased traffic levels on local roadways, and blasting events 
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will all be analyzed and/or modeled to determine if noise impacts result above existing ambient 
conditions at several designated sensitive receptors, as discussed in the following sections. 

3. BASELINE CONDITIONS CHARACTERIZATION 
Modeled and calculated noise levels will be compared against ambient background locations at several 
areas of concern to analyze the potential effects of noise levels associated with mining and mine-related 
activities at these areas. The analyzed areas of concern are the towns of Alton, Panguitch, and Hatch; 
Bryce Canyon National Park; and the Greater Sage-Grouse habitat and lek in and adjacent to the proposed 
mining blocks. Figure 1 shows an overview map of the locations of the coal mining blocks and off-site 
roadways in relation to the sensitive noise receptors, as well as the proposed noise modeling contour 
boundaries for both the mining equipment and roadway noise. 
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Figure 1. Overview map.  
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Baseline traffic conditions will not be modeled separately from proposed project impacts to roadways; 
instead, roadway noise levels from total traffic (both baseline plus project) will be conservatively 
evaluated and compared to baseline conditions at the sensitive receptors.  

As discussed in the DEIS, the Environmental Protection Agency (EPA) has offered general 
recommendations regarding noise thresholds. EPA has identified 55 A-weighted decibels (dBA) as the 
outdoor noise level above which humans can be expected to experience annoyance (EPA 1974). As 
outlined in the DEIS, ambient noise level surveys were conducted in the towns of Alton, Hatch, and 
Panguitch. Ambient noise level surveys for the town of Alton indicated average daytime noise levels 
ranging from 41 dBA equivalent continuous noise level (Leq) to 55 dBA Leq. In the towns of Hatch and 
Panguitch, ambient noise levels were each recorded at single locations of 64 dBA Leq and 67 dBA Leq, 
respectively. The ambient noise levels recorded in the towns will be used for this analysis. 

The background levels for Bryce Canyon National Park were determined by data collected by NPS 
personnel at several representative locations. NPS personnel used Larson Davis 831 sound level meters to 
record digital recordings and to collect and analyze sound pressure levels in dBA and in one-third octave 
band data ranging from 12.5 hertz (Hz) to 20,000 Hz. Noise data gathered by the NPS are presented in 
both percentage exceedance levels (Lx) and “natural ambient” sound levels (Lnat). This natural ambient 
sound level is derived from the collected sound level data by subtracting out all human-caused, 
mechanical, or electrical sounds. This is done by calculating the percentage of extrinsic sounds either by 
listening to the sound recording collected contemporaneously with the data collected or by analyzing 
daily spectrograms and then using a mathematical formula to subtract these sounds from the data. 

Table 1 presents noise data from Bryce Canyon National Park noise level surveys gathered by the NPS 
personnel from 2009 to 2012 for the three areas within the park to be evaluated in both various Lx values 
and Lnat values. 

Table 1. Bryce Canyon National Park Noise Level Survey Results 

Receptor Location 
(Year) 

Sound Level Data 

L90 Lnat L50 L10 Leq 

Farview F (2009) 30.0 31.8 37.8 45.8 53.0 

Farview F (2010) 35.8 37.5 42.1 48.0 55.0 

Yovimpa F (2009) 24.7 27.1 30.6 37.7 42.0 

Yovimpa F (2010) 27.0 28.6 33.0 40.2 47.0 

Riggs Spring B 
(2012) 

24.5 24.5* 31.2 38.6 40.0 

Source: BRCA Acoustical Data for Alton gathered by BLM from 2009 to 2012. 
* Estimated Lnat from L90 

Based on the results, modeled project noise will be compared to the most conservative Lnat sound values 
from the three areas analyzed in Bryce Canyon National Park (i.e., Farview F, Yovimpa F, and Riggs 
Spring B). The background values to be used from the park for these points will be 31.8 dBA for Farview 
F, 27.1 dBA for Yovimpa F, and 24.5 dBA for Riggs Spring B. 

Sound level data were gathered by the park service in several locations for each general area analyzed 
(Farview, Yovimpa, and Riggs Spring). To calculate project noise level impacts at these areas, noise 
levels will be modeled at a fixed point within each area as follows: Farview F (12 U 0389788 4155879), 
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Yovimpa F (12 U 0390580 4147992), and Riggs Spring B (12 U 0390888 4145310). Additionally, noise 
contour lines and grid noise maps will reveal sound pressure levels for any area of the park located within 
5 kilometers of the modeled sound source, as discussed in Section 4.3. The individual town and lek area 
receptors will be analyzed using noise contour lines and grid noise maps. Individual receptor locations 
will not be analyzed for these locations. 

No data have been gathered for ambient sound levels at the sage-grouse lek. Therefore, for conservatism, 
baseline conditions at the lek will be assumed to be those of the lowest recorded Leq value for Bryce 
Canyon National Park, or 40.0 dBA (Riggs Spring B).  

Table 2 summarizes the source receptors, ambient noise conditions, and the data source and/or 
methodology used for the evaluation of modeling impacts. 

Table 2. Noise Sensitive Receptor Table 

Receptor Location 
(individual point UTMs; 
NAD 83) 

Ambient Noise Condition 
(dBA) 

Data Sources and/or 
Methodology 

Additional Supporting 
Information as Applicable 

Yovimpa Point (12 U 
0390580 4147992) 

30.6 BRCA acoustical data 
gathered by BLM from 2009 
to 2012. 

Lnat value used as 
representative of ambient 
conditions. 

Riggs Spring (12 U 0390888 
4145310) 

24.5 BRCA acoustical data 
gathered by BLM from 2009 
to 2012. 

Lnat value used as 
representative of ambient 
conditions. 

Farview Point (12 U 0389788 
4155879) 

31.8 BRCA acoustical data 
gathered by BLM from 2009 
to 2012. 

Lnat value used as 
representative of ambient 
conditions. 

Town of Alton (area receptor) 41.0 Morro Group, Inc. 
environmental noise data 
gathered from points in the 
town in 2008.  

Lowest Leq value used as 
representative of ambient 
conditions. 

Town of Hatch (area 
receptor) 

64.0 Morro Group, Inc. 
environmental noise data 
gathered from point in the 
town in 2008.  

Leq value used as 
representative of ambient 
conditions. 

Town of Panguitch (area 
receptor) 

67.0 Morro Group, Inc. 
environmental noise data 
gathered from point in the 
town in 2008.  

Leq value used as 
representative of ambient 
conditions. 

Sage-grouse Lek (area 
receptor) 

40.0 BRCA acoustical data 
gathered by BLM for BRCA 
from 2009 to 2012 used as 
proxy. 

Lowest Leq value from the 
Bryce Canyon National Park 
data taken as representative 
of ambient conditions. 

 
  

6 



Alton Coal Tract LBA EIS Final Noise Modeling Protocol  
 

4. SOURCE CHARACTERIZATION 
There are several potential sources of noise emissions from mining activities for the project. The noise 
sources that are analyzed in the following sections include noise levels from mining equipment and 
processes located on the mining blocks, increased noise levels on public roadways from mine worker and 
vendor commuter trips and coal haul truck trips to and from the mine, and mine blasting events. 

4.1. On-Tract Activity Noise  
Mining activities would occur on several potential blocks. Potential mining blocks and the locations of 
noise emitting area sources within these blocks are depicted on Figure 2. 
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Figure 2. Mining blocks and source map.  
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Of the mine blocks depicted on Figure 2, three are of particular concern due to their proximity to sensitive 
noise receptors. Block NW is the closest mining block to the town of Alton, Block C is closest to Bryce 
Canyon National Park, and Block S is close to a sage-grouse lek. Noise-emitting equipment and processes 
will only be evaluated within these three blocks because noise levels from mining activities in the other 
mining blocks (CWN and CWS) would be of equal or less impact than the blocks analyzed due to 
increased distance from sensitive receptors. 

4.1.1. Mobile Sources 
The project plant and equipment noise levels are calculated from representative measured sound power 
levels for other mining environmental assessments. The individual equipment or process, the estimated 
quantity, and the sound power level and data source are provided in Table 3. 

Table 3. Plant and Equipment Fleet for Mining Activities 

Source Quantity dBA per  
equipment 

Information Source 

Mobile 

Haul truck 5 124 Cowal Gold Mine EIS (Barrick Gold Corporation 2009) 

Front-end loader 3 117 Barrick Gold Corporation 2009 

Excavator 1 123 Ensham Central Project Environmental Noise 
Assessment (Ensham Resources 2006) 

Dozer 6 118 Barrick Gold Corporation 2009 

Track hoe 2 121 Barrick Gold Corporation 2009 

Skytrack* 1 123 Barrick Gold Corporation 2009 

Grader 2 110 Ensham Resources 2006 

Water truck 2 118 Ensham Resources 2006 

Scraper 4 116 Barrick Gold Corporation 2009 

Diesel generator 3 100 Ensham Resources 2006 

Drill 1 118 Barrick Gold Corporation 2009 

Total Mobile Equipment 30 134 – 

Fixed 

Central processing area (e.g., 
coal crushing, conveying, 
stacking, and loading) 

– 124 Barrick Gold Corporation 2009 

Notes: Sources are intended to be reasonably representative of equipment that would be used during mining operations but may vary depending on 
the availability of exact equipment at the time mining operations would occur. 

* Sound power levels were assumed to be equivalent to those of an excavator. 

Modeling mobile equipment is difficult because the equipment can theoretically range over the entire 
proposed mining tract. To overcome this difficulty and still conservatively model equipment positions 
relative to areas with sensitive receptors, all mobile equipment is modeled together as a single 40-acre 
area source. The entire area source is assumed to emit at the highest emission level (134 dBA), as if all 
the equipment were simultaneously operating at full capacity and were “stacked” together in a manner 
that maximizes the additive effects of noise levels from each piece of equipment. The highest decibel 
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level from all the equipment summed together is calculated via the additive equation for incoherent sound 
sources (Sengpielaudio 2013): 

𝐿∑  = 10𝐿𝑜𝑔10 �10
𝐿1
10 + 10

𝐿2
10+ . . . . + 10

𝐿𝑛
10�  𝑑𝐵

Where: 

L∑ = Total sound power level 

Ln = Sound power level of the separate source 

Equipment of the same category (5 haul trucks, 6 dozer, etc.) was summed using the simplified equation 
below for the summation of equal sound power sources (The Engineering Toolbox 2013): 

𝐿∑  = 𝐿𝑠 + 10𝐿𝑜𝑔10(𝑛) 

Where: 

Ls = sound power level from each single source 

n = number of sources 

Furthermore, each modeled 40-acre mobile area source will be placed within each mining block closest to 
the noise sensitive receptor of greatest concern to mining in that block (the town of Alton for Block C, 
Bryce Canyon National Park for Block C, the sage-grouse lek for Block S), as depicted on Figure 2. 

4.1.2. Central Processing Operations 
Noise emissions from the coal processing operations (crushing, conveying, stacking, sorting, etc.) would 
take place at the central processing facilities as shown on Figure 2, which will be modeled in the same 
manner as the mobile equipment: as a 35-acre area source where noise is conservatively assumed to be 
equally distributed over the entire area. Measured sound power levels from mining process equipment 
(provided in Table 2) located at a gold mine (Cowal Gold Mine located in New South Wales, Australia) 
were assumed representative of project sound power levels of coal processing equipment (Barrick Gold 
Corporation 2009). 

4.2. Roadway Noise 
Transportation noise levels from mine-related haul road traffic will be accounted for in the model. Haul 
truck traffic would likely use existing roadways, in particular US-89 and Alton Road. Alton Road will be 
modeled from where the road exits to the north of the town of Alton to where the road intersects with US-
89; this is approximately 5.6 kilometers of roadway. Portions of US-89 stretching from the town of Alton 
to approximately 1 kilometer north of the town of Panguitch (see Figure 1) will be modeled to determine 
noise level impacts from increased haul truck traffic along this roadway. The potential impact of 
increased vehicular activity from mining operations to other roadways (e.g., SR-20, Interstate 15, local 
roadways with the exception of Alton Road) will not be analyzed in the modeling due to the distance from 
the mine source and the lack of receptors of interest.  

A traffic study by Fehr and Peers (2008) estimates average daily traffic (ADT) volumes for US-89 under 
four scenarios: currently existing conditions, currently existing conditions plus the addition of project coal 
haul truck traffic, estimated 2020 background conditions, and estimated 2020 background conditions plus 
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project coal haul truck traffic. The estimated 2020 background conditions plus project coal haul truck 
traffic will be modeled as the most conservative estimation of impacts from the project to roadway noise. 

Fehr and Peers (2008) estimate ADT values of between 4,400 and 5,850 vehicles per day on US-89 for 
the year 2020 without the addition of project-related traffic. The DEIS estimates an increase of 2% in 
baseline traffic from mining commuter traffic from the project. Estimates from haul truck trips from the 
proposed project are approximately 153 truck round-trips per day (Fehr and Peers 2008). Therefore, for 
modeling purposes, ADT volumes on US-89 will be assumed at 6,120 (5,850 + 2% increase from 
commuting trips + 153 round-trip haul truck trips), which represent the worst-case anticipated vehicle 
traffic on US-89 in the year 2020 with the inclusion of project haul truck trips and worker commuting 
trips.  

The percentage of heavy trucks to light vehicle traffic along US-89 was only estimated in the Fehr and 
Peers (2008) report for existing traffic plus the addition of project haul truck trips. Therefore, the highest 
projected estimate in the Fehr and Peers (2008) report of 31% of heavy vehicles to light vehicles (with 
current vehicle trips used as the baseline) will be used for modeling purposes. This is likely to 
conservatively represent the portion of heavy vehicles to light vehicles, because the increases in traffic 
projected in the 2020 scenario are likely to be proportionate to that of the currently existing baseline, 
whereas the mine haul truck trips are anticipated to be the same. 

For Alton Road, UDOT data of 150 vehicles per day will be used as the baseline value. For modeling 
purposes, the conservative estimate that will be used is as follows: all the additional traffic from 
commuting trips from US-89 (2% of 5,850 vehicles per day) and all the coal haul truck round-trips per 
day will take place on Alton Road. For Alton Road, then, the total estimated ADT value that will be used 
in the model will be 420 (150 + [2% of 5,850] increase from commuting trips + 153 round-trip haul truck 
trips). 

The level of service (LOS) describes traffic operating conditions on roadways through several qualitative 
“grades” ranging from “A” (free flow of traffic) to “F” (unpredictable traffic flow with excessive delays). 
The Fehr and Peers (2008) report indicates that LOS on the US-89 roadway would range from A to C in 
2020, without project impacts. Because the project is only expected to marginally increase traffic levels, 
the traffic LOS will be assumed to remain the same for modeling purposes. Although the traffic impact to 
Alton Road from mine-related activities will be greater than that to US-89 because of the lower baseline 
for Alton Road, the roadway capacity will still allow for a favorable traffic LOS (the increase in traffic 
from mine-related activities will result in a less than a 1-mile-per-hour reduction in average travel speed 
using the Highway Performance Monitoring System Field Manual Equation 20-5, estimating average 
travel speed for rural two-lane capacity roadway). As discussed in Section 4.2, traffic flow will be 
modeled assuming “steady” flow conditions based on the LOS. 

4.3. Blasting Noise  
Air vibration (or airblast) emissions result from the pressure or shock waves from blasting activities. 
Pressure waves resulting from blasting increase and decrease the air pressure at a given point from the 
blast fairly rapidly. Multiple equations in the literature have been developed to estimate vibration and 
airblast emissions from blasting activities, depending on the type of blasting occurring (fully or partially 
confined blast holes, unconfined surfaces, etc.), the type of rock blasted, and additional variables that 
affect the transmission of sound through the air (topography, shielding or amplification from barriers, 
meteorological conditions, whether there is a free-face or not, etc.). 
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4.3.1. Description of Blasting Calculations 
The vibration and airblast emissions can be predicted using the relevant vibration and airblast formula 
presented in AS 2187.2-2006 (Standards Australia 2006). 

The relevant formulae are as follows: 

 PVS = 3,272 (R/Q1/2)-1.60 

 SPL = 173.4 – 24(log10 R – log10 Q) 

Where, 

PVS = Peak Vector Sum vibration velocity (millimeters per second [mm/s]) 

SPL = Peak airblast noise level (dB Linear) 

R = Distance between charge and receiver (meters [m]) 

Q = Charge mass per delay or maximum instantaneous charge (kilograms [kg]) 

Based on actual blasting design parameters provided by the mine, the charge mass per delay was 
estimated as being between 8 and 120 kg. As such, 120 kg will conservatively be used as the charge mass 
per delay for blasting modeling purposes. PVS (in mm/s) and SPL (in dB Linear) values will be 
calculated and reported for given points of concern. PVS values will be compared against the threshold 
for the most stringent structural damage of 6.4 mm/s (Department of Transportation Federal Transit 
Administration 2006), whereas SPL values will be compared against the same background noise values at 
receptor locations as will be used for modeling purposes.  

4.3.2. Blasting Receptor Locations 
Blasting noise and vibration will be estimated from the nearest site boundary to the three locations in the 
Bryce Canyon National Park discussed in Section 2, as well as the town of Alton and nearby sage-grouse 
lek.  

5. SOUNDSCAPE MODELING APPROACH 
The following sections provide a summary of the technical parameters that will be used in the model to 
evaluate noise impacts at receptor locations. Noise modeling will be conducted on portions of the SR-89 
roadway of the proposed coal haul truck route and the proposed mining equipment and processes located 
on the mining tracts. 

5.1. Description of Model: SoundPLAN 
SoundPLAN Essential, Version 2.0, will be used to evaluate the noise emissions of the project. Based on 
the sound power levels input for each source, SoundPLAN estimates noise contours of the overall facility 
in accordance with a variety of standards, primarily International Organization for Standardization (ISO) 
9613-2 standards for noise propagation calculations. All sound propagation losses, such as geometric 
spreading, air absorption, ground absorption, and barrier shielding, are calculated automatically in 
accordance with these recognized standards. Reflection off of adjacent structures and the ground will be 
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accounted for in the modeling. The model uses industry-accepted propagation algorithms and accepts 
sound power levels (in decibels) provided by the equipment manufacturer and other sources.  

5.2. Technical Capabilities and Limitations 
Equipment noise sources will be summed together to produce a single emitting area source in several of 
the potential mining parcel blocks to generate a representative noise level assuming that all the equipment 
is operating at maximum capacity simultaneously. Process noise sources have already been aggregated, as 
discussed in Section 3.1.2; therefore, this single aggregated value will be modeled as a continuous area 
source. Noise from process equipment and mobile operational equipment will therefore be treated by the 
model as fixed areas of evenly distributed point sources. Three separate modeling runs of each of the 
equipment area sources will be evaluated in each of the mining blocks of concern. Each of these modeling 
runs will also include modeling of the process area source and the roadway area source around the town 
of Alton. Based on their distance from mining activities, two additional modeling runs will be done just 
for the roadways around the towns of Hatch and Panguitch, respectively. Table 4 outlines what will be 
modeled in each run. 

Table 4. Proposed Modeling Run 

Model 
Run 

Modeled Noise Source 

Block NW 
Mobile 

Equipment 

Block C 
Mobile 

Equipment 

Block S 
Mobile 

Equipment 

Central 
Processing 

Area 

SR-89 
Roadway 
and Alton 

Road (town 
of Alton) 

SR-89 
Roadway 
(town of 
Hatch) 

SR-89 
Roadway 
(town of 

Panguitch) 

1 X   X X   

2  X  X X   

3   X X X   

4      X  

5       X 

As noise sources are summed, a single dBA value will be input into the model for each area calculation. 
Sound power will therefore be entered as a single value A-weighted sum level at a mean representative 
frequency of 500 Hz for all the equipment and processes (model default if frequency spectrum data are 
unavailable). Noise sources from mobile and fixed mining equipment and processes will have a uniform 
assumed height of 3 m off the ground. 

Roadways will be modeled using the SoundPLAN 2.0 roadway option. Road surfaces will be modeled 
assuming smooth asphalt surfaces as per ISO 11819-1:1997 (ISO 1997). Traffic data to be entered into 
the model are discussed in Section 3.2. Because the LOS is expected to remain generally favorable all the 
way out to 2020, and project traffic levels are not expected to substantively increase traffic, traffic flow 
will be assumed to be steady for modeling purposes.  

No noise barriers will be modeled from buildings, foliage, or mining high walls, even though these 
barriers to noise levels from mining activities will likely be present to some degree. Therefore, the model 
will conservatively estimate peak noise levels in the absence of any attenuation due to barriers between 
the noise source and the receptor of interest. 
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5.3. Technical Options Used in Modeling 
Single receiver, noise limit contour lines, and grid noise maps will be calculated for the noise emission 
sources associated with mining activities and roadways, as discussed in Section 3, using the SoundPLAN 
model. Noise limit contour lines will be based on a grid noise calculation with grid spacing of 100 m. 
Grid noise maps will show all noise contours and will fill in the areas between contour lines. Noise 
emissions from mobile and stationary sources will be measured out to a distance of 5 kilometers from the 
proposed mining blocks. The roadway noise emissions will be measured out to a distance of 1 kilometer 
from the existing roadways. For the three single receiver emission sources in the Bryce Canyon National 
Park, a receiver height of 2 m will be used. 

Roadway noise emissions will be modeled per Federal Highway Administration (FHWA) traffic noise 
model standards (FHWA 1998). Noise emissions from mobile and stationary sources on the blocks will 
be modeled per ISO 9613-2:1996 (ISO 1996). Both roadway and mine tract emissions will be modeled 
simultaneously, where appropriate (i.e., in and around the Town of Alton). 

Table 5 outlines the technical parameters that will be used in the modeling. 

Table 5. Technical Parameters to be used in Modeling 

Technical Parameter Standard Input Parameters/Notes 

Geometric attributes ISO 9613-2:1996 
(ISO 1996) 

Automatically calculated by SoundPLAN 

Meteorological conditions ISO 1996 Air absorption will be determined using “standard day” conditions derived 
from the nearest representative meteorological station. Monthly data will be 
analyzed, and the annual mean will be used in the model for temperature, 
humidity, and air pressure levels. 

Ground absorption ISO 1996 The model default of “soft ground” (i.e., fields, forests, or grass) will be 
assumed. Roadways will be regarded as “hard ground” (i.e., asphalt) for 
the roadway effects portion of the calculations. 

Topographic features – U.S. Geologic Survey (USGS) Topographic data for the project site and 
surrounding area will be digitized and input into the model to account for 
how topographic conditions will affect the geometric divergence of the 
sound pressure levels.  
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Attachment A. Comment Matrix 

Alton Coal Tract Lease by Application Noise Analysis Protocol DRAFT  
May 2013 

 

Please Read: Enter comments in the table below. The Section #/Title column is important because page and line numbers shift once revisions 
begin, but section numbers and titles change less often. In the Page # and Line # columns, write ONLY the NUMBER of the page and the line 
within the page. Also, please put your name on every comment so if we have questions, we can call you. Please avoid putting comments such as 
“see above.” It is better to paste the same comment in another row. Submit your comments to Keith Rigtrup (krigtrup@blm.gov), and Ben Gaddis 
(bgaddis@swca.com, AltonCoalEIS@swca.com). Based on the current schedule the deadline for comments is May 24, 2013. 
 
Commenter Section 

#/Title 
Pag
e # Line # Comment Comment Disposition 

JD McKenzie 1 1 9 …redress project…    address This change has been made.  

JD McKenzie 1 1 11 from intermittent mining equipment and process 
operations 

This change has been made. 

Byard Kershaw – 
Kane County 1 1 12 

In the list of equipment in parentheses, 
“scrappers” is a misspelling.  It should be 
“scrapers.” 

This change has been made. 

JD McKenzie 1 1 13 geologic material from the earth  soils and rock 
layers covering the coal  

This change has been made. 

ACD 1 1 14 Remove “grinders” This change has been made. 

ACD 1 1 15 Change to “would be used to size the coal 
before shipping.” 

 

JD McKenzie 1 1 15 separate the coal from the gangue    to size and 
load the coal   

This change has been made. 

JD McKenzie 1 1 18 Increased offsite roadway This change has been made. 
JD McKenzie 1 1 28 traffic levels on offsite local roadways This change has been made. 
JD McKenzie 1 1 37 blocks and offsite roadways This change has been made. 

Byard Kershaw – 
Kane County 

2. Baseline 
Conditions 

Characteriza
tion 

6 
Line 1 
and 

Table 2. 

Include the datum used in the UTM 
Coordinates. 

This change has been made. 

JD McKenzie 

3.1.1 

12 4 “…equal sound power sources…”  But these 
are not equal. Ok to approximate as equal? 

Equipment that is within the same category (5 
haul trucks, 6 dozers, etc.) is assumed to be of 
the same sound power level. For this 
equipment, the simpler summation equation is 
used. For adding together all the equipment of 
disparate sound power levels, the incoherent 
source equation is used. 
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Commenter Section 
#/Title 

Pag
e # Line # Comment Comment Disposition 

ACD 3.1.1 Mobile 
Sources 11 10 

In “Table 3” where are these noise levels taken. 
The average noise level that an employee can 
work around for an 8 hour period is 90 dbA 

These are measured noise power levels of the 
equipment category – sources for each value 
are provided. The OSHA PEL for noise 
exposure is for a sound pressure level, which is 
not equivalent to a sound power level (sound 
power level is what will be modeled to derive 
sound pressures at given distances). 
Furthermore, PPE can be used to mitigate 
personal exposure, which makes the 90 dBA 
value irrelevant for sound modeling purposes.  

ACD 3.1.1 Mobile 
Sources 11 10 Should add a DML45 Drill or equivalent for 

analysis. 

This equipment has been added to the sound 
modeling protocol. Adding this equipment did 
not change the rounded sound power level that 
will be used for the purposes of the modeling 
(adding this equipment increased the total 
mobile equipment sound power level by 0.1 
dBA, so the 134 dBA value proposed is still 
accurate). 

Byard Kershaw – 
Kane County 

3.1.1 Mobile 
Sources 11 Table 3 

Same as first comment.  “scrappers” should be 
“scrapers.” 
 

This change has been made. 

ACD 

3.1.2. 
Central 

Processing 
Operations 

12 14 The proposed Facility Area is 35 acres 

This change has been made. 

Byard Kershaw – 
Kane County 

3.2 
Roadway 

Noise 
12 20–31 

This paragraph describes vehicle traffic on 
Highway 89 from the mine to Panguitch and 
states that past Panguitch, “The potential 
impact of increased vehicular activity from 
mining operations to other roadways…will not 
be analyzed…due to the distance from the mine 
source and the lack of receptors of interest.”  
The map – Figure 1 on Page 3 suggests that 
the “Mining Equipment Modeling Boundary” 
doesn’t extend beyond north of the town of 
Alton.  Figure 1 appears to contradict this 
statement. 

Figure 1 was revised to better clarify the 
modeling boundaries. The modeling boundaries 
on the figure are for the contour boundaries – 
noise grid maps and contour lines will only 
extend to the modeled boundaries depicted on 
Figure 1. The statement that impacts to 
roadways from increased vehicular activity from 
mining operations beyond Panguitch will not be 
modeled is meant to relate to the potential of 
increased vehicle traffic outside of the three 
evaluation areas of the Towns of Alton, Hatch, 
and Panguitch. 
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Commenter Section 
#/Title 

Pag
e # Line # Comment Comment Disposition 

Byard Kershaw – 
Kane County 

3.2 
Roadway 

Noise 
13 1–4 

Are tour busses and large recreational vehicles 
included in this traffic study?  These vehicles 
are likely to contribute to the noise levels in the 
“worst-case anticipated vehicle traffic” on 
Highway 89. 

As cited in the protocol, the Fehr and Peers 
traffic technical report was relied on for vehicle 
traffic data. The Fehr and Peers report utilized 
industry standard traffic counting and other 
methods to establish baseline traffic conditions; 
therefore, any tour busses and recreational 
vehicles utilizing roadways should have been 
counted in the study. Future roadway traffic 
conditions are based on estimates of 
percentage increases to existing traffic 
conditions and, therefore, would also capture 
any anticipated roadway traffic, including tour 
busses and recreational vehicles. 

JD McKenzie 3.2 13 3 commuting trips + 153 round-trip haul truck trips This change has been made. 
JD McKenzie 4.2 15 1 sources were are summed This change has been made. 

ACD 

4.2. 
Technical 

Capabilities 
and 

Limitations 

15 11–14 Are topographical barriers to noise Modeled? 

Existing topographic conditions, including 
barriers due to topography, will be modeled. 
Impacts to topography from mining activities, 
since these are variable and largely unknown, 
will not be modeled. 

JD McKenzie 

4.3 

16 Table 5 
“…and the annual mean will be used …” Also 
good to run the maximum case? 
 

The relationship between temperature, 
humidity, and air pressure levels to that of 
sound attenuation is complicated and non-
linear. Increases or decreases in one variable 
(temperature, humidity, air pressure) do not 
directly lead to increases or decreases in sound 
attenuation, but are interrelated with one 
another. Therefore, since a “maximum case” 
between all three variables cannot be easily 
established, representative mean variables will 
be used.    
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

1/1/2012 46 31 15 88 61 33 30.64 30.56 30.43 

1/2/2012 54 36 17 92 60 28 30.60 30.50 30.39 

1/3/2012 59 43 26 75 47 19 30.46 30.38 30.29 

1/4/2012 55 39 22 81 50 19 30.58 30.50 30.44 

1/5/2012 58 40 21 92 59 25 30.45 30.27 30.05 

1/6/2012 54 38 22 81 54 26 30.17 30.06 29.95 

1/7/2012 39 32 24 100 74 52 30.25 30.08 29.91 

1/8/2012 36 27 18 92 72 52 30.46 30.34 30.25 

1/9/2012 40 28 15 88 68 48 30.53 30.43 30.30 

1/10/2012 53 35 17 92 62 32 30.33 30.19 30.05 

1/11/2012 39 29 18 91 63 35 30.36 30.25 30.09 

1/12/2012 39 27 14 84 57 30 30.38 30.32 30.23 

1/13/2012 46 27 8 83 51 19 30.52 30.42 30.33 

1/14/2012 55 34 13 80 46 12 30.38 30.26 30.09 

1/15/2012 51 42 32 29 22 15 30.06 29.93 29.77 

1/16/2012 42 26 10 83 62 40 30.22 29.89 29.70 

1/17/2012 43 24 4 86 55 24 30.39 30.28 30.16 

1/18/2012 50 35 19 73 48 22 30.27 30.20 30.12 

1/19/2012 51 38 25 68 46 23 30.13 30.01 29.86 

1/20/2012 55 40 24 53 38 22 30.07 29.95 29.83 

1/21/2012 48 39 29 100 64 28 29.87 29.65 29.45 

1/22/2012 36 23 9 91 74 56 30.16 30.08 29.89 

1/23/2012 37 34 30 85 69 52 30.05 29.89 29.77 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

1/24/2012 36 27 18 100 82 64 30.41 30.19 29.96 

1/25/2012 48 32 16 84 67 50 30.51 30.40 30.32 

1/26/2012 57 40 23 92 66 39 30.31 30.17 30.03 

1/27/2012 40 29 18 96 66 35 30.50 30.27 30.08 

1/28/2012 44 28 11 88 55 22 30.62 30.54 30.43 

1/29/2012 49 33 17 84 52 19 30.53 30.38 30.18 

1/30/2012 54 38 22 74 46 18 30.16 30.03 29.93 

1/31/2012 52 37 22 75 49 22 30.18 30.09 29.97 

2/1/2012 53 39 24 74 49 24 30.19 30.08 29.96 

2/2/2012 34 32 29 100 86 72 30.11 30.03 29.96 

2/3/2012 37 29 20 88 74 59 30.26 30.16 30.08 

2/4/2012 41 28 14 91 68 45 30.33 30.26 30.20 

2/5/2012 42 29 16 88 62 36 30.30 30.21 30.10 

2/6/2012 43 29 14 88 59 29 30.23 30.17 30.11 

2/7/2012 48 31 13 84 58 31 30.23 30.16 30.08 

2/8/2012 55 41 26 78 53 28 30.33 30.19 30.11 

2/9/2012 52 37 21 88 62 35 30.38 30.31 30.24 

2/10/2012 61 41 21 92 57 22 30.29 30.16 30.04 

2/11/2012 57 43 29 85 55 24 30.06 29.85 29.74 

2/12/2012 41 33 25 100 85 70 29.88 29.80 29.70 

2/13/2012 42 31 19 100 88 76 29.87 29.76 29.67 

2/14/2012 35 26 16 92 81 69 29.95 29.82 29.67 

2/15/2012 36 30 24 92 84 75 30.06 29.91 29.85 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

2/16/2012 41 27 13 92 76 59 30.31 30.18 30.03 

2/17/2012 45 33 20 92 65 37 30.29 30.21 30.14 

2/18/2012 49 33 17 84 61 38 30.19 30.02 29.80 

2/19/2012 40 33 25 100 74 48 30.12 29.86 29.76 

2/20/2012 38 19 -1 92 71 49 30.28 30.18 30.03 

2/21/2012 47 31 14 80 59 37 30.29 30.23 30.17 

2/22/2012 56 40 24 88 63 38 30.25 30.11 29.87 

2/23/2012 43 36 29 82 60 38 30.18 30.03 29.84 

2/24/2012 51 35 18 84 53 21 30.31 30.24 30.12 

2/25/2012 56 43 30 63 40 16 30.10 29.96 29.87 

2/26/2012 45 33 20 68 44 20 30.13 30.02 29.86 

2/27/2012 51 38 24 55 42 29 29.79 29.68 29.59 

2/28/2012 41 35 28 100 85 69 30.13 29.87 29.60 

2/29/2012 44 33 22 88 62 36 30.09 29.98 29.83 

3/1/2012 44 36 27 78 49 20 29.99 29.88 29.76 

3/2/2012 35 23 11 81 58 35 30.43 30.28 30.01 

3/3/2012 50 31 12 76 54 31 30.48 30.43 30.40 

3/4/2012 60 40 19 88 54 19 30.44 30.31 30.19 

3/5/2012 66 43 20 84 48 12 30.19 30.05 29.83 

3/6/2012 59 50 40 33 24 14 29.76 29.48 29.24 

3/7/2012 29 24 19 92 78 63 30.27 29.83 29.50 

3/8/2012 45 29 12 81 61 40 30.58 30.46 30.31 

3/9/2012 56 36 16 84 52 19 30.56 30.38 30.17 



Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

B-4 

Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

3/10/2012 61 40 18 92 54 16 30.15 30.01 29.87 

3/11/2012 60 45 30 53 36 19 29.90 29.84 29.78 

3/12/2012 61 48 35 38 27 16 29.94 29.88 29.81 

3/13/2012 62 49 35 30 23 16 29.95 29.86 29.79 

3/14/2012 63 47 31 47 32 17 30.04 29.97 29.90 

3/15/2012 66 47 27 69 44 19 30.13 30.03 29.96 

3/16/2012 65 49 33 56 39 22 29.98 29.81 29.63 

3/17/2012 56 44 32 96 64 32 29.62 29.49 29.41 

3/18/2012 35 31 26 96 80 63 29.65 29.48 29.37 

3/19/2012 38 30 22 92 78 64 29.97 29.72 29.63 

3/20/2012 47 33 19 96 62 28 30.16 30.08 29.96 

3/21/2012 60 42 24 88 55 21 30.18 30.09 30.01 

3/22/2012 70 48 26 85 52 19 30.02 29.92 29.83 

3/23/2012 66 53 39 59 41 22 29.93 29.87 29.81 

3/24/2012 68 51 33 75 47 18 30.07 29.92 29.85 

3/25/2012 65 52 39 45 33 20 29.84 29.72 29.59 

3/26/2012 52 42 32 82 56 29 30.04 29.83 29.57 

3/27/2012 61 42 22 81 51 20 30.07 30.00 29.93 

3/28/2012 62 49 36 48 34 19 29.94 29.90 29.86 

3/29/2012 64 46 27 78 51 23 30.02 29.96 29.92 

3/30/2012 72 52 31 64 43 22 29.99 29.92 29.85 

3/31/2012 72 55 38 57 40 22 29.86 29.72 29.53 

4/1/2012 57 45 32 100 62 24 30.00 29.81 29.50 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

4/2/2012 45 33 20 92 68 43 30.10 30.05 29.98 

4/3/2012 60 39 18 84 55 25 30.13 30.03 29.92 

4/4/2012 68 51 34 64 40 16 29.99 29.82 29.67 

4/5/2012 64 56 47 36 24 12 29.68 29.60 29.51 

4/6/2012 51 39 27 69 40 10 30.22 30.00 29.61 

4/7/2012 68 41 14 67 37 7 30.31 30.21 30.12 

4/8/2012 73 47 21 55 31 7 30.19 30.11 30.03 

4/9/2012 75 52 29 53 31 9 30.07 29.99 29.90 

4/10/2012 75 56 36 41 25 8 30.00 29.84 29.70 

4/11/2012 60 53 46 77 49 20 29.83 29.69 29.56 

4/12/2012 52 42 32 100 69 38 29.94 29.89 29.82 

4/13/2012 51 44 36 53 41 29 29.86 29.71 29.55 

4/14/2012 39 34 29 100 82 64 29.91 29.68 29.43 

4/15/2012 52 39 26 100 71 41 30.11 30.03 29.88 

4/16/2012 61 44 26 92 56 20 30.22 30.15 30.11 

4/17/2012 67 50 32 70 48 26 30.15 30.07 29.98 

4/18/2012 70 54 38 76 48 20 29.99 29.92 29.86 

4/19/2012 70 54 37 86 56 25 30.08 29.98 29.91 

4/20/2012 75 54 32 82 54 25 30.23 30.10 30.05 

4/21/2012 81 58 35 82 48 13 30.11 30.03 29.96 

4/22/2012 84 62 39 73 43 12 30.05 29.97 29.91 

4/23/2012 86 64 42 65 38 10 30.03 29.90 29.81 

4/24/2012 78 61 44 53 31 9 30.05 29.87 29.83 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

4/25/2012 68 59 49 50 39 27 30.15 29.92 29.84 

4/26/2012 66 54 41 76 49 22 29.87 29.74 29.67 

4/27/2012 62 50 37 93 61 28 30.12 29.99 29.79 

4/28/2012 62 47 32 75 49 22 30.04 29.97 29.90 

4/29/2012 68 48 27 75 45 14 30.08 29.96 29.91 

4/30/2012 75 52 29 69 42 14 29.96 29.88 29.71 

5/1/2012 76 65 53 41 30 19 29.89 29.67 29.59 

5/2/2012 74 63 51 41 30 19 29.75 29.69 29.61 

5/3/2012 74 62 50 48 35 22 29.97 29.78 29.72 

5/4/2012 74 60 45 42 28 13 29.84 29.81 29.77 

5/5/2012 66 51 36 53 35 16 30.06 29.98 29.82 

5/6/2012 66 46 26 46 30 13 30.13 30.08 30.01 

5/7/2012 62 43 23 54 37 19 30.09 30.02 29.95 

5/8/2012 75 53 31 69 42 15 30.07 30.00 29.92 

5/9/2012 79 56 33 56 32 8 30.05 29.92 29.79 

5/10/2012 83 60 37 46 28 9 29.95 29.77 29.67 

5/11/2012 76 57 37 52 32 12 29.97 29.88 29.80 

5/12/2012 79 57 34 59 33 7 30.11 30.04 29.96 

5/13/2012 77 56 35 59 33 7 30.15 30.10 30.06 

5/14/2012 85 59 32 48 28 8 30.15 30.02 29.85 

5/15/2012 86 72 57 17 12 6 29.84 29.78 29.70 

5/16/2012 83 62 41 31 20 8 29.83 29.80 29.75 

5/17/2012 86 65 44 36 22 8 29.82 29.66 29.44 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

5/18/2012 72 60 47 63 39 15 29.88 29.66 29.44 

5/19/2012 74 54 33 92 51 10 30.01 29.96 29.88 

5/20/2012 84 61 37 53 32 10 30.04 29.98 29.92 

5/21/2012 88 66 44 49 28 7 30.00 29.92 29.82 

5/22/2012 88 71 54 26 17 8 29.81 29.72 29.55 

5/23/2012 80 64 47 39 26 12 29.81 29.59 29.48 

5/24/2012 76 56 36 59 33 6 29.72 29.61 29.39 

5/25/2012 77 69 60 42 28 14 29.40 29.31 29.26 

5/26/2012 58 51 44 49 32 15 29.91 29.61 29.36 

5/27/2012 65 50 35 59 39 18 30.00 29.95 29.88 

5/28/2012 75 53 31 64 38 12 30.04 29.97 29.90 

5/29/2012 80 58 36 44 26 7 29.96 29.91 29.87 

5/30/2012 85 64 42 33 21 9 29.98 29.93 29.88 

5/31/2012 86 65 44 42 28 14 30.01 29.94 29.86 

6/1/2012 91 70 48 50 31 12 29.95 29.83 29.72 

6/2/2012 91 71 51 48 28 7 29.93 29.72 29.67 

6/3/2012 92 74 56 30 19 8 30.02 29.78 29.70 

6/4/2012 88 71 53 35 22 8 30.03 29.75 29.64 

6/5/2012 77 71 65 34 21 8 29.89 29.64 29.50 

6/6/2012 72 52 31 56 36 16 30.00 29.92 29.85 

6/7/2012 82 58 33 56 32 8 30.00 29.92 29.82 

6/8/2012 85 69 53 24 16 8 30.00 29.74 29.60 

6/9/2012 84 74 64 28 20 12 29.90 29.63 29.52 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

6/10/2012 73 54 34 35 21 7 30.03 29.98 29.91 

6/11/2012 82 56 30 44 25 6 30.21 30.03 29.95 

6/12/2012 88 65 41 35 20 5 30.15 29.93 29.82 

6/13/2012 89 67 45 29 18 6 30.02 29.75 29.66 

6/14/2012 89 68 46 34 21 7 29.79 29.73 29.68 

6/15/2012 88 68 48 36 22 8 29.97 29.76 29.70 

6/16/2012 89 70 50 41 27 12 30.16 29.93 29.84 

6/17/2012 93 71 48 41 23 4 30.19 29.88 29.77 

6/18/2012 91 75 58 23 14 5 29.76 29.68 29.59 

6/19/2012 91 73 54 24 16 7 29.91 29.69 29.58 

6/20/2012 86 67 47 39 24 9 30.14 29.90 29.74 

6/21/2012 97 70 42 37 22 6 29.94 29.82 29.70 

6/22/2012 91 78 64 24 15 6 29.70 29.65 29.59 

6/23/2012 90 72 54 14 10 5 29.91 29.65 29.58 

6/24/2012 93 77 61 13 10 7 30.07 29.82 29.73 

6/25/2012 90 73 55 42 29 15 29.90 29.83 29.74 

6/26/2012 90 77 64 20 13 6 30.02 29.75 29.68 

6/27/2012 91 74 57 26 18 9 29.86 29.81 29.76 

6/28/2012 92 74 56 43 28 13 30.16 29.92 29.87 

6/29/2012 93 79 65 32 21 10 29.94 29.89 29.81 

6/30/2012 95 73 50 31 18 5 29.88 29.80 29.73 

7/1/2012 90 71 51 28 18 7 30.01 29.78 29.71 

7/2/2012 92 72 51 38 24 9 29.84 29.80 29.76 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

7/3/2012 92 72 52 33 23 13 30.00 29.80 29.74 

7/4/2012 90 72 53 32 25 18 30.02 29.81 29.77 

7/5/2012 84 73 62 72 49 26 29.95 29.89 29.82 

7/6/2012 90 70 50 71 46 20 30.23 30.01 29.94 

7/7/2012 92 74 55 66 38 10 30.21 29.97 29.89 

7/8/2012 95 75 55 51 32 12 30.00 29.95 29.90 

7/9/2012 98 76 53 55 33 10 29.99 29.92 29.86 

7/10/2012 99 79 58 42 26 10 30.16 29.88 29.81 

7/11/2012 98 84 70 27 20 12 30.17 29.89 29.81 

7/12/2012 98 81 64 40 26 12 30.24 29.92 29.81 

7/13/2012 85 74 62 84 58 32 30.22 29.98 29.89 

7/14/2012 81 70 58 100 68 36 30.14 29.97 29.90 

7/15/2012 79 69 59 78 58 37 30.18 29.99 29.89 

7/16/2012 84 68 52 77 52 26 30.08 29.91 29.84 

7/17/2012 85 68 50 89 53 17 30.06 29.90 29.83 

7/18/2012 88 71 54 40 24 7 30.18 29.94 29.90 

7/19/2012 85 67 48 56 36 16 30.07 30.03 29.96 

7/20/2012 91 74 57 80 51 21 30.29 30.06 29.96 

7/21/2012 92 76 60 73 49 24 30.25 30.07 29.94 

7/22/2012 89 75 60 90 57 23 30.14 29.99 29.88 

7/23/2012 88 75 62 78 51 24 30.24 30.02 29.87 

7/24/2012 80 69 58 86 67 47 30.22 30.01 29.90 

7/25/2012 88 74 60 72 49 25 29.96 29.92 29.85 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

7/26/2012 92 74 55 72 45 17 29.95 29.89 29.84 

7/27/2012 90 74 58 67 43 18 30.17 29.92 29.86 

7/28/2012 92 76 59 60 41 21 30.21 29.94 29.87 

7/29/2012 85 74 63 61 47 33 30.26 30.03 29.91 

7/30/2012 80 72 63 81 60 38 30.27 30.07 29.98 

7/31/2012 85 71 56 93 65 37 30.25 30.07 29.96 

8/1/2012 81 70 59 90 66 42 30.27 30.09 29.99 

8/2/2012 91 74 57 67 41 15 30.22 30.00 29.84 

8/3/2012 88 74 60 64 44 23 30.16 29.89 29.81 

8/4/2012 85 73 61 49 37 25 30.17 29.96 29.83 

8/5/2012 88 70 52 83 51 18 30.09 30.04 29.99 

8/6/2012 89 76 62 67 45 22 30.36 30.11 30.03 

8/7/2012 93 74 55 86 54 21 30.23 30.09 29.95 

8/8/2012 93 76 58 65 43 21 30.24 30.03 29.96 

8/9/2012 93 76 58 78 49 20 30.23 30.03 29.92 

8/10/2012 94 78 62 65 41 16 30.22 29.91 29.82 

8/11/2012 93 74 55 77 46 14 30.18 29.94 29.87 

8/12/2012 92 75 58 72 46 19 30.17 29.99 29.88 

8/13/2012 90 76 62 72 48 24 30.25 30.00 29.86 

8/14/2012 87 73 58 90 61 32 30.25 29.97 29.85 

8/15/2012 88 73 57 84 54 23 30.14 29.91 29.84 

8/16/2012 92 74 55 80 48 16 30.14 29.93 29.86 

8/17/2012 91 79 66 63 46 28 30.23 30.01 29.85 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

8/18/2012 88 73 58 84 53 22 30.01 29.92 29.83 

8/19/2012 87 74 60 73 54 35 30.27 29.97 29.84 

8/20/2012 85 71 56 100 66 32 30.28 29.98 29.88 

8/21/2012 86 74 61 78 58 37 30.22 29.99 29.87 

8/22/2012 74 66 58 93 73 53 30.15 29.98 29.89 

8/23/2012 76 68 59 93 70 46 30.13 29.93 29.87 

8/24/2012 84 70 56 80 62 43 30.07 29.92 29.82 

8/25/2012 85 70 54 83 54 25 30.09 29.92 29.80 

8/26/2012 86 71 55 86 59 31 30.14 29.92 29.85 

8/27/2012 87 71 54 80 53 25 30.27 30.00 29.94 

8/28/2012 90 72 53 77 51 24 30.25 30.00 29.93 

8/29/2012 91 74 57 72 46 19 30.19 29.97 29.83 

8/30/2012 88 72 56 72 46 20 30.04 29.87 29.78 

8/31/2012 77 69 61 84 64 44 30.19 29.94 29.85 

9/1/2012 83 70 56 84 55 26 29.97 29.93 29.87 

9/2/2012 85 68 51 83 53 22 30.21 29.97 29.91 

9/3/2012 87 69 50 71 45 18 30.05 29.99 29.94 

9/4/2012 85 69 53 61 42 23 30.25 30.03 29.96 

9/5/2012 88 69 50 83 48 13 30.08 29.98 29.91 

9/6/2012 84 70 55 72 51 29 30.13 29.93 29.88 

9/7/2012 87 70 52 86 55 23 30.10 30.02 29.96 

9/8/2012 86 68 50 63 39 14 30.29 30.09 29.99 

9/9/2012 88 67 45 58 37 16 30.26 30.01 29.91 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

9/10/2012 81 68 55 60 43 26 30.16 29.92 29.84 

9/11/2012 68 62 55 100 82 63 30.17 29.99 29.90 

9/12/2012 76 65 54 100 64 27 30.23 30.10 30.02 

9/13/2012 79 60 40 70 42 14 30.34 30.26 30.19 

9/14/2012 81 61 41 73 44 15 30.32 30.22 30.14 

9/15/2012 84 65 46 66 40 14 30.21 30.13 30.06 

9/16/2012 81 63 45 61 38 15 30.13 30.05 29.97 

9/17/2012 81 64 46 56 36 15 30.19 30.02 29.95 

9/18/2012 81 59 36 59 34 9 30.19 30.11 30.06 

9/19/2012 83 60 37 64 37 9 30.20 30.09 30.02 

9/20/2012 85 64 42 53 32 11 30.26 30.07 29.99 

9/21/2012 85 64 42 57 34 10 30.13 30.03 29.97 

9/22/2012 85 64 42 53 34 14 30.23 30.02 29.97 

9/23/2012 81 68 55 51 36 21 30.04 29.99 29.94 

9/24/2012 76 64 51 50 38 25 30.17 29.98 29.82 

9/25/2012 68 58 47 100 68 35 30.10 29.97 29.85 

9/26/2012 73 55 36 92 61 29 30.11 30.01 29.95 

9/27/2012 76 58 39 92 58 23 30.12 30.05 29.99 

9/28/2012 79 60 40 82 48 13 30.09 30.00 29.93 

9/29/2012 82 61 39 67 40 13 30.11 30.05 29.99 

9/30/2012 83 62 41 62 38 13 30.19 30.13 30.09 

10/1/2012 83 61 39 62 38 13 30.22 30.12 30.04 

10/2/2012 84 61 37 64 37 10 30.09 29.98 29.88 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

10/3/2012 85 65 45 49 30 11 29.96 29.91 29.85 

10/4/2012 79 61 43 42 28 13 30.04 29.97 29.91 

10/5/2012 75 59 42 58 38 17 30.07 29.99 29.91 

10/6/2012 71 54 36 40 26 12 30.09 30.01 29.93 

10/7/2012 70 49 28 51 31 10 30.13 30.05 29.98 

10/8/2012 74 54 33 48 32 16 30.05 29.96 29.90 

10/9/2012 76 58 39 60 38 15 30.00 29.92 29.87 

10/10/2012 73 59 45 60 45 29 30.00 29.92 29.85 

10/11/2012 68 55 42 70 49 27 30.02 29.90 29.84 

10/12/2012 49 45 40 93 77 60 30.10 29.98 29.81 

10/13/2012 64 51 38 100 72 43 30.26 30.16 30.05 

10/14/2012 67 51 35 92 63 34 30.33 30.24 30.17 

10/15/2012 73 54 34 92 57 22 30.14 30.06 29.99 

10/16/2012 75 56 37 85 54 23 30.00 29.90 29.79 

10/17/2012 64 50 36 71 44 16 30.16 30.05 29.89 

10/18/2012 69 49 28 69 42 14 30.27 30.19 30.13 

10/19/2012 74 51 28 75 45 14 30.18 30.04 29.89 

10/20/2012 73 55 37 60 37 14 29.89 29.78 29.69 

10/21/2012 69 59 48 59 46 32 29.75 29.71 29.68 

10/22/2012 65 59 53 66 50 34 29.71 29.68 29.63 

10/23/2012 64 57 49 50 33 16 29.75 29.70 29.65 

10/24/2012 53 42 30 82 59 36 30.11 29.90 29.73 

10/25/2012 53 36 19 96 59 22 30.31 30.18 30.09 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

10/26/2012 52 35 18 84 52 19 30.44 30.31 30.20 

10/27/2012 63 42 21 68 42 16 30.22 30.15 30.09 

10/28/2012 68 47 25 69 43 16 30.19 30.11 30.03 

10/29/2012 71 50 28 69 42 14 30.21 30.13 30.08 

10/30/2012 73 53 32 64 41 17 30.19 30.12 30.05 

10/31/2012 73 52 30 69 40 11 30.14 30.06 29.98 

11/1/2012 66 55 44 37 25 12 29.98 29.95 29.91 

11/2/2012 65 46 26 63 40 16 30.10 30.03 29.96 

11/3/2012 66 46 26 68 42 16 30.23 30.16 30.07 

11/4/2012 68 47 25 69 45 20 30.35 30.29 30.22 

11/5/2012 68 49 30 72 48 24 30.40 30.32 30.24 

11/6/2012 69 49 28 78 51 23 30.35 30.24 30.16 

11/7/2012 71 51 30 78 47 16 30.15 30.04 29.86 

11/8/2012 65 51 37 71 46 20 29.89 29.74 29.62 

11/9/2012 51 44 37 86 76 66 29.71 29.59 29.49 

11/10/2012 36 31 25 92 70 47 30.06 29.78 29.64 

11/11/2012 35 25 14 92 64 35 30.50 30.32 30.05 

11/12/2012 47 29 11 88 57 25 30.53 30.43 30.34 

11/13/2012 52 34 15 84 56 28 30.42 30.33 30.25 

11/14/2012 59 39 18 88 54 19 30.31 30.22 30.12 

11/15/2012 55 38 20 75 50 24 30.29 30.21 30.13 

11/16/2012 58 48 37 70 49 28 30.09 30.05 30.01 

11/17/2012 56 45 33 82 67 51 30.10 30.01 29.96 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

11/18/2012 55 46 37 85 62 38 30.15 30.05 29.96 

11/19/2012 57 43 28 85 60 35 30.27 30.22 30.15 

11/20/2012 61 44 26 85 55 25 30.27 30.16 30.06 

11/21/2012 61 44 27 69 45 20 30.11 30.03 29.96 

11/22/2012 55 40 25 75 55 35 30.46 30.29 30.07 

11/23/2012 54 38 22 92 62 32 30.54 30.43 30.34 

11/24/2012 65 44 22 81 48 15 30.36 30.21 30.04 

11/25/2012 64 45 26 55 36 16 30.07 29.98 29.89 

11/26/2012 55 39 22 77 53 28 30.28 30.18 30.03 

11/27/2012 62 40 18 84 51 17 30.35 30.26 30.19 

11/28/2012 62 46 29 59 42 25 30.21 30.11 30.02 

11/29/2012 56 44 32 64 51 38 30.12 30.07 30.04 

11/30/2012 52 46 39 79 65 50 30.02 29.98 29.94 

12/1/2012 54 43 32 89 70 50 30.09 30.04 30.00 

12/2/2012 54 43 31 85 68 50 30.03 29.92 29.83 

12/3/2012 53 42 30 96 73 50 30.27 30.11 29.93 

12/4/2012 61 45 29 92 62 32 30.36 30.27 30.21 

12/5/2012 62 46 29 72 48 23 30.19 30.07 29.97 

12/6/2012 56 47 37 85 64 43 29.98 29.94 29.86 

12/7/2012 50 37 24 92 66 39 30.09 30.02 29.92 

12/8/2012 54 39 23 81 50 19 30.01 29.94 29.87 

12/9/2012 34 23 12 84 61 38 30.40 30.23 30.01 

12/10/2012 46 28 9 83 58 33 30.37 30.27 30.17 
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Table B1. Daily Meteorological Data for the Alton Area (Cedar City Regional Airport) 

Date 
Max. 

Temperature 
(°F) 

Mean 
Temperature 

(°F) 

Min. 
Temperature 

(°F) 

Max. 
Humidity 

(%) 

Mean 
Humidity 

(%) 

Min. Humidity 
(%) 

Max. Sea 
Level 

Pressure 
(in Hg) 

Mean Sea 
Level 

Pressure 
(in Hg) 

Min. Sea 
Level 

Pressure 
(in Hg) 

12/11/2012 49 32 14 81 55 29 30.21 30.07 29.88 

12/12/2012 51 42 33 44 34 23 29.84 29.78 29.73 

12/13/2012 50 45 39 37 30 22 29.78 29.74 29.68 

12/14/2012 39 35 30 100 86 72 29.84 29.66 29.52 

12/15/2012 36 32 28 92 85 78 29.92 29.83 29.78 

12/16/2012 35 30 25 92 81 69 30.07 29.99 29.89 

12/17/2012 41 34 26 89 80 70 30.05 29.97 29.86 

12/18/2012 43 36 29 96 85 73 29.85 29.67 29.53 

12/19/2012 22 10 -2 91 77 62 30.60 30.17 29.71 

12/20/2012 27 9 -10 91 76 61 30.64 30.51 30.37 

12/21/2012 39 21 2 80 59 37 30.40 30.24 30.16 

12/22/2012 42 28 13 73 54 34 30.16 30.06 29.94 

12/23/2012 42 30 18 68 59 49 30.12 30.01 29.90 

12/24/2012 39 34 29 92 73 54 30.17 29.87 29.76 

12/25/2012 31 17 3 92 74 55 30.34 30.20 29.93 

12/26/2012 31 27 23 92 67 42 29.88 29.77 29.72 

12/27/2012 32 26 20 88 79 69 30.10 29.89 29.77 

12/28/2012 31 19 6 96 72 47 30.29 30.21 30.10 

12/29/2012 35 23 10 84 61 38 30.25 30.15 30.01 

12/30/2012 25 19 13 91 76 60 30.04 29.93 29.85 

12/31/2012 24 12 0 92 79 65 30.40 30.11 29.94 

Annual Averages 67 52 36 70 48 25 30.13 29.99 29.89 

Source: Weather Underground, Inc. (2013)  
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Modeled Values Value Units 

       Mean Temperature 11 
o
C 

       Mean Humidity 48 % 

       
Mean Atmospheric 
Pressure 1,016 mbar 
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Appendix C. Noise Level Contributions from Different Sources to each Receptor 

1 

Table C1. Noise Emissions of Road Traffic - Hatch 

Stationing (km) ADT Veh./24h 

Traffic Values 

Control 
Device 

Constr. Speed (km/h) Affect. Veh. % Road Surface Gradient Min./Max.%  

Vehicles Type Vehicle Name Veh./h Speed (km/h) 

SR-89 Traffic direction: In entry direction 

0+000 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 2.1/-0.1 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

3+319 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 1.1 

Automobiles - 175 65 

Medium trucks - - - 

Heavy trucks - 80 65 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

4+518 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 1.1/0 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

6+240 -         - - - - - 
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2 

Table C2. Noise Emissions of Road Traffic - Panguitch 

Stationing 
(km) 

ADT 
Veh./24h 

Traffic Values 

Control 
Device 

Constr. 
Speed 
(km/h) 

Affect. 
Veh. % 

Road Surface 
Gradient 
Min./Max.%  

Vehicles type Vehicle name Veh./h 
Speed 
(km/h) 

 SR-89 Traffic direction: In entry direction  

0+000 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) -6.8/5.3 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

2+035 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) -1/0.3 

Automobiles - 175 60 

Medium trucks - - - 

Heavy trucks - 80 60 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

5+421 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) -1.3/0 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

7+436 -         - - - - - 
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Table C3. Noise Emissions of Road Traffic - Track C 

Stationing 
(km) 

ADT 
Veh./24h 

Traffic Values 

Control 
Device 

Constr. 
Speed 
(km/h) 

Affect. 
Veh. % 

Road Surface 
Gradient 
Min./Max.%  

Vehicles type Vehicle name Veh./h 
Speed 
(km/h) 

 Alton Road Traffic direction: In entry direction  

0+000 420 Total - 18 - none - - DGAC (dense-graded asphaltic concrete) 2.8/0.2 

Automobiles - 9 55 

Medium trucks - - - 

Heavy trucks - 9 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

6+028 -         - - - - - 

 SR-89 Traffic direction: In entry direction  

1+907 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 0.0/11.8 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

8+390 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 0.7 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

8+760 -         - - - - - 
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Table C3. Noise Emissions of Road Traffic - Track C 

 Local Roadways Traffic direction: In entry direction  

0+306 384 Total - 16 - none - - DGAC (dense-graded asphaltic concrete) 5.1/5.9 

Automobiles - 8 55 

Medium trucks - - - 

Heavy trucks - 8 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

0+695 384 Total - 16 - none - - DGAC (dense-graded asphaltic concrete) 0.3/5.6 

Automobiles - 8 55 

Medium trucks - - - 

Heavy trucks - 8 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

1+865 -         - - - - - 
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Table C4. Noise Emissions of Road Traffic - Tract NW 

Stationing 
(km) 

ADT 
Veh./24h 

Traffic Values 

Control 
Device 

Constr. 
Speed 
(km/h) 

Affect. 
Veh. % 

Road Surface 
Gradient 
Min./Max.%  

Vehicles Type Vehicle Name Veh./h 
Speed 
(km/h) 

 Alton Road Traffic direction: In entry direction  

0+000 420 Total - 18 - none - - DGAC (dense-graded asphaltic concrete) 2.8/0.2 

Automobiles - 9 55 

Medium trucks - - - 

Heavy trucks - 9 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

6+028 -         - - - - - 

 SR-89 Traffic direction: In entry direction  

1+907 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 0.0/11.8 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

8+390 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 0.7 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

8+760 -         - - - - - 
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Table C4. Noise Emissions of Road Traffic - Tract NW 

 Local Roadways Traffic direction: In entry direction  

0+306 384 Total - 16 - none - - DGAC (dense-graded asphaltic concrete) 5.1/5.9 

Automobiles - 8 55 

Medium trucks - - - 

Heavy trucks - 8 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

0+695 384 Total - 16 - none - - DGAC (dense-graded asphaltic concrete) 0.3/5.6 

Automobiles - 8 55 

Medium trucks - - - 

Heavy trucks - 8 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

1+865 -         - - - - - 
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Table C5. Noise Emissions of Road Traffic - Tract S 

Stationing 
(km) 

ADT 
Veh./24h 

Traffic Values 

Control 
Device 

Constr. 
Speed 
(km/h) 

Affect. 
Veh. % 

Road Surface 
Gradient 
Min./Max.%  

Vehicles Type Vehicle Name Veh./h 
Speed 
(km/h) 

 Alton Road Traffic direction: In entry direction  

0+000 420 Total - 18 - none - - DGAC (dense-graded asphaltic concrete) 2.8/0.2 

Automobiles - 9 55 

Medium trucks - - - 

Heavy trucks - 9 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

6+028 -         - - - - - 

 SR-89 Traffic direction: In entry direction  

1+907 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 0.0/11.8 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

8+390 6120 Total - 255 - none - - DGAC (dense-graded asphaltic concrete) 0.7 

Automobiles - 175 105 

Medium trucks - - - 

Heavy trucks - 80 90 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

8+760 -         - - - - - 
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Table C5. Noise Emissions of Road Traffic - Tract S 

 Local Roadways Traffic direction: In entry direction  

0+306 384 Total - 16 - none - - DGAC (dense-graded asphaltic concrete) 5.1/5.9 

Automobiles - 8 55 

Medium trucks - - - 

Heavy trucks - 8 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

0+695 384 Total - 16 - none - - DGAC (dense-graded asphaltic concrete) 0.3/5.6 

Automobiles - 8 55 

Medium trucks - - - 

Heavy trucks - 8 55 

Buses - - - 

Motorcycles - - - 

Auxiliary Vehicle - - - 

1+865 -         - - - - - 
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Table D1. Blasting Impact Noise Calculations 

Receptor Closest Mine Block Distance (D) 

(ft) 
Cube root 

scaled 
distance 
(D/W

3
)
1 

(ft/lb
3
) 

Airblast Overpressure (AB) Blasting Impact (SPL) 

Highwall
2  

(psi x 10^6) 
Parting

3 

(psi x 10^6) 
Highwall

4 

(dB linear) 
Parting

4 

(dB linear) 

Tract (50 ft) Block C, NW, S 50 8 31,792 6,057,862 141 186 

Yovimpa Point Block C 65,000 10,107 107 54 91 85 

Riggs Spring Block C 65,000 10,107 107 54 91 85 

Farview Point Block C 74,000 11,506 97 43 90 83 

Town of Alton (nearest building) Block NW 500 78 5,109 144,318 125 154 

Town of Alton (nearest building) Block C 5,400 840 772 3,034 109 120 

Town of Alton (nearest building) Block S 20,000 3,110 273 362 99 102 

1 The cube-root scaled distance is calculated based on a maximum instantaneous charge of 266 lb per delay. 

2 Calculated via the equation for airblast overpressure from highwall coal mine blasting (high-pass frequencies of greater than 0.1 Hz): 

 

 

3 Calculated via the equation for airblast overpressure from parting coal mine blasting (high-pass frequencies of greater than 0.1 Hz) 

 

 

4 Calculated via the standard equation for deriving sound pressure levels in decibels: 
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Table D2. Blasting Impact Vibration Calculations 

Receptor Closest Mine Block Distance 
(ft) 

Square root 
scaled 

1 
distance

2
(ft/lb ) 

Vibration Impact 

2 
Mean
(in/s) 

3 
Maximum

(in/s) 

Tract (50 ft) Block C, NW, S 50 3 21.7 79.8 

Yovimpa Point Block C 65,000 3,985 0.0004 0.0015 

Riggs Spring Block C 65,000 3,985 0.0004 0.0015 

Farview Point Block C 74,000 4,537 0.0003 0.0012 

Town of Alton (nearest building) Block NW 500 31 0.7 2.4 

Town of Alton (nearest building) Block C 5,400 331 0.0176 0.0647 

Town of Alton (nearest building) Block S 20,000 1,226 0.0024 0.0088 

1 
The square-root scaled distance is calculated based on a maximum instantaneous charge of 266 lb per delay. 

2 
Calculated via the equation for mean expected vibration from blasting: 

 
3 
Calculated via the equation for maximum expected vibration from blasting: 
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PROGRAMMATIC AGREEMENT 
BETWEEN THE 

U.S.D.I. BUREAU OF LAND MANAGEMENT, KANAB FIELD OFFICE; 
U.S.D.I. OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT; 

UTAH DIVISION OF OIL, GAS, AND MINING; 
AND UTAH STATE HISTORIC PRESERVATION OFFICER 

REGARDING 
 THE ALTON COAL TRACT LEASE BY APPLICATION PROJECT 

WHEREAS, the Bureau of Land Management, Kanab Field Office (BLM KFO) has received a Lease by 
Application (LBA) filed by Alton Coal Development, LLC  to mine federal coal using primarily surface-
mining methods near the town of Alton, Utah (hereafter “Project”); and 

WHEREAS, the Bureau of Land Management is a federal land management agency responsible for 
receiving and processing applications for leasing of solid leasable minerals pursuant to 42 CFR 3425, 
Leasing on Application, and for establishing multiple uses of federal lands in providing for present and 
future generations as authorized by the Federal Land Policy and Management Act (FLPMA) of 1976 (43 
USC 1701 et seq.); and 

WHEREAS, BLM KFO has determined that issuing a lease to mine federal coal is an undertaking as 
defined in 36 CFR 800.16(y); and 

WHEREAS, the Federal Office of Surface Mining Reclamation and Enforcement (OSM) is responsible for 
preparing and submitting a mining plan recommendation package upon issuance of a lease by BLM KFO 
to the Assistant Secretary of the Department of the Interior, Land and Minerals Management pursuant 
to the Surface Mining Control and Reclamation Act (SMCRA) of 1977 (30 USC 1201 et seq.); and 

WHEREAS, OSM has determined that submission of a Federal Mine Plan package to the Assistant 
Secretary of the Department of the Interior, Land and Minerals Management is an undertaking as 
defined in 36 CFR 800.16(y); and 

WHEREAS, the Department of the Army, U. S. Army Corps of Engineers has designated BLM to act on 
their behalf (Attachment A) for this Project as the lead Federal agency pursuant to 36 CFR 800.2(a)(2); 
and 

WHEREAS, BLM KFO will be the lead Federal agency and shall coordinate overall actions required under 
this Agreement as specified herein until a lease to mine federal coal is issued after which OSM will be 
the lead Federal agency an shall coordinate overall actions required under this Agreement; and 

WHEREAS, The Utah Division of Oil , Gas and Mining (UDOGM) is responsible for permitting of coal 
mining in the State of Utah under an approved program issued by the Office of Surface Mining 
Reclamation and Enforcement pursuant to Surface Mining  Control and Reclamation Act of 1977 (30 USC 
1201 et seq.) and is a consulting  party  to this agreement;  and  

WHEREAS, UDOGM, as an agency in the State of Utah that has a responsibility to comply with Utah Code 
Annotated §9-8-404, intends to employ this Agreement to address the applicable requirements for 
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actions resulting from this Agreement and has therefore been invited to be an Invited Signatory to this 
Agreement pursuant to 36 CFR 800.2(c)(3); and 
 
WHEREAS, the Advisory Council on Historic Preservation (ACHP) has elected to not participate in the 
consultation process for this Project under 36 CFR 800.2(b) (1); and 
 
WHEREAS, Federal agencies consult with the Utah State Historic Preservation Officer (SHPO) to ensure 
that historic properties are taken into consideration at all levels of project planning and development for 
undertakings that may affect historic properties pursuant to 36 CFR 800.2(c)(1); and  
 
WHEREAS, BLM KFO and OSM, in consultation with the SHPO, have agreed to develop a Programmatic 
Agreement (hereafter “Agreement”) for this complex project pursuant to 36 CFR 800.14(b) because the 
effect on historic properties cannot be fully determined prior to approval, and because the phased 
approach adopted by this agreement is a departure from the consultation process detailed in 36 CFR 
800.1 et seq.; and 
 
WHEREAS, BLM KFO and OSM are responsible for government-to-government consultation with 
federally recognized Indian Tribes for this undertaking and are the lead Federal agencies for all Native 
American consultation and coordination, and has formally invited the Indian Tribes and Native American 
organizations listed in Attachment B to participate in consultation, and continue to be consulted 
regarding the potential effects of the Project on historic properties pursuant to 36 CFR 800.2(c)(2); and 
 
WHEREAS, the Office of the Governor, Public Lands Policy Coordination Office, Kane County, and the 
City of Panguitch have participated in consultation and have been invited to be Concurring Parties to this 
Agreement pursuant to 36 CFR 800.2(c)(3); and 
 
WHEREAS, the Alton Coal Development, LLC has participated in consultation and has been invited to be 
a Concurring Party to this Agreement pursuant to 36 CFR 800.2(c)(4); and 
 
WHEREAS, BLM KFO and OSM have formally invited those parties listed in Attachment C to participate in 
consultation for the Project pursuant to 36 CFR 800.2(c)(5); and 
 
WHEREAS,  the National Park Service, Bryce Canyon National Park has participated in consultation and 
has been invited to be a Concurring Party to this Agreement; and 
 
WHEREAS, the Utah Statewide Archaeological Society (USAS) has participated in consultation and has 
been invited to be a Concurring Party to this Agreement; and 
 
WHEREAS,  Ms. Bobbi Bryant of Panguitch and Mr. Bruce McMahan of Panguitch have participated in 
consultation and have been invited to be Concurring Parties to this Agreement; and 
 
WHEREAS, unless defined differently in this Agreement, all terms are used in accordance with 36 CFR 
800.16; and 
 
NOW, THEREFORE, the Consulting Parties agree that the Project shall be administered in accordance 
with the following stipulations: 
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STIPULATIONS 

The BLM KFO and OSM will ensure that the following measures will be carried out: 

1. The successful lessee (hereafter “lessee”) will fund all cultural resources work required under
this Agreement, including: conducting Class I and III inventories, Reconnaissance Level Surveys,
preparation of draft and final reports, preparation of Historic Properties Treatment Plans,
analysis, monitoring,  curation, and other mitigation.  The lessee may use a cultural resource
consultant (CRC), consistent with Stipulation 4 below, to complete the requirements listed in
this stipulation.

2. BLM KFO and OSM will continue to consult with appropriate Indian Tribes regarding historic
properties of religious and cultural significance in accordance with the National Historic
Preservation Act (NHPA).

3. BLM KFO and OSM will ensure that all work undertaken to satisfy the terms of this Agreement
meets the Secretary of the Interior’s Standards and Guidelines for Archaeological and Historic
Preservation (48 FR 44716-77442, September 23, 1983) (hereafter “Secretary’s Standards”) and
takes into consideration the ACHP’s Recommended Approach for Consultation on Recovery of
Significant Information from Archaeological Sites, May 1999, Section 106 Guidance (at:
http://www.achp.gov/archguide/), and Guidelines for Evaluating and Documenting Traditional
Cultural Properties, National Register Bulletin 38, 1989, as incorporated by reference herein.

4. BLM KFO and OSM will ensure that all cultural resources fieldwork and reporting performed to
satisfy this Agreement is carried out by or under the direct supervision of a person or persons
meeting, at a minimum, the applicable professional qualifications standards set forth in the
Secretary’s Standards.  BLM KFO will also ensure that the terms of this agreement are carried
out in accordance with any existing BLM guidelines for cultural resources (prehistoric or
historic).

5. Identification of historic properties.

a. Area of Potential Effects (APE).  The APE for the Project will include the entire lease area
and a buffer extending one-mile from the external boundaries of the lease area; the
proposed haul route along US Highway 89, Utah Highway 20, Interstate Highway 15, and
Utah Highway 56 and a buffer extending 500 feet on each side of the haul route
highway centerlines; the Panguitch Historic District; the town of Alton, Utah; and the
town of Hatch, Utah.  The APE is depicted in Attachment D.

b. Class I Cultural Resources Inventory.  A Class I Cultural Resources Inventory will be
prepared that summarizes known cultural resources; including prehistoric and historic
archaeological sites, traditional cultural properties, and historic architectural properties,
inside the Project APE.  Class I inventory data will minimally include archaeological and
site files maintained by BLM KFO and by the Utah Division of State History, General Land
Office maps, current United States Geological Survey maps, the National Register of
Historic Places, and published historical documents concerning this area.  The Class I
cultural resources inventory report will include summaries of existing research on the
effects of noise and vibration to historic properties.
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c. Class III Cultural Resources Inventory.  A Class III Cultural Resources Inventory will be 

conducted in all portions of the APE where Project activities will result in new ground 
disturbance.  Portions of the APE where Project activities will result in new ground 
disturbance will not be subject to Class III re-inventory if the area has been inventoried 
at Class III standards within ten years prior to the execution of this Agreement.  Class III 
inventory will be conducted where necessary inside the APE by archaeologists walking 
15-meter wide, parallel transects.  All prehistoric and historic period archaeological sites 
identified will be recorded on site forms consistent with BLM standards.   
 

d. Reconnaissance Level Survey.  A Reconnaissance Level Survey (RLS) to document and 
evaluate historic buildings will be conducted for all portions of the APE that have not 
been subject to survey for historic buildings within ten years prior to the execution of 
this Agreement.  All necessary RLS will meet the Utah State Historic Preservation Office 
RLS Standard Operating Procedures in effect at the time of the survey. 

 
6. Reporting  

 
a. Upon completion of Class III inventory, a Class III Cultural Resources Inventory Report 

will be prepared by the Lessee’s Cultural Resource Consultant (CRC).  This report will 
describe the cultural resources inventory effort as a whole, describe the inventory 
methods used, provide the results of both Class I and Class III inventories, and make 
recommendations for the National Register of Historic Places (NRHP) eligibility of all 
historic localities discovered or revisited. 
 

b. Upon completion of all RLS, a RLS Report will be prepared by the CRC.  This report 
summarizes the results of the survey and will meet the reporting requirements detailed 
by the Utah State Historic Preservation Office RLS Standard Operating Procedures in 
effect at the time of the survey. 
 

c. Draft Class III Cultural Resources Inventory Reports and draft RLS Reports will be 
submitted to BLM KFO and OSM by the CRC.  BLM KFO and OSM will have thirty 
calendar days to provide comments. 
 

d. BLM KFO and OSM will provide Tribes and Consulting Parties with an opportunity to 
review and comment on Class III Cultural Resources Inventory Reports and RLS Reports 
prior to agency submission to SHPO.  Tribes and Consulting Parties will have thirty 
calendar days to provide comments to BLM KFO and OSM. 
 

e. Final Class III Cultural Resources Inventory Reports and RLS Reports that consider 
comments made by BLM KFO and OSM will be submitted by the CRC to BLM KFO and 
OSM to support agency decisions regarding National Register of Historic Places eligibility 
determinations. 

 
f. Upon completion of Phase I (testing) as prescribed by the Historic Properties Treatment 

Plan (HPTP), a Phase I Results report will be prepared.  This report will describe the 
cultural resources test excavation effort as a whole, describe the testing methods used, 
provide the results of appropriate artifact analysis, and make revised recommendations 
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for the National Register of Historic Places (NRHP) eligibility of all historic localities 
tested. 

g. Draft Phase I Results reports will be submitted by the CRC to BLM KFO and OSM for
distribution to Consulting Parties.  Consulting Parties will have 30 calendar days from
receipt of the draft Phase I Results report to provide comments to BLM KFO and OSM.

h. Final Phase I Results reports that consider comments made by BLM KFO and OSM will be
submitted by the CRC to BLM KFO and OSM to support agency decisions regarding
National Register of Historic Places eligibility determinations and the need for Phase II
work as prescribed by the HPTP.

i. Upon completion of Phase II (data recovery) as prescribed by the HPTP, a Phase II
Results report will be prepared by the CRC.  This report will describe the cultural
resources data recovery effort as a whole, describe the methods used, and provide the
results of appropriate artifact analysis at all historic localities treated.

j. Draft Phase II Results reports will be submitted by the CRC to BLM KFO and OSM for
distribution to Consulting Parties.  Consulting Parties will have 30 calendar days from
receipt of the draft Phase II Results reports to provide comments to BLM KFO and OSM.

k. Final Phase II Results reports that consider comments made by BLM KFO and OSM will
be submitted by the CRC to BLM KFO and OSM.

l. All cultural resources reports prepared for the Project will meet or exceed the
Secretary’s Standards.

7. National Register of Historic Places Eligibility Determinations

a. BLM KFO and OSM are responsible for all National Register of Historic Places (NRHP)
eligibility determinations.

b. BLM KFO and OSM will evaluate the historic significance of sites within the APE pursuant
to 36 CFR 800.4(c).

c. BLM KFO and OSM will consult with SHPO regarding their NRHP eligibility
determinations for sites within the APE pursuant to 36 CFR 800.4(c).

8. Historic Properties Treatment Plan

a. Prior to commencement of mining activities, a Historic Properties Treatment Plan
(HPTP) will be developed by the Lessee’s Cultural Resource Consultant (CRC) and
implemented that addresses the adverse effects of the Project to historic properties;
including prehistoric and historic archaeological sites, historic architecture, and
Traditional Cultural Properties (TCPs).  The HPTP will identify the nature of the effects to
which each historic property will be subjected and the proposed treatment to avoid,
minimize, or mitigate adverse effects.  If data recovery excavation is proposed as a
mitigation measure, the HPTP may not be implemented until required state and federal
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excavation permits have been issued by BLM and/or the Utah Public Lands Policy 
Coordination Office. 
 

b. Mitigation of adverse effects to prehistoric or historic archaeological historic properties 
will be conducted in phases.  Phase I mitigation will include archaeological testing of 
NRHP eligible and unevaluated sites to determine the potential for each site to provide 
necessary information to address relevant local and regional research issues.  Phase II 
mitigation will involve data recovery excavation at those sites identified during Phase I 
mitigation to contain data relevant to local and regional research issues and will occur at 
those sites selected for data recovery excavation prior to inclusion of the area 
surrounding a site in a Project Mine Plan submitted to OSM. 

 
c. A Native American Graves Protection and Repatriation Act (NAGPRA) Plan of Action will 

be developed by the CRC and included as part of the HPTP pursuant to 43 CFR 10.3  
 

d. Monitoring and inadvertent discoveries plans will be developed by the CRC and included 
as part of the HPTP.  The HPTP will identify those areas that will be monitored.  Cultural 
resources discovered during Project activities will be treated in accordance with the 
inadvertent discoveries plan. 
 

e. Consulting Parties will be invited to send representatives to a meeting with BLM KFO 
and OSM prior to submission of an initial draft HPTP.  The purpose of this meeting will 
be to discuss historic property treatment options and to solicit comments from 
Consulting Parties regarding proposed treatment options. 

 
f. A draft HPTP will be submitted to BLM KFO and OSM for distribution to Consulting 

Parties.  Consulting Parties will have 30 calendar days from receipt of the draft HPTP to 
provide comments to BLM KFO and OSM. 

 
g. A final HPTP that takes into consideration comments made by Consulting Parties will be 

submitted by the CRC to BLM KFO and OSM for distribution to Consulting Parties.  
Consulting Parties will have 14 calendar days from receipt of the final HPTP to provide 
comments to the BLM KFO and OSM.  If a Consulting Party does not submit comments 
within 14 calendar days of receipt of the final HPTP, BLM KFO and OSM may assume 
that they have no objection to the adequacy of the plan. 

 
h. The final HPTP, revised as necessary, will be submitted by the BLM to SHPO for 

comment.  SHPO will have 30 calendar days from receipt to provide comments to BLM 
KFO and OSM.  If SHPO does not submit comments within 30 calendar days of receipt, 
BLM KFO and OSM may assume that SHPO has no objection to the adequacy of the plan. 

 
9. Project Authorization 

 
a. OSM and BLM KFO may allow the lessee to seek authorization to proceed from UDOGM 

to begin operations in those portions of the lease area permitted by UDOGM that do 
not contain historic properties or TCPs subject to any provisions that may be contained 
in the HPTP.  
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b. OSM and BLM KFO may allow the Lessee to seek authorization to proceed from UDOGM
to begin construction in those portions of the APE that do contain historic properties
once the agreed-upon fieldwork and treatment as specified in the HPTP is completed
and approved by OSM and BLM KFO, a UDOGM mining permit is approved, and a
Federal Mine Plan is approved.  OSM and BLM KFO will have 7 days from receipt of
adequate documentation that fieldwork and treatment is complete to comment.
Complete results of the treatment effort will be submitted in a report to OSM and BLM
KFO within 1 year of completion of field work. OSM and BLM KFO will have 90 days from
receipt of this report to review and comment.

c. Authorization for treatment and/or construction will only occur subsequent to the
Lessee having been issued a Special Use Authorization and specific notices-to-proceed,
along with any other necessary federal or state authorization.

10. Human remains.

a. Discovery Notification.  If human remains, or potential human remains, associated or
unassociated funerary objects, or objects of cultural patrimony are discovered, work
within 100 feet of the discovery will stop immediately.  Verbal notification of the
discovery will be made immediately to local law enforcement authorities, the
appropriate land management agency official, and the Antiquities Section of the Utah
Division of State History.

b. Assessment of Remains.  Human remains discovered on federally managed land will be
treated consistent with all requirements of NAGPRA and its implementing regulations at
43 CFR 10.  Human remains discovered on land administered by the State, School and
Institutional Trust Lands Administration, or privately owned land will be treated
consistent with all requirements of applicable Utah State Laws regarding the treatment
of human remains including, Utah Code Annotated (UCA) 76-9-704, UCA 9-8-302, UCA 9-
8-309, and UCA 9-9-401 et seq.

c. Resumption of Work.  Work in the immediate vicinity of the human remains may not
resume until after the disposition of the human remains is determined.  Permission to
proceed will come from the OSM, after appropriate consultation with SHPO and
appropriate Tribal representatives.

11. Review Meeting

a. OSM and BLM KFO will invite Tribes and Consulting Parties to a meeting to review the
implementation of this agreement every five years in concordance with DOGM’s mining
permit renewal schedule and will continue throughout the life of the Project or
termination of this Agreement.  Participants will be provided with an update on project
schedule, status, and any ongoing relevant cultural resources monitoring or mitigation
activities, discovery situations, or outstanding tasks to be completed under this
Agreement or the HPTP.

12. Protection of confidential information.
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a. OSM and BLM KFO shall ensure that all confidential information, as defined in Section 9 
of the ARPA, Section 304 of the NHPA, and Section 63-2-304(26) of the Government 
Records Access Management Act (GRAMA) and provisions in SMCRA is managed in such 
a way that historic properties, archaeological resources, traditional cultural values, and 
sacred objects are not compromised, to the fullest extent available under law. 

 
b. Each Consulting Party to this Agreement shall safeguard information about the nature 

and location of archaeological, historic, and traditional cultural properties, pursuant to 
Section 9 of the ARPA, Section 304 of the NHPA, and Section 63-2-304(26) of the 
GRAMA and SMCRA. 

 
13. Dispute resolution. 

 
a. Should any Signatory or Concurring Party to this Agreement object, in writing, at any 

time to any actions proposed or the manner in which the terms of this Agreement are 
implemented, the OSM and BLM KFO shall consult with the objecting party to resolve 
the concern within 45 days.  If the OSM and BLM KFO determine that the concern 
cannot be resolved, the OSM and BLM KFO shall: 

  
i. Forward all documentation relevant to the dispute, including the OSM and BLM 

KFO’s proposed resolution to the ACHP.  The ACHP may provide the OSM and 
BLM KFO with its advice on the resolution of the concern within 30 days of 
receiving adequate documentation.  Prior to reaching a final decision on the 
dispute, the OSM and BLM KFO shall prepare a written response that takes into 
account any timely advice or comments regarding the dispute from the ACHP or 
Consulting Parties to this Agreement, and provide them with a copy of this 
written response.  The OSM and BLM KFO will then proceed according to its 
final decision. 

 
ii. The OSM and BLM KFO’s responsibility to carry out all other actions subject to 

the terms of this Agreement that are not subject of the dispute will remain 
unchanged. 

 
14. Amendments. 

 
a. Any Consulting Party to this Agreement may request that it be amended, whereupon 

the Signatories of this Agreement will consult to consider such amendment.  An 
amendment will become effective upon written agreement by all Signatories of this 
Agreement. 

 
15. Termination. 

 
a. Any Signatory to this Agreement may terminate it by providing 30-calendar day notice, 

in writing, to the other Signatories, provided that the Signatories will consult during the 
period prior to termination to seek agreement on amendments or other actions that will 
avoid termination.  In the event of termination, the OSM, BLM KFO and other 
Signatories will comply with 36 CFR 800.1 et seq. with regard to individual actions 
covered by this Agreement. 
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16. Term.

a. This Agreement shall be effective when all Signatories have signed and will remain in
effect for 20 years.

b. The term of this Agreement may be extended by written agreement by all Signatories.

Execution of this Agreement by the Signatories and implementation of its terms evidence that the OSM 
and BLM KFO have taken into account the effects of this Project on Historic Properties and afforded the 
ACHP an opportunity to comment. 
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SIGNATORIES 

Harry Barber Date 
Field Office Manager 

Office of Surface Mining Reclamation and Enforcement 

RobertP43 L h{WJ r Dite 
Division Chief, Program Support Division, OSM Western Region 

Utah State Historic Preservation Officer 

P. Bradford Westwood Date 
State Historic Preservation Officer 

INVITED SIGNATORIES 

Utah Division of Oil, Gas, and Mining 
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CONCURRING PARTIES 

Office of the Governor, Public Lands Policy Coordination Office 

: .. ~~ 
Director 

Commissioner 

EricH~ 

Bobbi Bryant Date 

Date 

d- - 7- ( 
Date 

City of Panguitch 

Date 
Mayor 

Alton Coal Development, LLC 

1·z. ) )£3/Z.ol ~ 
F I 

Date 

Ms. Bobbi Bryant 
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Mr. Bruce McMahan 
 
 
 

Bruce McMahan Date 
 
 
National Park Service, Bryce Canyon National Park 
 
 
 

John Wessels Date 
Regional Director, Intermountain Region, National Park Service 
 
 
Utah Statewide Archaeological Society (USAS) 
 
 
 

Jeff Roberts Date 
President, Utah Statewide Archaeological Society, Central Utah Chapter 
 
  



Alton Coal Tract Lease by Application Page 14 Programmatic Agreement 

 

This page intentionally blank 



 

Alton Coal Tract Lease by Application Page A-1 Programmatic Agreement 

 

  

ATTACHMENT A: DEPARTMENT OF THE ARMY, U. S. ARMY CORPS OF ENGINEERS LETTER 
 

DEPARTMENT OF TH E ... RMY 

u.l ...... y ENGo~.n alTRK;T . ... CR ...... TO 

COIIO'S (>' E_EIIS 

'US 'S"'OET 
SllCR ...... TO CR ''''''-'''11 

March 16.2012 

RqulalOfY D,,"s''''' SP K·201 1.()1248 

,\1r, H:my lJarlIer. F,~ld Offi.,., M:ln"gcr 
Bureau of Land Managem~nt. 
C<)lor C<)unlry DIS,"ct . /{ln3b FIeld Officc 
66~ South II .... y 89A 
Kaflllh. Ulah 8414 1 

Dear /.1, Barber: 

Th,s lell ... ~ lhedes,,,,.t!on of lead Federal agency fQt' the ~ AIT.,., Cool T...." 
lu~ by AppllcallOn (302 I IUT .().IO)) proJ"d- The proposed All"" Co.1 TracT ,.I~ed "" or 
ncar Kanab.IId 1.0" ... Robi ...... n Creds. in pall ofS«lIOns 7. 18. 19,20. JO. and)1, To .... nsh,p 
39 Soulh. Ran~ 5 Wnl. 100 pin ofScc11OOS 12, 13. 24. alld 25, T""'",,hlp 39 Soulh, Range 6 
w.St, SalT l ... ke Mcnd" .... allflTo~lm al. ulllud<: l7.4076 "100ft. Longitude 112.4656 wts!. 
50Ulh of Aiton. I{an~ County. Utah. 

In respOnse 10 )OUT March 6. 2012 iMltallon 10 p.orllclpa< •• , • oonsul,,"i! pany und ... 
Secllon 106 of the Nat;.,.,aI II IStOl1C P'CSC'f"VI""" Act. and the pO'lsible fiJlu,. ' pplicant requnt 
for Dtpanm ... , of ,he Army IDA) luIOOriulI"". for u .... ' ·oodobic discharJ1C5 of dredged Or fill 
malenll ,n,o .... a'tt> of ,h~ UOlle"" S,al'" . , Allon Coal T .,,<1. we h~r.by dCSJgn.le lJu","" of 
laJod Manag""''''1 IBlM) 15 the lead Fed"",1 as""ey 10 A<:t on our 1>ch.lffQt' purpo!.eS of 
oonlpl i"""~ wi,h the Sttt",n 7 of ' nf E .. <hngn<d Spttles Act (£SA) and $«""" 106 of,n. 
N.""". III"tonc P,csnv.,....., Aet (N"lIPA). 

Wh ... )OU ,ni!lale consull81I<lll uJldcr Sec!lon 1 of Ihe ESA or S«lIOn 106 of!he Nil P A. 
pl~se 'nelude a S!a!fIl1cnl ""healing Ih" Ih~ Corps of I::ngincc:rs has desig ... !ed SLM as the lead 
Fed"",1 3¥..,.,,,y ror Alton Coal T ra<l al'mg "'lth a oopy ofthi. 1.1ICI. 

~Iease ref...- 10 identificatIon number SP K.2011.() 1248 In Iny """''''pondcncc OO""""''"1l 
Ihls prOJ«1 If)'(lu ha,,, any quesTIOns. please oon!K1 K."", Clem..,.,!scn II 1% E T&bfmacle St. 
Su"e 30. SI G~. llT B477(l.}4N. emai l KarenL.CI~...."ms~ .. @u.m .... anry.md. or 1.I<"phone 
~ J5·98(1·1961 . FQt' more ,nfOnn""00 r.""d;n~ Our progunl. pluse V",t ou' ,,-rl>:s>te It 
.... "', spot. ~'''''~_ arm)' ",dlrl'gw/alory. ~I",I.  
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.,. 
We appreclBte your fecdbaclo.:. At)'OtJr earliest con,emellee, please: tell uS how we arc 0010& 

by completing the CUSIQrner S<"TVice SUI',,'eyon our w,""site under CII~IQmCf Snvicc Survey. 

Jason Gipson 
Chief. Nevada-Utah Regulatory Branch 
Sacrumenlo D,strict 
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ATTACHMENT B: TRIBAL CONSULTATION SUMMARY 
 
Although no American Indian reservations or lands owned in fee by Tribes are found within the Project 
APE, BLM KFO and OSM have initiated consultation with a number of American Indian Tribes whose 
traditional territories are within the Project area.  BLM KFO and OSM have contacted those American 
Indian Tribes listed below to determine their interest in participating in this project as a Consulting Party 
and to provide each Tribe an opportunity to identify its concerns consistent with 36 CFR 800.0(c)(2). 
 

Native American Tribe Contact Person Contact Method Date of Contact 

Cedar Band of Paiutes Lora Tom, Chairwoman Letter March 6, 2012 

Hopi Tribe* Wayne Taylor, 
Chairman 

Letter March 6, 2012 

Indian Peaks Band of Anthonia Tom, Letter March 6, 2012 
Paiutes Chairwoman 

Kaibab Band of Paiute 
Indians* 
 

Manual Savala, 
Chairman 

Letters  
 

January 3, 2012  
January 30, 2012  
March 6, 2012 

Kaibab Band of Paiute 
Indians 

Manual Savala, 
Chairman 

Council Meeting February 16, 2012  
 

  
 

Kanosh Band of Paiutes Phil Pikyavit, Chairman Letter March 6, 2012 

Koosharem Band of Elliot Yazzie, Chairman Letter March 6, 2012 
Paiutes 

Moapa Band of Paiutes William Anderson, 
Chairman 

Letter March 6, 2012 

Navajo Nation* Joe Shirley, President Letter March 6, 2012 

Navajo Nation – 
Bodaway/Gap Chapter 

Billy Arizona Letter March 6, 2012 

Navajo Nation – 
Cameron Chapter 

Teddie Bedonie Letter March 6, 2012 

Navajo Nation – 
Coalmine Canyon 
Chapter 

Kenneth Nez Letter March 6, 2012 

Navajo Nation – 
Kaibeto Chapter 

Phillip J. Brown Letter March 6, 2012 

Navajo Nation 
Chapter 

– Lechee Irene Nez – Whitekiller Letter March 6, 2012 

Navajo Nation 
Mountain Chapter

– Navajo 
 

Leo Manheimer Letter March 6, 2012 

Navajo Nation 
Chapter 

– Olijato James Black Letter March 6, 2012 

Navajo Nation 
City Chapter 

– Tuba Max D. Goldtooth, Sr. Letter March 6, 2012 

Paiute Indian Tribe of Jeanine Borchardt, Letter March 6, 2012 
Utah* Chairwoman 
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Native American Tribe Contact Person Contact Method Date of Contact 

Pueblo of Zuni Arden P. Quetawki, Letter March 6, 2012 
Governor 

Shivwits Band of Charlotte Lomeli, Letter March 6, 2012 
Paiutes Chairwoman 

Ute Tribe  Betsy Chapoose Letter March 6, 2012 

(*) Indicates the Cultural Resource Director, Cultural Preservation Office, Historic Preservation 
Department or Environmental Director was also mailed a separate Consulting Parties Invitation Letter. 



Alton Coal Tract Lease by Application Page C-1 Programmatic Agreement 

 

ATTACHMENT C: CONSULTING PARTIES SUMMARY 
 
BLM KFO and OSM, in consultation with USHPO have identified a number of potentially interested 
parties and has invited each to participate as a Consulting Party for the Project consistent with 36 CFR 
800.2(c)(3) et seq.  BLM KFO and OSM have contacted those parties listed below to determine their 
interest in participating in this project as a Consulting Party. 
 

Potentially 
Party 

Interested Contact Person Contact Method Date of Contact 

Alton Coal Development, 
LLC 

Larry W. Johnson Letter March 6, 2012 

Bryce Canyon National 
Park 

Jeff Bradybaugh, 
Superintendent 

Letter March 6, 2012 

Bryce Canyon National 
Park- Historic Architect 

Kim Hyatt Letter March 6, 2012 

Cedar City   Ron Chandler, City 
Manager 

Letter March 6, 2012 

Cowboy Collectables by 
CZR 

Randy and Becky Yard Letter March 6, 2012 

Garfield County 
Commission 

Leland Pollock, 
Commissioner 

Letter March 6, 2012 

Hatch Kevin Eldridge Letter March 6, 2012 

Intermountain Regional 
Office 

Lysa Wegman-French Letter March 6, 2012 

National Park Service  

Iron County Commission Dale Brinkerhoff, 
Commissioner  

Letter March 6, 2012 

Kane County Commission Jim Matson Letter March 6, 2012 

Church of Jesus Christ of 
Latter-Day Saints, History 
Department 

Ben Pykles Letter March 6, 2012 

Mormon Pioneer National Monte Bona, Director Letter March 6, 2012 
Heratige Area 

National Trails Michael Elliot Letter March 6, 2012 
Intermountain Region 
National Park Service 

National Trust for Historic Rebecca Schwendler Letter March 6, 2012 
Preservation 

OCTA- Oregon-California 
Trails Association National 

Glenn Harrison, 
President 

Letter March 6, 2012 

Old Spanish Trail 
Association 

Dennis Ditmanson, 
Association Manager 

Letter March 6, 2012 

Panguitch  Allen Hendrie, City 
Manager 

Letter March 6, 2012 

Panguitch Anglers Inn Dan and Judy Stoner Letter March 6, 2012 

Public Lands Policy 
Coordination Office 

David Yoder, 
Archaeologist 

Letter March 6, 2012 
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Potentially 
Party 

Interested Contact Person Contact Method Date of Contact 

Sierra Club   National Office Letter March 6, 2012 

Sierra Club- Utah Chapter Mark Clemens, Chapter 
Manager 

Letter March 6, 2012 

Southern Utah Wilderness 
Alliance 

Stephen Bloch, 
Conservation 

Letter March 6, 2012 

Director/Attorney 

United States 
Environmental Protection 

Larry Svoboda Letter March 6, 2012 

Agency 

UPAC- Utah Professional James R. Allison, Letter March 6, 2012 
Archaeological Council President  

URARA- Utah Rock Art 
Research Association 

Troy Scotter Letter March 6, 2012 

US Army Corps 
Engineers 

of Karen Clementsen  Letter March 6, 2012 

USAS- Utah State Jeff Roberts, President  Letter March 6, 2012 
Archaeological Society 

Concerned Citizen Al Matheson Letter March 6, 2012 

Concerned Citizen Bobbi Bryant Letter March 6, 2012 

Concerned Citizen Boyd Smith Letter March 6, 2012 

Concerned Citizen Bruce & Lue McMahan Letter March 6, 2012 

Concerned Citizen Carla Tuke Letter March 6, 2012 

Concerned Citizen Claren Heaton Letter March 6, 2012 

Concerned Citizen Dakota  Jones Letter March 6, 2012 

Concerned Citizen Dee Barden Letter March 6, 2012 

Concerned Citizen Harriet Priska Letter March 6, 2012 

Concerned Citizen Jake Schoppe Letter March 6, 2012 

Concerned Citizen John Veranth Letter March 6, 2012 

Concerned Citizen Pat Henrie Letter March 6, 2012 

Concerned Citizen Rand Padgett Letter March 6, 2012 

Concerned Citizen Rebecca Gregg Letter March 6, 2012 

Concerned Citizen T. Michael Smith Letter March 6, 2012 

Concerned Citizen Tara Kelly Letter March 6, 2012 

Concerned Citizen Tracy Armstrong Letter March 6, 2012 

Concerned Citizen Vince Solvate Letter March 6, 2012 
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ATTACHMENT D: AREA OF POTENTIAL EFFECTS (APE) MAP 
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VISUAL CONTRAST RATING WORKSHEET  



 



Form 8400-4 
(September 1985)                

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

 

VISUAL CONTRAST RATING WORKSHEET 

 

Date (of field work) 

05.13.2008 

District 

Kanab Field Office 

Resource Area 

Activity (program) 

Division of Lands and Minerals 

SECTION A.  PROJECT INFORMATION 

1. Project Name  

Alton Coal EIS 

4. Location 

 

UTM -  

12 S 0369399 

        4144477 

5. Location Sketch 

 

See attached photo 

 
2. Key Observation Point 

#1 Town of Alton, east side, looking south 

3. VRM Class 

IV 

SECTION B. CHARACTERISTIC LANDSCAPE DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Large, open, natural landscape.  Gently 

rolling hills throughout north south 

trending valley.  Somewhat jagged low 

rising mountain ranges in the BG. 

Distinct stands of rounded juniper 

interspersed with taller pinyon and low 

rounded sagebrush and grasses in MG and 

BG.  Tall conical fir trees on mountains to 

the west. 

Bucolic setting.  Rectangular geometric 

structures in town of Alton.  Low, flat 

agricultural fields in FG. 

L
IN

E
 

Hills throughout valley form gentle 

undulating, sweeping horizontal lines. 

Long sweeping line of trees following 

lines of hills.  Diffuse edge of stands of 

juniper along hills and diagonal to 

surrounding mountains.  

Long angular lines of juniper post barbed 

wire fences. Geometrical lines of 

agricultural fields in FG. 

C
O

L
O

R
 Area is currently covered in vegetation.  

Some dull grays and tans visible on 

mountains in the BG. 

Multiple shades of green – dull light 

gray/greens of shrubs and grasses to darker 

greens of junipers. 

Reflective silver irrigation lines.  Buildings 

and homes are metal, white, tan and earth 

tones. Vibrant bright green fields in FG. 

T
E

X
- 

T
U

R
E

 Mountains in BG medium to coarse. Dense stands of juniper and sage.  

Medium stands of fir.   

Structures are smooth in BG, rougher in 

the FG. Smooth fields in FG. 

SECTION C. PROPOSED ACTIVITY DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Most of disturbance would be in MG.  

Large horizontal edge of high wall and 

pit disturbance (removal of up to 300 

feet of overburden, up to 600 foot high 

wall) interspersed with rolling hills.  

Temporary tall, conical stockpiles of 

topsoil. Temporary tall, conical 

stockpiles of coal.  Underground mining 

is proposed for FG. 

Patchy stands of vegetation interspersed 

with pit and road disturbance. 

Portable and fixed location 30 foot tall 

vertical light towers. Geometric Diesel 

power generators. Flat, rectangular 

entrance sign to tract would be visible 

from this point. 

L
IN

E
 Multiple sharp, geometric lines  Sharp butt edge between vegetation and 

pit disturbance. 

Simple sharp vertical lines, geometric, 

rectangular generators. 

C
O

L
O

R
 Grays, tans, and reddish browns of 

exposed soils and rocks of pit and new 

mine roads.  Darker grays, blacks of 

stockpiled coal. 

None Reflective metal light towers, dull 

metallic generators. Reddish tan service 

roads. 

T
E

X
- 

T
U

R
E

 

Smooth None 

 

 

 

 

 

 

 

 

 

 

 

 

Smooth 



SECTION D. CONTRAST RATING    _X__ SHORT TERM    __ LONG TERM 

1. 

 

DEGREE 

 

OF 

 

CONTRAST 

 

FEATURES 

2. Does project design meet visual resource 

management objectives?  _X__ Yes   __ No 

(Explain on reverse side) 

LAND/WATER 

BODY 

(1) 

VE GETATION 

(2) 
STRUCTURES 

(3) 
3. Additional mitigating measures          

recommended? 

    ___ Yes  _X_ No  (Explain on reverse side) 

S
tr

o
n

g
 

M
o

d
e
ra

te
 

W
e
a

k
 

N
o

n
e 

S
tr

o
n

g
 

M
o

d
e
ra

te
 

W
e
a

k
  

N
o

n
e 

S
tr

o
n

g
 

M
o

d
e
ra

te
 

W
e
a

k
 

N
o

n
e 

 

Evaluators Name(s)                      Date 

 

Steve Leslie                                  5.13.2008 

SWCA Environmental Consultants 

E
L

E
M

E
N

T
 Form X     X    X   

Line X     X     X  
Color  X     X    X  
Texture  X     X    X  
 

 

 

SECTION D. (Continued) 

 

2.  VRM Class IV allows major modifications to the characteristic landscape to occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  The mitigation measures included in the proposed action and alternative call for complete site reclamation including re-contouring pit 

disturbances, facilities, and dispersed facilities would restore the characteristic landscape to a more natural condition upon completion of 

mining activities.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
U  S  GOVERNMENT PRINTING OFFICE:  1985-461-988/33094 

 

 



 
Looking Southwest down KFO Route 116. 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

 

VISUAL CONTRAST RATING WORKSHEET 

 

Date (of field work) 

05.13.2008 – 12:22 

District 

Kanab Field Office 

Resource Area 

Activity (program) 

Division of Lands and Minerals 

SECTION A.  PROJECT INFORMATION 

1. Project Name  

Alton Coal EIS 

4. Location 

 

UTM -  

12 S 0368817 

        4144280 

5. Location Sketch 

See attached photo 

2. Key Observation Point 

#2 Town of Alton, south end of main street, looking 

south 

3. VRM Class 

IV 

SECTION B. CHARACTERISTIC LANDSCAPE DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Large, open, natural landscape.  Gently 

rolling hills throughout north south 

trending valley.  Somewhat jagged low 

rising mountain ranges in MG to the 

west. 

Distinct stands of rounded juniper 

interspersed with taller pinyon and low 

rounded sagebrush and grasses in MG and 

BG.  Tall conical fir trees on mountains to 

the west. 

Bucolic setting.  Rectangular geometric 

structures in town of Alton.  Low, flat 

agricultural fields in FG. 

L
IN

E
 

Hills throughout valley form gentle 

undulating, sweeping horizontal lines. 

Long sweeping line of trees following 

lines of hills.  Diffuse edge of stands of 

juniper along hills and diagonal to 

surrounding mountains.  

Angular lines of juniper post barbed wire 

fences. Lines of irrigation set-up on a 

diagonal with large round wheels.  

Geometrical lines of agricultural fields in 

FG. Tall vertical trees associated with 

homes in town. 

C
O

L
O

R
 Area is currently covered in vegetation.  

Some dull grays and tans visible on 

mountains in the BG. 

Multiple shades of green – dull light 

gray/greens of shrubs and grasses to darker 

greens of junipers. 

Reflective silver irrigation lines.  Buildings 

and homes are metal, white, tan and earth 

tones. Vibrant bright green fields in FG. 

T
E

X
- 

T
U

R
E

 Mountains in BG medium to coarse. Dense stands of juniper and sage.  

Medium stands of fir.   

Structures are smooth in BG, rougher in 

the FG. Smooth fields in FG. 

SECTION C. PROPOSED ACTIVITY DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Most of disturbance would be in MG.  

Large horizontal edge of high wall and 

pit disturbance (removal of up to 300 

feet of overburden, up to 600 foot high 

wall) interspersed with rolling hills.  

Temporary tall, conical stockpiles of 

topsoil. Temporary tall, conical 

stockpiles of coal.  Underground mining 

is proposed for FG. 

Patchy stands of vegetation interspersed 

with pit and road disturbance. 

Portable and fixed location 30 foot tall 

vertical light towers. Geometric Diesel 

power generators.  

L
IN

E
 Multiple sharp, geometric lines  Sharp butt edge between vegetation and 

pit disturbance. 

Simple sharp vertical lines, geometric, 

rectangular generators. 

C
O

L
O

R
 Grays, tans, and reddish browns of 

exposed soils and rocks of pit and new 

mine roads.  Darker grays, blacks of 

stockpiled coal. 

None Reflective metal light towers, dull 

metallic generators. Reddish tan service 

roads. 

T
E

X
- 

T
U

R
E

 

Smooth None 

 

 

 

 

 

 

 

 

 

Smooth 



SECTION D. CONTRAST RATING    _X__ SHORT TERM    __ LONG TERM 

1. 

 

DEGREE 

 

OF 
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management objectives?  __X_ Yes   __ No 

(Explain on reverse side) 
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3. Additional mitigating measures          
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SECTION D. (Continued) 

 

2.  VRM Class IV allows major modifications to the characteristic landscape to occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  The mitigation measures included in the proposed action and alternative call for complete site reclamation including re-contouring pit 

disturbances, facilities, and dispersed facilities would restore the characteristic landscape to a more natural condition upon completion of 

mining activities.   
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Looking south from community of Alton. 



 



Form 8400-4 
(September 1985)                

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

 

VISUAL CONTRAST RATING WORKSHEET 

 

Date (of field work) 

05.13.2008 – 12:360 

District 

Kanab Field Office 

Resource Area 

Activity (program) 

Division of Lands and Minerals 

SECTION A.  PROJECT INFORMATION 

1. Project Name  

Alton Coal EIS 

4. Location 

 

UTM -  

12 S 0368843 

        4145062 

5. Location Sketch 

 

See attached photo 2. Key Observation Point 

#3 Town of Alton, North end of main street, looking 

south 

3. VRM Class 

IV 

SECTION B. CHARACTERISTIC LANDSCAPE DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Large, open, natural landscape.  Gently 

rolling hills throughout north south 

trending valley.  Sheer sandstone cliff 

face visible to the east.  Somewhat 

jagged low rising mountain ranges in the 

BG. 

Distinct stands of rounded juniper 

interspersed with taller pinyon and low 

rounded sagebrush and grasses in MG and 

BG.  Tall conical fir trees on mountains to 

the west. 

Bucolic setting.  Rectangular geometric 

structures in town of Alton.  Mix of new 

and old homes. 

L
IN

E
 

Hills throughout valley form gentle 

undulating, sweeping horizontal lines. 

Long sweeping line of trees following 

lines of hills.  Diffuse edge of stands of 

juniper along hills and diagonal to 

surrounding mountains.  

Tall complex trees surrounding homes.  

Long angular lines of juniper post barbed 

wire fences. Banded line of road through 

town.  Geometrical lines of agricultural 

fields in FG. 

C
O

L
O

R
 

Area is currently covered in vegetation.  

Some dull grays and tans visible on 

mountains in the BG where dirt roadways 

cross terrain. 

Multiple shades of green – dull light 

gray/greens of shrubs and grasses to darker 

greens of junipers. 

Reflective black asphalt road through 

center of town. Reflective metal roofs.  

Buildings and homes are metal, white, tan 

and earth tones. Vibrant bright green fields 

in FG. 

T
E

X
- 

T
U

R
E

 Mountains in BG medium to coarse. Dense stands of juniper and sage.  

Medium stands of fir.   

Structures are smooth in BG, rougher in 

the FG. Smooth road, rooftops in FG. 

SECTION C. PROPOSED ACTIVITY DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Most of disturbance would be in MG.  

Large horizontal edge of high wall and 

pit disturbance (removal of up to 300 

feet of overburden, up to 600 foot high 

wall) interspersed with rolling hills.  

Temporary tall, conical stockpiles of 

topsoil. Temporary tall, conical 

stockpiles of coal.  Underground mining 

is proposed for FG. 

Patchy stands of vegetation interspersed 

with pit and road disturbance. 

Portable and fixed location 30 foot tall 

vertical light towers. Geometric Diesel 

power generators.  

L
IN

E
 Multiple sharp, geometric lines  Sharp butt edge between vegetation and 

pit disturbance. 

Simple sharp vertical lines, geometric, 

rectangular generators. 

C
O

L
O

R
 Grays, tans, and reddish browns of 

exposed soils and rocks of pit and new 

mine roads.  Darker grays, blacks of 

stockpiled coal. 

None Reflective metal light towers, dull 

metallic generators. Reddish tan service 

roads. 
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Smooth None 
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SECTION D. CONTRAST RATING    _X__ SHORT TERM    __ LONG TERM 
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FEATURES 

2. Does project design meet visual resource 

management objectives?  _X__ Yes   __ No 

(Explain on reverse side) 
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BODY 
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(2) 
STRUCTURES 

(3) 
3. Additional mitigating measures          

recommended? 

    ___ Yes  _X_ No  (Explain on reverse side) 
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Line X     X     X  
Color  X     X    X  
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SECTION D. (Continued) 

 

2.  VRM Class IV allows major modifications to the characteristic landscape to occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  The mitigation measures included in the proposed action and alternative call for complete site reclamation including re-contouring pit 

disturbances, facilities, and dispersed facilities would restore the characteristic landscape to a more natural condition upon completion of 

mining activities.   
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Looking southeast from north end of Alton. 



 



Form 8400-4 
(September 1985)                

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

 

VISUAL CONTRAST RATING WORKSHEET 

 

Date (of field work) 

05.12.2008 – 1:15 

District 

Kanab Field Office 

Resource Area 

Activity (program) 

Division of Lands and Minerals 

SECTION A.  PROJECT INFORMATION 

1. Project Name  

Alton Coal EIS 

4. Location 

 

UTM -  

12 S 0371206 

        4138776 

5. Location Sketch 

2. Key Observation Point 

#4 From KFO Route 116, looking west and north 

3. VRM Class 

IV 

SECTION B. CHARACTERISTIC LANDSCAPE DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Large, open, natural landscape.  Broad, 

gently rolling hills throughout north 

south trending valley.  Somewhat rugged 

low rising mountain ranges to the west  

in the BG. 

Patchy stands of juniper interspersed with 

single trees and low rounded sagebrush 

and grasses in MG and BG.   

Dirt roads cut a narrow band across 

rolling hills.   

L
IN

E
 

Undulating, sweeping horizontal lines. Long sweeping line of trees following 

lines of hills.  Diffuse edge of stands of 

juniper along hills and diagonal to 

surrounding mountains.  

Medium sweeping line of two track dirt 

road.  Horizontal and Vertical lines of 

wood and wire strand fences. 

C
O

L
O

R
 Much of the area is covered in vegetation.  

Some bright reds and tans are apparent on 

mountains in the BG  

Multiple shades of green – dull light 

gray/greens of shrubs and grasses to darker 

greens of junipers. 

Tannish gray two track dirt roads – brown 

and rust colored fence lines. 

T
E

X
- 

T
U

R
E

 Mountains in BG medium to coarse. Medium coarse stands of juniper.  Dense 

sagebrush 

Structures are smooth in BG, rougher in 

the FG. Smooth two track roads. 

SECTION C. PROPOSED ACTIVITY DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Most of disturbance would be in MG.  

Large horizontal edge of high wall and 

pit disturbance (removal of up to 300 

feet of overburden, up to 600 foot high 

wall) interspersed with rolling hills.  

Temporary tall, conical stockpiles of 

topsoil. Temporary tall, conical 

stockpiles of coal.  Underground mining 

is proposed for FG. 

Patchy stands of vegetation interspersed 

with pit and road disturbance. 

Portable and fixed location 30 foot tall 

vertical light towers. Geometric Diesel 

power generators.  

L
IN

E
 Multiple sharp, geometric lines  Sharp butt edge between vegetation and 

pit disturbance. 

Simple sharp vertical lines, geometric, 

rectangular generators. 

C
O

L
O

R
 Grays, tans, and reddish browns of 

exposed soils and rocks of pit and new 

mine roads.  Darker grays, blacks of 

stockpiled coal. 

None Reflective metal light towers, dull 

metallic generators. Reddish tan service 

roads. 
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E

 

Smooth 

 

 

 

 

 

 

 

 

 

 

 

 

None Smooth 



SECTION D. CONTRAST RATING    _X__ SHORT TERM    __ LONG TERM 
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OF 
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FEATURES 

2. Does project design meet visual resource 

management objectives?  _X__ Yes   __ No 

(Explain on reverse side) 

LAND/WATER 

BODY 

(1) 
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(2) 
STRUCTURES 

(3) 
3. Additional mitigating measures          

recommended? 

    ___ Yes  _X_ No  (Explain on reverse side) 
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SECTION D. (Continued) 

 

2.  VRM Class IV allows major modifications to the characteristic landscape to occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  The mitigation measures included in the proposed action and alternative call for complete site reclamation including re-contouring pit 

disturbances, facilities, and dispersed facilities would restore the characteristic landscape to a more natural condition upon completion of 

mining activities.   
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From KFO Route 116, looking west and north. 



 



Form 8400-4 
(September 1985)                

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

 

VISUAL CONTRAST RATING WORKSHEET 

 

Date (of field work) 

05.13.2008  

District 

Kanab Field Office 

Resource Area 

Activity (program) 

Division of Lands and Minerals 

SECTION A.  PROJECT INFORMATION 

1. Project Name  

Alton Coal EIS 

4. Location 

 

UTM -  

12 S 0369897 

        4142626 

Elevation 6,877’ 

5. Location Sketch 

 

See attached photo 2. Key Observation Point 

#5 From KFO Route 116, looking west and north 

3. VRM Class 

IV 

SECTION B. CHARACTERISTIC LANDSCAPE DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Large, open, natural landscape.  Broad, 

gently rolling hills throughout north 

south trending valley.  Somewhat rugged 

low rising mountain ranges to the west  

in the BG. 

Patchy stands of juniper interspersed with 

single trees and low rounded sagebrush 

and grasses in MG and BG.   

Dirt roads cut a narrow band across 

rolling hills.   

L
IN

E
 

Undulating, sweeping horizontal lines. Long sweeping line of trees following 

lines of hills.  Diffuse edge of stands of 

juniper along hills and diagonal to 

surrounding mountains.  

Medium sweeping line of two track dirt 

road.  Horizontal and Vertical lines of 

wood and wire strand fences. 

C
O

L
O

R
 Much of the area is covered in vegetation.  

Some bright reds and tans are apparent on 

mountains in the BG  

Multiple shades of green – dull light 

gray/greens of shrubs and grasses to darker 

greens of junipers. 

Tannish gray two track dirt roads – brown 

and rust colored fence lines. 

T
E

X
- 

T
U

R
E

 Mountains in BG medium to coarse. Medium coarse stands of juniper.  Dense 

sagebrush 

Structures are smooth in BG, rougher in 

the FG. Smooth two track roads. 

SECTION C. PROPOSED ACTIVITY DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Most of disturbance would be in MG.  

Large horizontal edge of high wall and 

pit disturbance (removal of up to 300 

feet of overburden, up to 600 foot high 

wall) interspersed with rolling hills.  

Temporary tall, conical stockpiles of 

topsoil. Temporary tall, conical 

stockpiles of coal.  Underground mining 

is proposed for FG. 

Patchy stands of vegetation interspersed 

with pit and road disturbance. 

Portable and fixed location 30 foot tall 

vertical light towers. Geometric Diesel 

power generators.  Sharp geometric lines 

of operations and maintenance facilities. 

L
IN

E
 Multiple sharp, geometric lines  Sharp butt edge between vegetation and 

pit disturbance. 

Simple sharp vertical lines, geometric, 

rectangular generators.  Square, cleared 

areas for equipment parking and storage. 

C
O

L
O

R
 Grays, tans, and reddish browns of 

exposed soils and rocks of pit and new 

mine roads.  Darker grays, blacks of 

stockpiled coal. 

None Reflective metal light towers, dull 

metallic generators and buildings. 

Reddish tan service roads. 
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None Smooth 



SECTION D. CONTRAST RATING    _X__ SHORT TERM    __ LONG TERM 
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FEATURES 

2. Does project design meet visual resource 

management objectives?  _X__ Yes   __ No 

(Explain on reverse side) 
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(2) 
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3. Additional mitigating measures          
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    ___ Yes  _X_ No  (Explain on reverse side) 
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SECTION D. (Continued) 

 

2.  VRM Class IV allows major modifications to the characteristic landscape to occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  The mitigation measures included in the proposed action and alternatives call for complete site reclamation including re-contouring pit 

disturbances, facilities, and dispersed facilities would restore the characteristic landscape to a more natural condition upon completion of 

mining activities.   
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Looking northwest from KFO Route 116 within the tract. 



 



Form 8400-4 
(September 1985)                

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

 

VISUAL CONTRAST RATING WORKSHEET 

 

Date (of field work) 

05.13.2008 7:00 am 

District 

Kanab Field Office 

Resource Area 

Activity (program) 

Division of Lands and Minerals 

SECTION A.  PROJECT INFORMATION 

1. Project Name  

Alton Coal EIS 

4. Location 

 

UTM -  

12 S 0370961 

        4141190 

Elevation 6,946’ 

5. Location Sketch 

 

See attached photo 2. Key Observation Point 

#6 From KFO Route 116 at cattle guard, looking 

northeast, north, and north west 

3. VRM Class 

IV 

SECTION B. CHARACTERISTIC LANDSCAPE DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Large, open, natural landscape.  Broad, 

gently rolling hills throughout north 

south trending valley.  Somewhat rugged 

low rising mountain ranges to the west  

in the BG. 

Patchy stands of juniper interspersed with 

single trees and low rounded sagebrush 

and grasses in MG and BG.   

Dirt roads cut a narrow band across 

rolling hills.   

L
IN

E
 

Undulating, sweeping horizontal lines. Long sweeping line of trees following 

lines of hills.  Diffuse edge of stands of 

juniper along hills and diagonal to 

surrounding mountains.  

Medium sweeping line of two track dirt 

road.  Horizontal and Vertical lines of 

wood and wire strand fences. 

C
O

L
O

R
 Much of the area is covered in vegetation.  

Some bright reds and tans are apparent on 

mountains in the BG  

Multiple shades of green – dull light 

gray/greens of shrubs and grasses to darker 

greens of junipers. 

Tannish gray two track dirt roads – brown 

and rust colored fence lines. 

T
E

X
- 

T
U

R
E

 Mountains in BG medium to coarse. Medium coarse stands of juniper.  Dense 

sagebrush 

Structures are smooth in BG, rougher in 

the FG. Smooth two track roads. 

SECTION C. PROPOSED ACTIVITY DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Most of disturbance would be in MG.  

Large horizontal edge of high wall and 

pit disturbance (removal of up to 300 

feet of overburden, up to 600 foot high 

wall) interspersed with rolling hills.  

Temporary tall, conical stockpiles of 

topsoil. Temporary tall, conical 

stockpiles of coal.  Underground mining 

is proposed for FG. 

Patchy stands of vegetation interspersed 

with pit and road disturbance. 

Portable and fixed location 30 foot tall 

vertical light towers. Geometric Diesel 

power generators.  

L
IN

E
 Multiple sharp, geometric lines  Sharp butt edge between vegetation and 

pit disturbance. 

Simple sharp vertical lines, geometric, 

rectangular generators. 

C
O

L
O

R
 Grays, tans, and reddish browns of 

exposed soils and rocks of pit and new 

mine roads.  Darker grays, blacks of 

stockpiled coal. 

None Reflective metal light towers, dull 

metallic generators. Reddish tan service 

roads. 
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None Smooth 

SECTION D. CONTRAST RATING    _X__ SHORT TERM    __ LONG TERM 
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2. Does project design meet visual resource 

management objectives?  _X__ Yes   __ No 

(Explain on reverse side) 
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(2) 
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(3) 
3. Additional mitigating measures          

recommended? 

    ___ Yes  _X_ No  (Explain on reverse side) 

S
tr

o
n

g
 

M
o

d
e
ra

te
 

W
e
a

k
 

N
o

n
e 

S
tr

o
n

g
 

M
o

d
e
ra

te
 

W
e
a

k
  

N
o

n
e 

S
tr

o
n

g
 

M
o

d
e
ra

te
 

W
e
a

k
 

N
o

n
e 

 

Evaluators Name(s)                      Date 

 

Steve Leslie                                  5.13.2008 

SWCA Environmental Consultants 

E
L

E
M

E
N

T
 Form X    X    X    

Line X    X    X    
Color  X     X   X   
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SECTION D. (Continued) 

 

2.  VRM Class IV allows major modifications to the characteristic landscape to occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  The mitigation measures included in the proposed action and alternative call for complete site reclamation including re-contouring pit 

disturbances, facilities, and dispersed facilities would restore the characteristic landscape to a more natural condition upon completion of 

mining activities.   
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From KFO Route 116 at cattle guard, looking northeast, north, and north west. 



 



Form 8400-4 
(September 1985)                

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

 

VISUAL CONTRAST RATING WORKSHEET 

 

Date (of field work) 

05.13.2008 8:17 am 

District 

Kanab Field Office 

Resource Area 

Activity (program) 

Division of Lands and Minerals 

SECTION A.  PROJECT INFORMATION 

1. Project Name  

Alton Coal EIS 

4. Location 

 

UTM -  

12 S 0371658 

        4137465 

 

5. Location Sketch 

See attached photo 

2. Key Observation Point 

#7 From KFO Route 116 at the south end of the tract 

looking north. 

3. VRM Class 

IV 

SECTION B. CHARACTERISTIC LANDSCAPE DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Large, open, natural landscape.  Broad, 

gently rolling hills throughout north 

south trending valley.  Somewhat rugged 

low rising mountain ranges to the west  

in the BG. 

Thick, dense stands of conical shaped 

junipers.  Wide open valley extending to 

the north full of low grasses mixed with 

rounded sagebrush. 

Dirt road cut a wide band along dense 

trees through FG.  Short vertical fence 

lines cutting across open valley. 

L
IN

E
 

Undulating, sweeping horizontal lines.  

Alluvial fans sweep down from 

mountains at an angle to the valley floor. 

Long sweeping line of trees following 

lines of KFO Route 116.  Diffuse edge of 

stands of juniper sweeping down hills 

diagonal to mountains in the west.  

Medium sweeping line of two track dirt 

road.  Horizontal and Vertical lines of 

wood and wire strand fences.  Geometric 

ranch structures in the MG.   

C
O

L
O

R
 Much of the area is covered in vegetation.  

Some faint reds and tans are apparent on 

mountains in the BG  

Multiple shades of green – dull light 

gray/greens of shrubs and grasses to darker 

greens of junipers. 

Tannish gray graded dirt road – brown and 

rust colored fence lines and structures. 

T
E

X
- 

T
U

R
E

 Mountains in BG medium to coarse. Medium coarse stands of juniper.  Dense 

sagebrush 

Structures are smooth in BG, rougher in 

the FG. Smooth graded road. 

SECTION C. PROPOSED ACTIVITY DESCRIPTION 

1. LAND/WATER 2. VEGETATION 3. STRUCTURES 

F
O

R
M

 

Most of disturbance would be in MG.  

Large horizontal edge of high wall and 

pit disturbance (removal of up to 300 

feet of overburden, up to 600 foot high 

wall) interspersed with rolling hills.  

Temporary tall, conical stockpiles of 

topsoil. Temporary tall, conical 

stockpiles of coal.   

Patchy stands of vegetation interspersed 

with pit and road disturbance. 

Portable and fixed location 30 foot tall 

vertical light towers. Geometric Diesel 

power generators.  

L
IN

E
 Multiple sharp, geometric lines  Sharp butt edge between vegetation and 

pit disturbance. 

Simple sharp vertical lines, geometric, 

rectangular generators. 

C
O

L
O

R
 Grays, tans, and reddish browns of 

exposed soils and rocks of pit and new 

mine roads.  Darker grays, blacks of 

stockpiled coal. 

None Reflective metal light towers, dull 

metallic generators. Reddish tan service 

roads. 
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Smooth 

 

 

 

 

 

 

 

 

 

 

 

 

None Smooth 



SECTION D. CONTRAST RATING    _X__ SHORT TERM    __ LONG TERM 

1. 

 

DEGREE 

 

OF 

 

CONTRAST 

 

FEATURES 

2. Does project design meet visual resource 

management objectives?  _X__ Yes   __ No 

(Explain on reverse side) 

LAND/WATER 

BODY 

(1) 

VE GETATION 

(2) 
STRUCTURES 

(3) 
3. Additional mitigating measures          

recommended? 

    ___ Yes  _X_ No  (Explain on reverse side) 
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SWCA Environmental Consultants 
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SECTION D. (Continued) 

 

2.  VRM Class IV allows major modifications to the characteristic landscape to occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  The mitigation measures included in the proposed action and alternative call for complete site reclamation including re-contouring pit 

disturbances, facilities, and dispersed facilities would restore the characteristic landscape to a more natural condition upon completion of 

mining activities.   
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Looking northwest from the south end of the tract on KFO Route 116.   
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