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1) Introduction: 

COAL-FINES CATCHMENT STRUCTURE 
C CANYON DRAINAGE 

West Ridge Resources became aware of excessive coal fines in the discharge water from the 
West Ridge Mine, and subsequent accumulations in the C Canyon drainage beyond the permit 
area below the minesite, in late January, 2009. The company immediately notified the various 
state and federal agencies involved, namely Division of Oil, Gas & Mining (DOGM), Division of 
Water Quality (DWQ), Bureau of Land Management (BLM), Utah School & Institutional Trust 
Lands Administration (SITLA), and Utah Division of Water Rights (DWRights). On January 29, 
2009, DOGM issued Citation No.1 0033 for offsite sediment. After that there were a number of 
on-site meetings to assess the situation, followed by several planning meetings designed to come 
to a consensus agreement among all the agencies as to the best plan to mitigate the discharge 
problem from the mine and the accumulations situation in the drainage. At the request of the 
various regulatory agencies, the accumulation material was sampled and analyzed for RCRA 
metals, volatile organic compounds, semi-volatile organics, as well as other analytes requested 
specifically by DOGM, to make sure that the material was not toxic, hazardous, or acid-forming. 
These analyses were then factored into the formulation of an acceptable containment and clean
up plan. Based on these site inspections and planning meetings, and the results of the analyses, a 
conceptual plan was then agreed upon. This plan consisted of an initial containment phase, 
followed later by a clean-up phase, and finally site reclamation. This plan was then formally 
submitted to DOGM and DWQ on March 27,2009, as part of the abatement requirements for the 
violations issued by those agencies. The plan was subsequently accepted and the cleanup 
operation implemented accordingly. The elements of this plan are described below. 

2) Containment: 

Containment was accomplished by constructing four catchment structures at selected locations 
within the C Canyon drainage below the mine. These catchments were located at various 
intervals over a seven-mile stretch of the drainage, and all were accessible by way of pre-existing 
roads. The location of these structures, at sites A, C, E and F, is shown on Attachment 1. (It was 
subsequently determined that the catchments at sites Band D would not have to be utilized.) 

Due to the urgency of the situation, it was agreed early-on by all parties that a containment plan 
should be implemented as soon as possible in order to prevent the coal-fines material from 
migrating any further down the C Canyon drainage. Toward this end, BLM, DWRights, and 
SITLA all issued expedited approvals to allow immediate construction of the catchment 
structures, and road access thereto. BLM issued a right-of-way for catchment Site A on Feb. 9, 
and for the other sites and access roads on Feb. 23; DWRights issued channel alteration permits 
on Feb. 3; and SITLA issued right-of-entry agreements for the access roads on Feb. 17. 
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In preparation for issuing the necessary rights-of-way for the catchments, BLM determined under 
the NEP A review that the sites qualified for a Catagorical Exclusion (CX), as shown in 
Attachment 2. The following reasons contributed to this determination: 

a) The fact that all catchment construction was to be done within the existing drainage 
channel and adjacent flood-plain, therefore within the zone that is subject to regular flashflood 
scouring events. Within this flood-plain, vegetation and topsoil resources were not well 
developed due to the frequent storm-related scouring within the confines of the flood-plain. 

b) The fact that each unit was of relatively small size, i.e. , less than 10,000 sq. ft . (0.23 
acres). 

c) The fact that each site was accessed by an existing road which required no upgrade or 
additional disturbance. 

d) The fact that the BLM's current management plan did not identify any environmental 
issues in the area, such as T &E, visual resources, recreational resources, etc. 

e) The fact that on-site cultural resource surveys determined nothing of significance. 

Because of prior road authorizations, work was commenced first at Site A on Feb. 11 , 2009. All 
construction of site A was done within the pre-existing right-of-way UTU-1256 for the adjacent 
road. Work then moved to Site F, the lowest unit downstream. It was felt that this site 
represented a reasonable line of defense against future downstream fines migration, and was 
therefore assigned an elevated priority for construction. This facility was completed on March 
16. Construction at Site E was completed on March 23 , and Site C was completed in mid-April. 

All work on the catchments was done under the appropriate permits, rights-of-way, and other 
authorizations granted from BLM, SITLA and Division of Water Rights (stream alteration). 
Archeological clearances were completed where necessary. No cultural resource clearance was 
required for Site A because it was constructed within the right-of-way of the existing road and 
the area had already been cleared. Refer to Attachment 3 for BLM right-of-way grant for the 
catchment site. Refer to Attachment 4 for the DWRights channel alteration permit. 

Each catchment structure consisted of a small stilling basin excavated out of the natural drainage 
channel, a small low-lying impoundment dam to contain the basin, and a series of siltation 
filtering devices installed within the dam. Therefore, each catchment was designed to employ 
elements of both settling and filtration. A bypass culvert, consisting of a 12" dia. poly-pipe, was 
constructed around each unit to allow the stream flow to be diverted around the stilling basin and 
filter boxes at times when the basins were being cleaned or the filters were being replaced. Refer 
to Attachment 5 for an as-built drawing of Catchment Structure A, and to Attachment 6 for as
constructed photos of the facility . 
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The filtration devices consist of a series of excelsior log sediment traps, contained within steel 
holding boxes. These boxes are designed to hold the filter logs firmly in place and prevent the 
streamflow from bypassing under the logs or around the ends. The holding boxes are also 
designed to allow the logs to be quickly and easily replaced as needed with new ones as they fill 
up with accumulations. 

3) Clean-up: 

Prior to clean-up operations, the entire C Canyon drainage channel was inspected by 
representatives of the various state and federal regulatory agencies and company representatives. 
This inspection tour took place in late April, 2009, after all the catchment structures were in 
place. The purpose of this inspection tour was to assess the extent and magnitude of the coal
fines accumulation material as part of formulating the final clean-up plan. Most of the 
accumulations were observed to be between the mine and Site A. Based on the results of the 
inspection tour it was determined that active cleaning techniques would be more appropriate in 
the channel immediately below the mine in the area of highest concentrations, while passive, 
non-invasive natural cleaning processes would be more appropriate in the remaining channel 
below Site A where the accumulations were less. 

In order to facilitate the clean-up effort, the company utilized a flocculant chemical additive 
during the active portion of clean-up. This involved metering the chemical into the stream-flow 
immediately above catchment unit A. The flocculant was metered into the flow at a rate 
determined by previous bench testing on the material. and was only utilized during active 
portions of the clean-up 

The clean-up operations were conducted under complete oversight from the various regulatory 
agencies,. Active cleaning began on June 30, 2009, at the minesite and proceeded downstream 
from there. Cleaning involved hand crews utilizing household sweeping brooms to dislodge and 
break up the accumulated material. The stream-flow then carried the material down to the first 
catchment structure at Site A, where it was captured and later removed. On August 26, the 
cleanup was completed, the channel was inspected by officials from DOOM and DWQ, and the 
violation was officially abated. 

4) Reclamation: 

After the clean-up was determined successful by the government agencies involved (DOGM, 
DWQ and BLM), and the violation was formally abated, it was determined that catchment A 
should be left in-place to provide an element of insurance against unforeseen upset conditions 
which might possibly arise in the future involving the mine water discharge. Therefore, since 
this catchment would continue to remain in service as part of the mine operation, it was decided 
that it should be included in the SMCRA Mining and Reclamation permit and within the permit 
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• It was also determined at that time that catchment structures C, E and F should be reclaimed 
since they were no longer needed either for containment or cleanup. The company then applied 
to BLM for relinquishment of the right-of-way for these sites. Based on BLM authorization, 
reclamation of sites C, E and F were completed in October 2009 under the terms of the right-of
way UTU-87111 , and BLM signed-off on the reclamation of these areas for shortly thereafter, 
subject to demonstration of successful re-vegetation the following summer (2010). 

In reclaiming catchments C, E and F, undisturbed segments of the channel above and below the 
catchment sites were used as a basis of comparison in restoring the areas to an acceptable 
reclaimed condition. It should be noted that these sites were originally constructed totally within 
the natural flood-plain of the drainage channel. This was one of the reasons the BLM issued the 
right-of-way under Catagorical Exclusion (CX), without requiring more extensive environmental 
analysis. These areas are subject to cyclic regular inundations from high-intensity high volume 
runoff events which add a natural dynamics toward augmenting successful future reclamation. 

Successful reclamation of sites C, D and F can be used as a model for the future reclamation of 
site A. Therefore the reclamation plan for site A consists of what was done at the other three 
sites, and is described in more detail below. Pre-reclamation and post-reclamation photos of 
these sites are included in Attachment 7, since these sites serve as a model for future reclamation 
of Site A. It should be noted that these photos were taken shortly after reclamation in the fall of 
2009. Although reseeding has been done at these sites as per BLM requirements, the vegetation 

• has not yet had a chance to become re-established, but should be evident by the summer of2010. 

• 

Reclamation of site A will begin at such time as the company and the regulatory agencies agree 
that it is no longer needed as a back-up facility to ensure protection to the drainage channel in the 
event of a future unforeseen discharge of coal-fines from the mine. This could be when the mine 
no longer discharges water, or when the mine undergoes final reclamation. 

The BLM right-of-way for site A includes 0.23 acres. There is a pre-existing BLM road which 
runs through the site, which will remain in place after final reclamation. Existing disturbance 
associated with the installation of site A involves less than 0.12 acres, all located in the stream 
flood channel north of the existing road. Once started the reclamation will proceed in the 
following order: 

1) The channel flow will be temporarily diverted through the by-pass pipe. The 
impounded water in the stilling basin will then be drained off, and any remaining 
coal-fines accumulation material will be cleaned out of the basin and hauled off
site to an approved disposal facility (such as ECDC). 

2) The concrete barriers between the road and the basin, which presently serve as a 
public safety barricade, will be removed and utilized at another location within the 
company. 
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3) The steel containment structures for the filter logs will be removed and hauled 
off-site to an approved disposal site, such as a scrap-metal recycle facility. 

4) The low-lying outlet dams (where the filter boxes were located) will be excavated 
out to the original stream bottom elevation and configuration. The excavated 
material will be used to help fill up the stilling basin. 

5) The rest of the stilling basin will be backfilled with the material from the adjacent 
equipment storage area, and from the "excess fill storage area" located between 
the basin and the steep bank immediately to the north. This is the material that 
was originally dug out of the channel to construct the stilling basin. Additional 
material from the small material storage pad will also be used to blend back into 
the excavated channel area. In this manner the stream channel surface can be 
restored as it is filled back up, and the configuration of the adjacent channel flanks 
will also be restored at the same time. 

6) As the re-contouring process continues, boulders and large rocks will be arranged 
within the channel and along the channel flanks in an attempt to mimic the pre
existing channel morphology as much as possible, and to blend in with the visual 
appearance of the natural channel above and below the reclamation site. 

7) The boulder placement will be done not only for visual appearance, but also for 
erosional control. This will be done by placing boulders in and along the 
reclaimed channel to slow and control the water-flow velocity. Additional 
arrnoring will be placed along the outer bank of the curved section of channel in 
the area where the filter boxes were removed. The boulder placement will be 
done to match the natural appearance of the area. 

8) After the channel has been restored, and the channel flanks have been reclaimed 
by removing the material storage pad, the by-pass pipe will be removed. The 
bypass pipe has been installed more-or-Iess parallel with the channel and buried 
under the pad and the existing road. Therefore, after the material pad have been 
reclaimed, the bypass pipe will be easily accessible. Once the channel water-flow 
has been returned to the newly-reclaimed channel, and the bypass pipe removed, 
the final re-contouring of the channel flanks will be done. 

9) All reconstructed bank areas and flanks will be roughened and scarified in 
preparation for re-seeding. It should be noted that since the site was constructed 
within the channel and the immediate flood plain, there was no topsoil salvaging 
done during initial construction. There was little definable topsoil in the pre
existing site, which consisted primarily of flash-flood alluvial debris, and 
vegetation was sparse. However, after the pad material is removed, and the 
excess fill material from the "excess fill material area" is backfilled into the basin 
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area as part of the channel restoration, the original pre-existing flood-plain 
contour will be re-established. 

The disturbed areas will then be re-seeded using a seed mix recommended by the 
BLM. See Attachment 8 for the proposed seed mix. This is the same seed mix 
that was used on the reclamation of catchment site C located nearby. Seed will be 
hand-broadcast and then raked in. After the areas have been re-seeded, a layer of 
wood straw will be scattered over the reclaimed areas. As required by BLM, re
seeding will be done in to fall of the year (after November) to increase the 
potential for successful germination. 

Upon final reclamation, the reclaimed surface soils in the vicinity of the former 
catchments will be tested for pH, EC and SAR to allow for the evaluation of the 
salinity and the need for a revision or addition to the final seed mix to enhance 
germination and establishment. 

Note: Catchment A is being left in place as a contingency for potential future cleanup 
events. In the meantime, the basin is likely to fill up with natural sediment material from normal 
precipitation events. This material will not be cleaned out unless and until the basin needs to be 
pressed back into service in the unlikely event of a future coal fines cleanup resulting from an 
inadvertent discharge. Also, the excelsior logs will not be maintained in the filter boxes until 
such time as they may be needed for future cleanup efforts . 

5) Bonding: 

The following bonding calculations are provided: 

1) Demolition: a) Remove the steel filter boxes. There are a total of 22 of 
these filter boxes at the catchment site. They measure 13' long x 2' wide x 2.5' 
high. They are equipped with lifting lugs and can easily by removed from the site, 
loaded on a flatbed truck, and hauled off. They are valuable for scrap, and can 
easily be properly disposed of. Demolition cost is estimated to be about the same 
as for the powder magazines (bond item 04) at the West Ridge Mine, which have 
been determined at $154 each. Therefore, the demolition cost associated with the 
filter boxes is estimated at 22 x $154 = $3,388. 

2) Demolition: b) Removal of the bypass pipe. There is a total of 50' of 
12" poly pipe installed at this site. This pipe is put together in 20' lengths with 
removable couplers. It is easy to dis-assemble, and can be re-used after being 
removed from the sites. Demolition and removal cost of this pipe is estimated to 
be about the same as for similar culverts (bond item 27) at the West Ridge Mine, 
which has been determined to be $442. 
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3) Earthwork: Based on the estimated quantity of backfill required to 
reclaim comparable sites C, E and F, the estimated time required to backfill and 
grade the site is about 12 days or 96 working hours. Similar earthwork cost for the 
West Ridge Mine (i.e. , "establish rubbleland surface" bond item) is estimated to be 
$19,230/111 hrs = $1 73 Ihr. Therefore, it is estimated to cost about $1 73 x 96 hrs = 
$16,608 for earthwork reclamation of the catchment site. This is in line with 
historical costs incurred in reclaiming the lower catchment sites. 

4) Revegetation: The total area of the catchment site is 0.92 acres. The 
existing West Ridge pumphouse, which is located nearby in a similar is 0.9 acres, 
or 0.21 times larger, and its re-vegetation cost is presently bonded at $4506. 
Therefore, the re-vegetation cost for the catchment site is estimated to be about 
$4506. 

The total reclamation cost for the catchment site is estimated at: 

Demolition 
Earthwork 
Re-vegetation 

Direct Cost 

Indirect Cost (26.8%) 
TOTAL 

$3,830 
$16,608 

$4,506 
$24,944 

$6,685 
$31,628 

The present West Ridge Mine reclamation bond amount is $1 ,966,000 (as of November 12, 
2008), and the bond posted is $2,117,000. In other words, there is presently $151 ,000 excess 
bonding currently in place. Therefore, the existing bond should be adequate to include the 
reclamation of the catchment site. 

6) Second Violation: 

On July 21 , 2010, the company incurred a second violation for additional coal fines accumulations 
in the drainage below the mine. A complete discussion of this situation is included in Attachment 
9 of this Appendix, "Addendum to Address Second Violation #10063 , Issued July 21,2010". 
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UNITED STATES DEPARTMENT OF THE INTERIOR 
BUREAU OF lAND MANAGEMENT 

PRICE FIELD OFFICE 

CATEGORICAL EXCLUSION REVIEW AND APPROVAL 

A. Background 

BlM Office: Price Field Office 
UTU-87111 

lease/Serial/Case File No.: UTU-87110 and 

NEPA Number: DOI-BlM-UT-G021-2009-0046-CX 

Proposed Action Title/Type: West Ridge Sediment Catchment Structures and 
Access Roads. 

Project Description: The applicant proposes to develop coal fines alleviation 
catchment structures and use existing roads for access within the C Canyon channel. 
The existing roads for Band C would be upgraded as needed and the roads for E and F 
would be as is where is. . 

Project location: T. 14 S., R. 13 E., SLM, Carbon County, Utah 
Section 22: NW%NW%; 
Section 28: NW%NW%,NE%NE%,SE%NE%. 
Section 29: NEY-t 

T. 14 S., R. 12 E., SLM, Carbon County, Utah 
Section 25: SEY-tSE%. 

T. 15 S .. R. 12 E .. SLM. Carbon County. Utah 
Section 03: NE%NE%. 

B. Land Use Plan Conformance 

Land Use Plan Name: Price Field Office Resource Management Plan 
Date Approved/Amended: Approved October 31,2008 
The proposed action is in conformance with the LUP, even though it is not specifically 
provided for, because it is clearly consistent with the following LUP decision(s) 
(objectives, terms, and conditions): This is shown on page 123 of the plan and reads as 
follows: "Additional ROWs could be granted consistent with RMP goals and objectives". 
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C. Compliance with NEPA: 

The Proposed Action is categorically excluded from further documentation under the 
National Environmental Policy Act (NEPA) in accordance with 516 OM 11.9, E. Realty 
(19.) , "Issuance of short-term (3 years or less) rights-of-way or land use authorizations 
for such uses as storage sites, apiary sites , and constructions sites where the proposal 
includes rehabilitation to restore the land to its natural or original condition". This 
categorical exclusion is appropriate in this situation because there are no extraordinary 
circumstances potentially having effects that may significantly affect the environment. 
The proposed action was reviewed by Connie Leschin on Friday, February 20, 2009 
and none of the extraordinary circumstances described in 516 OM 2 apply. 

Approval and Decision 

Based on a review of the project described above and field office staff 
recommendations attached , I have determined that the project is in conformance with 
the land use plan and is categorically excluded from further environmental analysis. It is 
my decision to approve the action as proposed. 

D. Signature ---
Authorizing Official: ~ Date: c;<~~ - ------ -

(Signa re) 

• Name: Michael Stiewig 

Title : Field Manager 

• 

Contact Person 

For additional information concerning this CX review contact: 

Connie Leschin 
Realty Specialist 
BLM Price Field Office 
125 South 600 West 
Price, Utah 84501 
Phone: (435) 636-3610 
Fax: (435) 636-3657 

Attachments: 

10 Team Checklist 
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INTERDISCIPLINARY TEAM ANALYSIS RECORD CHECKLIST 

• Project Title: West Ridge Sediment Catchment Structures and Access Roads 
b62-l 

NEPA Log Number: DOI-BLM-U®2009-0046-CX 

File/Serial Num her: UTU-87110, UTU-87 1 1 1 

Project Leader: Carmie Leschin 

DETERMINATION OF STAFF: (Choose one of the following abbreviated options for the left column) 

Determi
nation 

NI 

NI 

NP = not present in the area impacted by the proposed or alternative actions 
NI = present, but not affected to a degree that detailed analysis is required 
PI = present with potential for significant impact analyzed in detail in the EA; or identified in a DNA as 

requiring further analysis 
NC = (DNAs only) actions and impacts not changed from those disclosed in the existing NEPA documents 

cited in Section C of the DNA form. 

Resource 

Air Quality 

Areas of Critical Environmental 
Concern 

Rationale for Determination* Signature 

CRITICAL ELEMENTS 

Sort term impact, no impact in the long term 

.... 

Date 

2/20/2009 

Cultural Resources Archaeologist must be present during work on sites E and F ~ 2119/2009 

NP Environmental Justice Connie Leschin 2120/2009 

NI 

NP 

NP 

NP 

NP 

NP 

NP 

NI 

Floodplains 

Invasive, Non-native Specres 

Native American Religious 
Concerns 

Threatened, Endangered or 
Candidate Plant Species 

Threatened, Endangered or 
Candidate Animal Species 

Wastes (hazardous or solid) 

Water Quality (drinking/ground) 

WetlandslRiparian Zones 

Wild and Scenic Rivers 

Wilderness 

No Concerns 

No Known Concern 

No Concerns 

No Concerns 

No Concerns 

No Concerns 

No Concerns 

~?'~~~ ~/M7{) 1 
Jeffrey Brower 2/05/2009 

Karl Ivory 2/0512009 

~ ~ 211912009 

Karl Ivory 2/05/2009 

David Waller 211912009 

Jeffrey Brower 2/0512009 

Jeffrey Brower 2/0512009 

Karl Ivory 210512009 
f'\ 

Pl1-\( L :> LUlU 

Div. of Oil, Gas & Mining 



Determi
nation 

Lff 

NP 

NP 

NP 

NI 

NI 

NP 

NI 

Resource 

Rangeland Health Standards and 
Guidelines 

Livestock Grazing 

Woodland / Forestry 

Vegetation including Special 
Status Plant Species other than 

FWS candidate or listed ecies 
Fish and Wildlife Including 

Special Status Species other than 
FWS candidate or listed species 

e. Mi birds. 

Soils 

Recreation 

Visual Resources 

Geology 1 Mineral 
ResourceslEnergy Production 

Paleontology 

Lands 1 Access 

Fuels 1 Fire Management 

Socio-economics 

Wild Horses and Burros 

Wilderness characteristics 

FINAL REVIEW: 

Reviewer Title 

NEP A / Environmental Coordinato 

Authorized Officer 

• 

Rationale for Determination* 

OTHER RESOURCES 1 CONCERNS** 

No Concerns 

No Concerns 

No Concerns 

Construction activities will use weed free items, BLM will have 
input on seed mix and reclamation efforts 

This action will not negatively affecfMineral Resources o'r 
Energy Production 

ROW will be issued 

Date 

Signature Date 

Karl Ivory 02/05/2009 

Karl Ivory 02/05/2009 

David Waller 02119/2009 

Dana Truman 211712009 

Chris Conrad 2110/2009 

Michael Leschin 02117/2009 

Connie Leschin 02/20/2009 

Comments 

rNCORPORATED 

MAY 2 5 2010 

Div. of Oil, Gas & Mining 



• 

• 

• 

ATTACHMENT 3 

BLM RIGHT-OF -WAY GRANT 

INCORPORATED 

MAY l 5 2010 

Div. of Oil, Gas & Mining 



• 

• 

• 

United States epartment of t e nterio 
BUREAU OF LAND MANAGEMENT 

Hand Delivered 

IN REPLY REFER TO: 
UTU-87110 
2800 (LLUTG02000) 

David Shaver 
West Ridge Resources, Inc. 
PO Box 910 
East Carbon, UT 84520 

Green River District-Price Field Office 
125 South 600 West 
Price, Utah 84501 

Phone: (435) 636-3600 Fax: (435) 636-3657 
http://www.blm.gov/utJstJen/fo/price.html 

1{l~ 
Ioatd - ---

Re: West Ridge - Sediment Catchment Structures (Site A) 

DECISION 

Right-of-Way Grant UTU-8711 0 Issued 
Rental Determined 

'fAKE PRIC .. 
~N M RICA 

Enclosed is a copy of right-of-way (R/W) grant (serial numbers UTU-8711 0) which has been approved by 
the Bureau of Land Management and issued under authority of Title V of the Federal Land Policy and 
Management Act, as amended. The rental for a linear R/W is detennined according to regulations found 
at 43 CFR 2806.20(b). The rental for the above-referenced RJW is $20.33 for the life of the grant, 
adjusted for calendar year billing. These lands are located in Carbon County, Utah. 

The cost reimbursement provisions of 43 CFR 2804.14 and 2884.12, establish a cost recovery fee 
schedule for processing fees. It has been detennined that your application falls under Category II. Under 
this category, you are required to pay a non-refundable application processing fee in the amount of 
$386.00. 

The cost reimbursement provisions of 43 CFR 2805.16 and 2885.23, establish a cost recovery fee 
schedule for monitoring fees. It has been determined that your application falls under Category II. Under 
this category, you are required to pay a non-refundable monitoring fee in the amount of$386.00. 

Therefore, the total payment required at this time is $792.33. 

The issuance of this R/W grant constitutes a final decision by the Bureau of Land Management in this 
matter. 
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This decision may be appealed to the Interior Board of Land Appeals, Office of the Secretary, in 
accordance with the regulations contained in 43 CFR, Part 4, and the enclosed Fonn 1842-1. If an appeal 
is taken, your notice of appeal must be filed in this office (at the above address) within 30 days from 
receipt of this decision. The appellant has the burden of showing that the decision appealed from is in 
error. 

If you wish to file a petition pursuant to regulation 43 CFR 4.21 (58 FR 4939, January 19, 1993) or 43 
CFR 2801.10 for a stay of the effectiveness of this decision during the time that your appeal is being 
reviewed by the Board, the petition for a stay must accompany your notice of appeal. A petition for a stay 
is required to show sufficient justification based on the standards listed below. Copies of the notice of 
appeal and petition for a stay must also be submitted to each party named in this decision and to the 
Interior Board of Land Appeals and to the appropriate Office of the Solicitor (see 43 CFR 4.413) at the 
same time the original documents are filed with this office. If you request a stay, you have the burden of 
proof to demonstrate that a stay should be granted. 

Standards for Obtaining a Stay 

Except as otherwise provided by law or other pertinent regulation, a petition for a stay of a decision 
pending appeal shall show sufficient justification based on the following standards: 

(1) The relative harm to the parties if the stay is granted or denied; 

(2) The likelihood of the appellant's success on the merits; 

(3) The likelihood of immediate and irreparable harm if the stay is not granted; and 

(4) Whether the public interest favors granting the stay. 

Should you appeal, you must still pay the rental requested. Failure to pay on time may result in 
termination of the right-of-way [see 43 CFR 2805.12(f) and 2806.13(c) or 2885.17(c)]. 

Please note, however, that under the regulations in 43 CFR Group 2800, this decision is effective even if 
an appeal is filed . 

You have 30 days from receipt of this letter to submit the above-mentioned rental payment. Should the 
rental not be received within the time allowed, the amendment will be revoked. 

If you have any questions, please contact Connie Leschin, Realty Specialist, at the above address or 
telephone (435) 636-3610. 

Enclosures 

Sincerely, 

#~ .~ 
Michael Stiewig 
Field Manager 
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FORM 2800-14 
(August 1985) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

RIGHT-OF-WAY GRANT 

SERIAL NUMBER UTU-8711 0 

Issuing Office 
Price Field Office 

1. A right-of-way is hereby granted pursuant to Title V of the Federal Land Policy and Management Act of 
October 21, 1976 (90 Stat. 2776; 43 U.S.C. 1761). 

2. Nature of Interest: 

a. By this instrument, the holder: 

b. 

West Ridge Resources, Inc. 
PO Box 910 
East Carbon, UT 84520 

receives a right to construct, operate, maintain, and terminate a sediment catchment structure 
(site A) as described in the Plan of Development and Map attached, on public lands described as 
follows: 

T 14 S., R 13 E., Salt Lake Meridian, Carbon County, Utah 
Section 15: SE%SW%,SW%SEY4 . 

The right-of-way or permit area granted herein is 100 feet wide, 100 feet long and contains 0.230 
acres, more or less. 

c. This instrument shall terminate 3 years from its effective date unless, prior thereto, it is 
relinquished, abandoned, terminated, or modified pursuant to the terms and conditions of this 
instrument or of any applicable Federal law or regulation. 

d. This instrument may be renewed. If renewed, the right-of-way or permit shall be subject to the 
regulations existing at the time of renewal and any other terms and conditions that the authorized 
officer deems necessary to protect the public interest. 

e. Notwithstanding the expiration of this instrument or any renewal thereof, early relinquishment, 
abandonment, or termination, the provisions of this instrument, to the extent applicable, shall 
continue in effect and shall be binding on the holder, its successors, or assigns, until they have 
fully satisfied the obligations and/or liabilities accruing herein before or on account of the 
expiration, or prior termination, of the grant. 

3. Rental: 

For and in consideration of the rights granted, the holder agrees to pay the Bureau of Land 
Management fair market value rental as determined by the authorized officer unless specifically 
exempted from such payment by regulation. Provided, however, that the rental may be adjusted 
by the authorized officer, whenever necessary, to reflect changes in the fair market rental value as 
determined by the application of sound business management principles, and so far as 
practicable and feasible, in accordance with comparable commercial practices. 
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Terms and Conditions: 

4. Standard 

a. This grant or permit is issued subject to the holder's compliance with all applicable regulations contained 
in Title 43 Code of Federal Regulations part 2800. 

b. Upon grant termination by the authorized officer, all improvements shall be removed from the public 
lands within 90 days, or otherwise disposed of as provided in paragraph (4)(d) or as directed by the 
authorized officer. 

c. Each grant issued for a term of 10 years or more shall, at a minimum, be reviewed by the authorized 
officer at the end ot the 10th year and at regular intervals thereafter not to exceed 10 years. Provided, 
however, that a right-of-way or permit granted herein may be reviewed at any time deemed necessary by 
the authorized officer. 

d. The stipulations, plans, maps, or deSigns set forth in Exhibits A (Plan of Development) and 8 (Map), 
attached hereto, are incorporated into and made a part of this grant instrument as fully and effectively as 
if they were set forth herein in their entirety. 

e. The holder shall construct, operate, and maintain the facilities, improvements, and structures within this 
right-ot-way in strict conformity with the plan of development which was approved and made part of this 
grant. Any relocation, additional construction, or use that is not in accord with the approved plan of 
development, shall not be initiated without the prior written approval of the authorized officer. A copy of 
the complete right-of-way grant, including all stipulations and approved plan of development, shall be 
made available on the right-of-way area during construction, operation, and termination to the authorized 
officer. Noncompliance with the above will be grounds for an immediate temporary suspension of 
activities if it constitutes a threat to public health and safety or the environment 

f. The map, site plan, building design, floor plan, tower design, and electrical drawings submitted with the 
original proposal shall be made a part of this right-of-way grant. All construction must conform to these 
drawings and maps. 

g. Failure of the holder to comply with applicable law or any provision of this right-of-way grant or permit 
shall constitute grounds for suspension or termination thereof. 

5. Applicable Laws 

a. The holder shall comply with all Federal, State, and local regulations whether or not specifically 
mentioned within this grant. 

b. Use of pesticides shall comply with the applicable Federal and state laws. Pesticides shall be used only 
in accordance with their registered uses and within limitations imposed by the Secretary ot the Interior. 
Prior to the use of pestiCides, the holder shall obtain from the authorized officer written approval of a plan 
showing the type and quantity of material to be used, pest(s) to be controlled, method of application, 
location of storage and disposal of containers, and any other information deemed necessary by the 
authorized officer. Emergency use of pesticides shall be approved in writing by the authorized officer 
prior to such use. 

c. The holder of this right-of-way grant or the holder's successor in interest shall comply with Title VI of the 
Civil Rights Act of 1964 (42 U.S.C. 2000d et seq.) and the regulations of the Secretary of the Interior 
issued pursuant thereto. 

d. The holder shall meet Federal, State, and local emission standards for air quality. 

e. The holder shall comply with all applicable Federal laws and regulations existing or hereafter enacted or 
promulgated. In any event, the holder(s) shall comply with the Toxic Substances Control Act of 1976, as 
amended (15 U.S.C. 2601, et seq.) with regard to any toxic substances that are used, generated by or 
stored on the right-of-way or on facilities authorized under this right-ot-way grant. (See 40 CFR, Part 
702-799 and especially, provisions on polychlorinated biphenyls, 40 CFR 761.1-761.193.) Additionally, 
any release of toxic substances (leaks, spills, etc.) in excess of the reportable quantity established by 40 
CFR, Part 117 shall be reported as required by the Comprehensive Environmental Response, 
Compensation and Liability Act of 1980, Section 102b. A copy of any report required 9'i ATED 
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f. 

g. 

h. 

any Federal agency or State government as a result of a reportable release or spill of any toxic 
substances shall be furnished to the authorized officer concurrent with the filing of the reports to the 
involved Federal agency or State government. 

The holder shall comply with the construction practices and mitigating measures established by 33 CFR 
323.4, which sets forth the parameters of the "nationwide permit" required by Section 404 of the Clean 
Water Act. If the proposed action exceeds the parameters of the nationwide permit, the holder shall 
obtain an individual permit from the appropriate office of the Army Corps of Engineers and provide the 
authorized officer with a copy of same. Failure to comply with this requirement shall be cause for 
suspension or termination of this right-of-way grant. 

The holder of Right-of-Way No. UTU-87110 agrees to indemnify the United States against any liability 
arising from the release of any hazardous substance or hazardous waste (as these terms are defined in 
the Comprehensive Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C. 9601, 
et seq. or the Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901 et §§.g.) on the right-of
way (unless the release or threatened release is wholly unrelated to the right-of-way holder's activity on 
the right-of-way. This agreement applies without regard to whether a release is caused by the holder, its 
agent, or unrelated third parties. 

If during any phase of the construction, operation, or termination any oil or other pollutant should be 
discharged from containers or vehicles and impact Federal lands, the control and total removal, 
disposal, and cleanup of such oil or other pollutant, wherever found, shall be the responsibility of the 
holder, regardless of fault. Upon failure of holder to control, cleanup, or dispose of such discharge on or 
affecting Federal lands, or to repair all damages to Federal lands resulting therefrom, the authorized 
officer may take such measures as he deems necessary to control and cleanup the discharge and 
restore the area, including, where appropriate, the aquatic environment and fish and wildlife habitats, at 
the full expense of the holder. Such action by the authorized officer shall not relieve the holder of any 
liability or responsibility. 

i. The holder is prohibited from discharging oil or other pollutants into or upon the navigable waters of the 
United States, adjoining shorelines, or the waters of the contiguous zone in violation of Section 311 of 
the Clean Water Act as amended, 33 U.S.C. 1321, and the regulations issued there under, or applicable 
laws of the State and regulations issued there under. Holder shall give immediate notice of any such 
discharge to the authorized officer and such other Federal and State officials as are required by law to 
be given such notice. 

6. Miscellaneous 

a. The holder shall perform all operations in a good and workmanlike manner so as to ensure protection of 
the environment and the health and safety of the public. 

b. The holder shall designate a representative who shall have the authority to act upon and to implement 
instructions from the authorized officer. The holder's representative shall be available for 
communication with the authorized officer within a reasonable time when construction or other surface 
disturbing activities are underway. 

c. All design, material, and construction, operation, maintenance, and termination practices shall be in 
accordance with safe and proven engineering practices. 

d. The holder shall provide for the safety of the public entering the right-of-way. This includes, but is not 
limited to barricades for open trenches, flagmen/women with communication systems for single-lane 
roads without intervisible turnouts, and attended gates for blasting operations. 

e. The holder shall permit free and unrestricted public access to and upon the right-of-way for all lawful 
purposes except for those specific areas deSignated as restricted by the authorized officer to protect the 
public, wildlife, livestock or facilities constructed within the right-at-way. 

f. 

g. 

Construction-related traffic shall be restricted to routes approved by the authorized officer. New access 
roads or cross-country vehicle travel will not be permitted unless prior written approval is given by the 
authorized officer. Authorized roads used by the holder shall be rehabilitated or maintained when 
construction activities are complete as approved by the authorized officer. 

The holder shall inform the authorized officer within 48 hours of any accidents on federal lands. 
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h. Any cultural and/or paleontological resource (historic or prehistoric site or object) discovered by the 
holder, or any person working on his behalf, on public or Federal land shall be immediately reported to 
the authorized officer. Holder shall suspend all operations in the immediate area of such discovery until 
written authorization to proceed is issued by the authorized officer. An evaluation of the discovery will be 
made by the authorized officer to determine appropriate actions to prevent the loss of significant cultural 
or scientific values. The holder will be responsible for the cost of evaluation and any decision as to 
proper mitigation measures will be made by the authorized officer after consulting with the holder. 

i. The holder shall protect all survey monuments found within the right-of-way. Survey monuments 
include, but are not limited to, General Land Office and Bureau of Land Management Cadastral Survey 
Corners, reference corners, witness pOints, U.S. Coastal and Geodetic benchmarks and triangulation 
stations, military control monuments, and recognizable civil (both public and private) survey monuments. 
In the event of obliteration or disturbance of any of the above, the holder shall immediately report the 

incident, in writing, to the authorized officer and the respective installing authority if known. Where 
General Land Office or Bureau of Land Management right-of-way monuments or references are 
obliterated during operations, the holder shall secure the services of a registered land surveyor or a 
Bureau cadastral surveyor to restore the disturbed monuments and references using surveying 
procedures found in the Manual of Surveying Instructions for the Survey of the Public Lands in the 
United States, latest edition. The holder shall record such survey in the appropriate county and send a 
copy to the authorized officer. If the Bureau cadastral surveyors or other Federal surveyors are used to 
restore the disturbed survey monument, the holder shall be responsible for the survey cost. 

j. The holder shall be responsible for weed control on disturbed areas within the limits of the right-of-way. 
The holder is responsible for conSUltation with the authorized officer and/or local authorities for 
acceptable weed control methods (within limits imposed in the grant stipulations). 

k. The holder shall restore drainages, to the greatest extent possible, to the original bank configuration, 
stream bottom width, and channel gradient. Loose soil, fill, and culverts shall be removed from drainage 
channels as directed by the authorized officer. 

7. Construction 

a. The holder shall conduct all activities associated with the construction, operation, and termination of the 
right-of-way within the authorized limits of the right-of-way. 

b. The holder shall survey and clearly mark the centerline and/or exterior limits of the right-ot-way. 

c. If any clearing is needed, the right-ot-way will be brush-hogged to prevent unnecessary disturbance. 
Only those areas where safety, absolute need for construction or other regulations may warrant the use 
ot topsoil removal by blading or scalping. This right-of-way clearing shall be limited to the limits of the 
right-of-way. Suitable topsoil material removed in conjunction with clearing and stripping shall be 
conserved in stockpiles within the right-of-way. 

d. Holder shall remove only the minimum amount of vegetation necessary for the construction of structures 
and facilities. Topsoil shall be conserved during excavation and reused as cover on disturbed areas to 
facilitate regrowth of vegetation. 

e. Prior to fill construction, the existing surface shall be sloped to avoid sharp banks and allow equipment 
operations. No fills shall be made with frozen or water saturated soils. Construction equipment shall be 
routed evenly over the entire width of the fill to obtain a thorough compaction. 

f. Construction holes left open over night shall be covered. Covers shall be secured in place and shall be 
strong enough to prevent livestock or wildlife from falling through and into a hole. 

g. Holder shall limit excavation to the areas of construction. No borrow areas for fill material will be 
permitted on the site. All off-site borrow areas must be approved in writing by the authorized officer in 
advance of excavation. All waste material resulting from construction or use of the site by holder shall 
be removed from the site. All waste disposal sites on public land must be approved in writing by the 
authorized officer in advance of use. 
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h. Construction sites shall be maintained in a sanitary condition at all times; waste materials at those sites 
shall be disposed of promptly at an appropriate waste disposal site. "Waste" means all discarded matter 
including, but not limited to, human waste, trash, garbage, refuse, oil drums, petroleum products, ashes, 
and equipment. 

i. Fences, gates, brace panels and any other range improvements shall be reconstructed to appropriate 
Bureau standards and/or specifications as determined by the authorized officer. 

j. When construction activity in connection with the right-of-way breaks or destroys a natural barrier used 
for livestock control, the gap, thus opened, shall be fenced to prevent the drift of livestock. The subject 
natural barrier shall be identified by the authorized officer and fenced by the holder as per instruction of 
the authorized officer. 

k. EXisting roads and trails on public lands that are blocked as the result of the construction project shall be 
rerouted or rebuilt as directed by the authorized officer. 

I. No construction or routine maintenance activities shall be performed during periods when the soil is too 
wet to adequately support construction equipment. If such equipment creates ruts in excess of four 
inches deep, the soil shall be deemed too wet to adequately support construction eqUipment. 

m. The holder shall construct waterbars on a/l disturbed areas as needed. Waterbars are to be constructed 
to: (1) simulate the imaginary contour lines of the slope (ideally with a grade of one or two percent); (2) 
drain away from the disturbed area; and (3) begin and end in vegetation or rock whenever possible. 

8. Maintenance 

a. A litter policing program shall be implemented by the holder, and approved of in writing by the authorized 
officer, which covers all roads and sites associated with the right-of-way. 

b. Holder shall maintain the right-of-way in a safe, usable condition, as directed by the authorized officer. 

9. Reclamation, Rehabilitation and Termination 

a. The holder shall re-contour the disturbed area and obliterate all earthwork by removing embankments, 
backfilling excavations, and grading to re-establish the approximate original contours of the land in the 
right-of-way. 

b. The holder shall prepare a seedbed by either scarifying the disturbed area, distributing topsoil uniformly, 
or disking the topsoil. 

c. The holder shall seed all disturbed areas that have been or are being reclaimed with a seed mixture(s) 
submitted to and approved by the authorized officer. 

d. Prior to termination of the right-of-way, the holder shall contact the authorized officer to arrange a pre
termination conference. This conference will be held to review the termination provisions of the grant. 
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IN WITNESS WHEREOF, The undersigned agrees to the terms and conditions of this right-of-way grant or 
permit. 

(Signature of LM Authorized Officer) 

Field Manager. Price Field Office 

~~~) 
(Effect ive Date of Grant) 
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1) Purpose and Need for the Facility 
a) Actual purpose and/or need for the proposal 

The West Ridge Mine has recently been issued a violation by the Utah Division of Oil \ 
Gas & Mining for discharging coal fines (mixed in with the mine discharge water) which 
have accumulated along the banks of the C Canyon drainage below the mine. The 
mine water discharge is covered under approved UPDES permit UT0025640 issued by 
th Utah Division of Water Quality West Ridge Resources proposes to remedy the 
situation by the following means: 

1) Make adjustments to the underground pumping system to allow greater settling time 
to bring the discharge water back into compliance This new system is expected to be 
Installed and operational by April, 2009. 

2) As soon as possible , under Phase 1 (Containment), Install a series of in-stream 
catchment structures to prevent additional migration of coal fines down the drainage. 

3) Under Phase 2 (Clean-up), install a series of sediment basins to collect the coal fines 
as part of the channel clean-up program scheduled for spring and summer of 2009 

This application applies specifically to item 2), the Phase 1 (Containment) In-stream 
catchment structures The Phase 2 (Clean-up) sediment basins referred to in item 3) 
will be subject to a separate permitting application 

It should be noted that the C Canyon drainage is an ephemeral stream The mine water 
discharge normally is the only component of flow The mine IS presently discharging 
about 700 gpm continuously into the drainage 

b) What will be constructed 
New construction, reconstruction, or improvement, 

West Ridge proposes to construct up to six (6 ea ) catchment structures within the 
drainage channel at points A, 8 , C, D. E and F as shown on the attached map. All 
points are located where there is existing road access to (and across) the drainage 
channel. The typical catchment structure will consist of the following : 

1 ) A series of sediment control devices installed across the channel immediately 
downstream from the road crossing. Sediment control devices could include any 
combination of silt fence . straw bales. excelsior logs, etc. 

2) A series of sediment control devices installed across the channel immediately 
upstream from the road crossing. 
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j A :--hallow depres:::,ron excavared Ir the r;ha 81 above the CJa( CfOSSfI t ~ . T I.... 

depression will measure approximately 4 t deep x 40' long for the width of the channel at 
that particular spot. This depression courd be constructed through a combination of 
excavating down into the channel bottom, and also constructing a low dam 
(impoundment structure) across the channel at the downstream end of the catchment. 
The purpose of the depression is to allow the mine water discharge to slow down and 
deposit some of the existing coal fines. The catchment basin's proximity to the road 
crossing will also allow a tanker truck to position itself in the road-channel crossing and , 
with the use of a slurry pump, remove excess accumulations of coal fines deposited in 
the catchments 

A typical catchment structure is shown on the attached drawing. The primary purpose 
of these catchment structures is to prevent down-stream migration of the coal fines until 
the clean-up effort can begin later in the spring. A secondary purpose is to provide 
staging areas during the clean-up process itself. for deployment of hand crews, slurry 
pump trucks, vacuum trucks. and/or other operationaf requirements. 

All sites have existing road access, although these roads would need minor upgrade to 
make them serviceable to the catchments . 

c) Estimated needs 

NA 

d) Type of facility (communications site, compressor site, well pad, etc ... ) 

In-stream catchment structures (as described above) and access road upgrade 

e) Length and width of the right-of-way and the area needed for related facilities 

The sIze of the typical catchment structures would be about 100' long by 20r wide, which 
Includes both the basins and the siltation control structures located downstream from 
the catchments_ 

f) Is this ancillary to an existing right-of-way 

Access to a/l sites will be from the existing C Canyon Road , which IS owned and 
maintained by Carbon County Site A is located within road right-of-way UTU-O 1756 
controlled by AMCA Coal Leasing. Site F is near the Helper-Columbia powerline which 
is held by Rocky Mountain Power. Due to its linear nature, there may be a right-of-way 
associated with the road leading to (and past) pOint 0 

g) Is there any existing facifities (abandoned or otherwise) being used 

All points are located where there is existing road access to (and across) the drainage 
channel. 
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h) List alternative locations 

There are numerous other points along the drainage that could accomodate the 
catchment structures, but these would all require new road construction 

i) Is the use temporary or permanent 

All structures and usage is temporary. The catchment structures need to be Installed as 
soon as possible to contain the accumulations , and to facilitate the clean-up effort 
Clean-up (Phase 2) is expected to begin in the spring of 2009 and should be finished 
by the end of the summer OF 2009. 

j) Any future development that is anticipated in the area or on the site 

None, other than the Phase 2 clean-up effort mentioned above 

2) Design Factors 
a) Layout of facility(containing boundaries and all development proposed) 

Cut and fill diagrams 

The ('atch basins will be approximately 4' deep by 30' long as shown in the attached 
drawing·. 

ii Special engineering requirements 

l"he siltation control devices will be of an acceptable type normally associated with 
sediment control, such as silt fences filter fabric "'traw bales , and/or excelsior togs 

b) Schematics of buildings, yards, units, etc 

See attached drawing 

c) Permanent width or size 

There will be no permanent structures assocIated with this proposal. other than minor 
upgrade of existing roadways. 

d) Nevv construction vs. existing 

New catchment structures . upgrade of existing roads into all sites 

e) Temporary areas needed 

Catchment structures at sites A through F and road access thereto . 

3) Additional Components of the Right-of-way 
a) Connection to an existing Right-of-way 
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es answe 0 1)f) abuve 

Existing components on or off public land 
ii Possible future components 
iii ROW case file numbers and references 

b) Sand/Gravel supplies 
Source location and contact 

Any sand/gravel utilized with this proposal will be obtained from a commercIal source, 
and will be certified weed-free. 

4) Government Agencies Involved 
a) Other Federal offices, i.e. FERC or USFW 

BLM (land ownership), possibly EPA (DWQ overslte). possibly OSM (DOGM oversite) 

b) State Government 

Division of Oil, Gas and Mining (violation administration) 
Division of Water Quality 
Division of Water Rights (Stream channel alteration) 

c) County and other local governments 

none required 

5) Right-of-vvay location 

Refer to the attached map for the proposed locatIons or the catchment structures 

a) Legal description 

Site A T14S ,R13E Sec 15 SESW 

Site A access road T14S,R13E Sec 15 SESW, SWSW (ROW UTU-01756) 

Site B T14S,R13E Sec 22 NWNW 

Site 8 access road T14S ,R13E Sec 22 NWNW 

Site C T14S ,R13E Sec 28 NWNW 

Site C access road T14S.R13E Sec 28 I\iWNW 
Sec 29 NENE,SENE 

Site 0 T14S,R13E Sec 30 NESW 
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ite U 8e es,-, road r 14S R1.1E Se 3(} ,J ESW SES IV 
Sec 31 NWNE , SWNE, NWSE 

Site E T14S,R12E Sec 25 SESE 

Site E access road T14S,R12E Sec 25 SESE 
Sec 36*** NENE, NWNE, SWNE, NWSE SWSE 

T15S,R12E Sec 1 NWNE SWNE 

Site F T15S,R12E Sec 3 NENE 

Site F access road T15S R12E Sec 1 SENW , SWNW 
Sec 2*** NWNW NENW NWNE SWNE. SENE 
Sec 3 NENE 

H * denotes S I TLA land ownership 

b) Acre calculation of the right-of-way by land status(federal, private, etc .. . ) 

The overall dimensions of each catchment site will vary somewhat depending on the 
specific of the site . However, in general the average length of the facility would be about 
70' and the average width approximately 20' for an average area of about 0 03 acres. 

c) Site specific engineering surveys for critical areas (note: in addition to normal centerline 
survey) 
i Offsets 
ii Layout designs 

d) Maps 
USGS Topographic maps 

See attached map. which is a seamless Joined version of the Sunnyside Sunnyside 
Junction and Mount Bartles USGS tapa maps 

USGS Tapa map name 
o 1 :24000 scale 

Depicts the project and any other development that could be affected or might 
affect the proposal in the immediate area of the project 

e) Anticipated conflicts with resources 
Public health and safety 

None anticipated 

ii Airl noise 1 geologic hazards, mineral and energy resources, paleontological 
resources, soils, water, vegetation, 

The C canyon drainage is a naturally ephemeral drainage and as such does not s~Pf20rt 
any fish or aquatic wildlife, nor any riparian vegetation. However. the minU'ffa9Sge/RATED 

MAY 2 5 2010 
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il ~"arglng water 8t a stead y ate I re ~ast six 1& 8 S dnd the olseJ'l arge water Itself 
may now support some plant life along the banks in various sections The coal fines in 
the mine discharge water, which has accumulated over time , is now a problem 

iii Wildlife, threatened and endangered species, 

There are no known wildlife or T&E species which would be affected by this proposal 

iv Cultural resources 

All activity will take place along existing roads and within the natural drainage channel 
so impacts to cultural resources should not be a factor 

I) Cultural Survey widths are determined by the scope of projects-
1) Check with the BLM Office for details. 
2) Certified Archaeologists need to call our office before surveying 

v Visual resources, recreation activities, wilderness, 

All activity will take place along existing roads and within the natural drainage channel 
so impacts to visual resources recreation or wilderness should not be a factor 

vi 8LM projects, 

N/A 

6) Construction of the Facility 
a) General overview of facility construction 

Refer to discussion above and see attached map and drawIng 

b) Equipment needed for construction 

Grader backhoe, small dozer pick-up trucks pumps 

c) Site specific problems relating to su rface use or special mitigation 
i Engineering drawings and specifications (if required) 
ii Special equipment 
iii Additional construction materials needed (sand, gravel~ etc.) and their sources 

d) Diagrams, drawings, and cross sections to help visualize the scope of the project 

See attached drawing 

e) Is the topography such that additional surface disturbance would occur 

No 

7) Describe Stabilization, Rehabilitation and Reclamation 

INCORPORATED 

MAY L 5 2010 
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After the Phase 1 stabilization and Phase 2 clean-up operations are completed to the 
satisfaction of a/l state and federal regulatory agencies, the catcment structures wilt be 
removed and the channel will be restored and reclaimed to its original condition. Areas 
disturbed along the banks will be re-seeded according to BLM requirements if needed 
Siltation control devises are part of the operational plan of the catchments , and siltation 
control will continue to be utilized during any subsequent" recfamation activities as well. 

a) Soil and ground preparation 
b) Seed mixes 
c) Additional preparation and procedures 
d) Erosion control structures 
e) Any other reclamation planned 

8) Operation and Maintenance 

a) Will new or expanded access be needed for operation and maintenance 

No 

b) Will all maintenance activities be confined to the right-af-way 

( es 

c) How will snow removal be handled (if needed) 

Snow along the access roads will be push aside \Nith a grader or truck plow if needed 

INCORPORATED 

MAY Z 5 2010 
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United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 

I 

Hand Delivered ~ 

In Reply Refer to: 
UTU-87110, UTU-87111 
2800 (LLUTG02000) 

David Shaver 
West Ridge Resources, Inc. 
PO Box 910 
East Carbon, UT 84520 

Green River District-Price Field Office 
125 South 600 West 
Price, Utah 84501 

Phone: (435) 636-3600 Fax: (435) 636-3657 
http://www.blm.gov!ut!stlenlfo!price.html 

Date 

Re: West Ridge - Sediment Catchment Structures and Access Roads 

DECISION 

Amendment Approved UTU -S711 0 
Right-of-way Issued UTU-S7111 

Rental Determined 

TAKE R I DE' 
INAM E.~ ICA. 

Enclosed is a copy of right-of-way (R/W) grant (serial number UTU-87111) which has been 
approved by the Bureau of Land Management and issued under authority of Title V of the 
Federal Land Policy and Management Act, as amended. 

The rental due for UTU-87111 for the term of the grant is $164.66. 

UTU-871 10 is hereby amended to authorize sites B, C, E and F sediment catchment structures, in 
accordance with the enclosed map. This amendment will be SO-feet wide by 120-feet long for 
site B, 50-feet wide by 200-feet long for site C, 70-feet wide by 140-feet long for site E, 60-feet 
wide by 165-feet long for Site F, and encumber an additional .903 acres for a right-of-way total EO 
of 1.133 acres. \NCORPQRf\l 
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The amendment is legally described as: 

T. 14 S., R. 13 E., SLM, Carbon County, Utah 
Section 22: NWYtNWYt; 
Section 28: NWYtNW Yt,NE YtNEYt, SEYtNElf4 . 
Section 29: NEl14 

T. 14 S., R. 12 E., SLM, Carbon County, Utah 
Section 25: SEYtSEl14. 

T. 15 S., R. 12 E., SLM, Carbon County, Utah 
Section 03: NEYtNEYt. 

This amendment is granted under the authority of Title V of the Federal Land Policy and 
Management Act of October 21,1976 (90 Stat. 277643 U.S.C. 1761). It is amended subject to 
all valid existing rights, the terms and conditions of the original grant approved and 43 CFR 
2800. The rental for the amendment was figured to coincide with the original grant. The rental 
due through December 31 , 2012, is $29.78 (sites B, C, E and F). 

Additional terms and conditions contained in the enclosed Plan of Development and the map are 
made a part of this amendment. Additional Terms and Conditions to the right-of-way grant are 
attached as well. The term of this amendment to the right-of-way grant is being established to 
coincide with the original grant and expires on 12/3112012 . 

The cost reimbursement provisions of 43 CFR 2804.14 and 2884.12, establish a cost recovery 
fee schedule for processing fees. It has been determined that both your applications fall under 
Category II. Under this category, you are required to pay a non-refundable application 
processing fee in the amount of $386.00 each application. 

The cost reimbursement provisions of 43 CFR 2805.16 and 2885.23 , establish a cost recovery 
fee schedule for monitoring fees. It has been determined that both your applications fall under 
Category II. Under this category, you are required to pay a non-refundable monitoring fee in the 
amount of $386.00 each application. 

~ 0 f'. C (l.. -J,. r \A. 1M ..t-... ~-V· lC-OO- .. 

UTU-87110 (Amendment) 
CR Processing $386.00 
CR Monitioring $386.00 
Rent for term $ 29.78 
Total Due $801.78 

UTU-87111 
CR Processing 
CR Monitioring 
Rent for term 
Total Due 

$386.00 
$386.00 
$164.66 
$936.66 

Therefore, the total payment required at this time is $1 ,738.44. 
\NCORPORr..1EO 

The issuance of this RlW grant constitutes a final decision by the Bureau of Land Management N 0 ~ 20" 
in this matter. jA 

'\ Gas & M\o\ng 
This decision may be appealed to the Interior Board of Land Appeals, Office of the Secre 'liy?lr9\! 
accordance with the regulations contained in 43 CFR, Part 4, and the enclosed Form 1842-1. If 
an appeal is taken, your notice of appeal must be filed in this office (at the above address) within 
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30 days from receipt of this decision. The appellant has the burden of showing that the decision 
appealed from is in error. 

If you wish to file a petition pursuant to regulation 43 CFR 4.21 (58 FR 4939, January 19, 1993) 
or 43 CFR 280 l.1 0 for a stay of the effectiveness of this decision during the time that your 
appeal is being reviewed by the Board, the petition for a stay must accompany your notice of 
appeal. A petition for a stay is required to show sufficient justification based on the standards 
listed below. Copies of the notice of appeal and petition for a stay must also be submitted to 
each party named in this decision and to the Interior Board of Land Appeals and to the 
appropriate Office of the Solicitor (see 43 CFR 4.413) at the same time the original documents 
are filed with this office. If you request a stay, you have the burden of proof to demonstrate that a 
stay should be granted. 

Standards for Obtaining a Stay 

Except as otherwise provided by law or other pertinent regulation, a petition for a stay of a 
decision pending appeal shall show sufficient justification based on the following standards: 

(1) The relative harm to the parties if the stay is granted or denied; 

(2) The likelihood of the appellant's success on the merits; 

(3) The likelihood of immediate and irreparable harm if the stay is not granted; and 

(4) Whether the public interest favors granting the stay. 

Should you appeal, you must still pay the rental requested. Failure to pay on time may result in 
termination of the right-of-way [see 43 CFR 2805.12(f) and 2806.13(c) or 2885.17(c)]. 

Please note, however, that under the regulations in 43 CFR Group 2800, this decision is effective 
even if an appeal is filed. 

You have 30 days from receipt of this letter to submit the above-mentioned rental payment. 
Should the rental not be received within the time allowed, the application will be rejected. 

If you have any questions, please contact Connie Leschin, Realty Specialist, at the above address 
or call (435) 636-3610. 

Enclosures 

Sih/~ 
/.~~-----J-\-

Michael Stiewig 
Field Manager \NCORPOR,o:rE.O 

' j~N 0 ~ 10" 
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a nn 1842-1 
. )riI2006) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

INFORMATION ON TAKING APPEALS TO THE INTERIOR BOARD OF LAND APPEALS 

DO NOT APPEAL UNLESS 
1. This decision is adverse to you, 

AND 
2. You believe it is incorrect 

IF YOU APPEAL, THE FOLLOWING PROCEDURES MUST BE F:OLLOWED 

1. NOTICE OF 
APPEAL ... .... ........ . 

2. WHERE TO FILE 

A person served with the decision being appealed must transmit the Notice of Appeal in time for it to be . filed in the office 
where it is required to be filed within 30 days after the date of service. If a decision is published. in the FEDERAL 
REGISTER, a person not served with the decision must transmit a Notice of Appeal in time for it to be filed within 30 days 
after the 'date of publication (43 CFR 4.4 I J and 4.4 13). 

NOTICE OF APPEAL ... .. .... .... .. . 

PRICE FIELD OFFICE, BUREAU OF LAND MANAGEMENT 
125 SOUTH 600 WEST, PRICE, UTAH 84501 

WITH COpy TO 
SOLICITOR ... 

3. STATEMENT OF REASONS 

WITH COpy TO 

OFC OFTHE REGIONAL SOLfCITOR, DEPARTMENT OF THE iNTERIOR 
6201 FEDERAL BLDG - 125 S STATE ST, SALT LAKE CITY, UTAH 84138-1180 

Within 30 days after filing the Notice of Appeal, file a complete statement of the reasons why you are appealing. This must be 
filed with the United States Department of the Interior, Office of Hearings and Appeals, Interior Board of Land Appeals, 80 J 
N. Quincy Street, MS 300-QC, Arlington, Virginia 22203. If you fully stated your reasons for appealing when filing the 
Notice of Appeal, no additional statement is necessary (43 CFR 4.412 and 4.413). 

OFC OF THE REGrONAL.SOLICITOR, DEPARTMENT OF THE INTERIOR 

SOLICITOR. .... ... ...................... . 6201 FEDERAL BLDG - 125 S STATE ST. SALT LAKE CITY, UTAH 84138-1 180 

It PARTIES ............... .. Within 15 days after each document is filed, each adverse party named in the decision and the Regional Solicitor or Field 
Solicitor having jurisdiction over the State in which the app~al arose must be served with a copy of: (a) the Notice of Appeal, 
(b) the $tatement of Reasons, and (c) any other documents filed (43 CFR 4.413). If the decision concerns the use and 
disposition ofpublic lands, including land selections under the Alaska Native Claims Settlement Act, as ;tmended, service will 
be made upon the Associate Solicitor, Division of Land and Water Resources, Office of the Solicitor, United States Department 
of the Interior, Washil)gton, D.C. 20240. If the decision concern.s the use and disposition of mineral resources, service 
will be made upon the Associate Solicitor, Division of Mineral Resources, Office of the Solicitor, United States 
Department of the Interior, Washington, D.C. 20240. 

t. PROOF OF SERVICE. ........... .. . Within 15 days after any document is served on an adverse party, file proof of that service with the United States Department 
of the Interior, Office of Hearings and Appeals, Interior Board of Land Appeals, 80 I N. Quincy Street, MS 300-QC, Arlington, 
Virginia 22203. This may consist of a certified or registered mail "Return Receipt Card" signed by the adverse party (43 CFR 
4.401 (c». 

REQUEST FOR STAy ...... .... .. . Except- where program-specific regulations place this decision in full force and effect or provide for an automatic stay, the 
decision oecomes effective upon the expiration of the time allowed for filing an appeal unless a .petition for a stay is timely 
filed together with a Notice of Appeal (43 CFR 4.21). If you wish to file a petition for a stay of the effectiveness of this 
decision during the time that your appeal is being reviewed by the Interior Board of Land Appeals, the petition for a stay must 
accompany your Notice of Appeal (43 CFR 4.21 or 43 CFR 2801.1.0 or 43 CFR 2881.10). A petition for a stay is required 
to show sufficient justification based on the standards listed below. Copies of the Notice of Appeal and Petition for a Stay must 
also be submitted to each party named in this decision and to the Interior Board of Land Appeals and to the appropriate Office 
of the Solicitor (43 CFR 4.413) at the same time the original documents are filed with this office. If you request a stay, you 
have the burden of proof to demonstrate that a stay should be granted. 

Standards for Obtaining a Stay. Except as other provided by law or other pertinent regulations, a petition for a stay of a 
decision pending appeal shall show sufficient justification based on the following standards: (I) the relative harm to the parties 
if the stay is granted or denied, (2) the likelihood of the appel lant's success on the merits, (3) the likelihood of immediate and 

. irreparable harm if the stay is not granted, and (4) whether the public interest favors granting the stay. 

lless these procedures are followed, your appeal will be subject to dismissal (43 CFR 4.402). Be certain that all communications are identified by serial 
mber of the case being appealed. RrQR ~.JE.O 

\NCO e ocument. is not filed until it is actually received in the proper office (43 CFR 4.40 lea») . See 43 CFR Part 4, subpart b for general rules relating to '.1 A"" n I. '2.0\\ 
nd practice involving appeals . "" , U ., 

tinued on page 2) 
0'\ Gas & M\n\ng 
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Fa nt Outline 
(Short Term Use Permit for Catchment Structures) 

1) Purpose and Need for the Facility 
a) Actual purpose and/or need for the proposal 

The West Ridge Mine has recently been issued a violation by the Utah Division of Oil , 
Gas & Mining for discharging coal fines (mixed in with the mine discharge water) which 
have accumulated along the banks of the C Canyon drainage below the mine. The 
mine water discharge is covered under approved UPDES permit UT0025640 issued by 
th Utah Division of Water Quality. West Ridge Resources proposes to remedy the 
situation by the following means: 

1) Make adjustments to the underground pumping system to allow greater settling time 
to bring the discharge water back into compliance This new system is expected to be 
installed and operational by April , 2009. 

2) As soon as possible , under Phase 1 (Containment), install a series of in-stream 
catchment structures to prevent additional migration of coal fines down the drainage. 

3) Under Phase 2 (Clean-up), install a series of sediment basins to collect the coal fines 
as part of the channel clean-up program scheduled for spring and summer of 2009. 

This application applies specifically to item 2), the Phase 1 (Containment) in-stream 
catchment structures. The Phase 2 (Clean-up) sediment basins referred to in item 3) 
will be subject to a separate permitting application . 

It should be noted that the C Canyon drainage is an ephemeral stream. The mine water 
discharge normally is the only component of flow. The mine is presently discharging 
about 700 gpm continuously into the drainage 

b) What will be constructed 
New construction, reconstruction, or improvement, 

West Ridge proposes to construct up to six (6 ea.) catchment structures within the 
drainage channel at points A, B, C, 0 , E and F as shown on the attached map. All 
points are located where there is existing road access to (and across) the drainage 
channel. The typical catchment structure will consist of the following : 

1) A series of sediment control devices installed across the channel immediately 
downstream from the road crossing. Sediment control devices could include any 
combination of silt fence, straw bales, excelsior logs, etc. 

2) A series of sediment control devices installed across the channel immediately 0 
upstream from the road crossing. \NCQRPQRI\1£ 

-)~N ~ ~ 10" 
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3) A shallow depression excavated in the channel above the road crossing . This 
depression will measure approximately 4' deep x 40' long for the width of the channel at 
that particular spot. This depression could be constructed through a combination of 
excavating down into the channel bottom, and also constructing a low dam 
(impoundment structure) across the channel at the downstream end of the catchment. 
The purpose of the depression is to allow the mine water discharge to slow down and 
deposit some of the existing coal fines. The catchment basin's proximity to the road 
crossing will also allow a tanker truck to position itself in the road-channel crossing and, 
with the use of a slurry pump, remove excess accumulations of coal fines deposited in 
the catchments. 

A typical catchment structure is shown on the attached drawing. The primary purpose " 
of these catchment structures is to prevent down-stream migration of the coal fines until 
the clean-up effort can begin later in the spring. A secondary purpose is to provide 
staging areas during the clean-up process itself, for deployment of hand crews, slurry 
pump trucks, vacuum trucks, and/or other operational requirements . 

All sites have existing road access, although these roads would need minor upgrade to 
make them serviceable to the catchments. 

c) Estimated needs 

NA 

d) Type of facility (communications site, compressor site, well pad, etc ... ) 

In-stream catchment structures (as described above) and access road upgrade. 

e) Length and width of the right-of-way and the area needed for related facifities 

The size of the typical catchment structures would be about 100' long by 20' wide, which 
includes both the basins and the siltation control structures located downstream from 
the catchments . 

f) Is this ancillary to an existing right-of-way 

Access to all sites will be from the existing C Canyon Road, which is owned and 
maintained by Carbon County_ Site A is located within road right-of-way UTU-01756 
controlled by AMCA Coal Leasing. Site F is near the Helper-Columbia powerline which 
is held by Rocky Mountain Power. Due to its linear nature, there may be a right-of-way 
associated with the road leading to (and past) point 0 

g) Is there any eXisting facilities (abandoned or otherwise) being used 

All points are located where there is existing road access to (and across) the drainage 
channel. npOR~'£O 
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h) List alternative locations 

There are numerous other points along the drainage that could accomodate the 
catchment structures , but these would all require new road construction 

i) Is the use temporary or permanent 

All structures and usage is temporary. The catchment structures need to be installed as 
soon as possible to contain the accumulations, and to facilitate the clean-up effort. 
Clean-up (Phase 2) is expected to begin in the spring of 2009, and should be finished 
by the end of the summer OF 2009. 

j) Any future development that is anticipated in the area or on the site 

None, other than the Phase 2 clean-up effort mentioned above. 

2) Design Factors 
a) Layout of facility(containing boundaries and all development proposed) 

Cut and fill diagrams 

The catch basins will be approximately 4' deep by 3~' long as shown in the attached 
drawing. 

ii Special engineering requirements 

The siltation control devices will be of an acceptable type normally associated with 
sediment control, such as silt fences , filter fabric , straw bales, and/or excelsior logs. 

b) Schematics of buildings, yards, units, etc 

See attached drawing 

c) Permanent width or size 

There will be no permanent structures associated with this proposal , other than minor 
upgrade of existing roadways. 

d) New construction vs. existing 

New catchment structures, upgrade of existing roads into all sites. 

e) Temporary areas needed 

Catchment structures at sites A through F, and road access thereto. 

3) Additional Components of the Right-of-way 
a) Connection to an existing Right-of-way 



• 
See answer to 1 )f) above 

Existing components on or off public land 
ii Possible future components 
iii ROW case file numbers and references 

b) Sand/Gravel supplies 
Source location and contact 

Any sand/gravel utilized with this proposal will be obtained from a commercial source, 
and will be certified weed-free. 

4) Government Agencies Involved 
a) Other Federal offices, i.e. FERC or USFW 

BLM (land ownership), possibly EPA (OWQ oversite), possibly OSM (OOGM oversite) 

b) State Government 

Division of Oil, Gas and Mining (violation administration) 
Division of Water Quality 
Division of Water Rights (Stream channel alteration) 

c) County and other local governments 

• none required 

• 

5) Right-of-way location 

Refer to the attached map for the proposed locations of the catchment structures 

a) Legal description 

Site A T14S,R13E 

Site A access road T14S,R13E 

Site B T14S,R13E 

Site B access road T14S,R13E 

Site C T14S,R13E 

Site C access road T14S ,R13E 

Site D T14S,R13E 

Sec 15 

Sec 15 

Sec 22 

Sec 22 

Sec 28 

Sec 28 
Sec 29 

Sec 30 

SESW 

SESW, SWSW 

NWNW 

NWNW 

NWNW 

NWNW 
NENE, SENE 

NESW 

(ROW UTU-01756) 

ORPORP\lE.O 
\NC 

JAN 0 ~ '2.0\\ 
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Site D access road T14S,R13E Sec 30 NESW, SESW 
Sec 31 NWNE, SWNE, NWSE 

• Site E T14S,R12E Sec 25 SESE 

• 

Site E access road T14S,R12E Sec 25 SESE 
Sec 36*** NENE, NWNE, SWNE NWSE, SWSE 

T15S,R12E Sec 1 NWNE, SWNE 

Site F T15S,R12E Sec 3 NENE 

Site F access road T15S,R12E Sec 1 SENW, SWNW 
Sec 2*** NWNW, NENW, NWNE, SWNE, SENE 
Sec 3 NENE 

*** denotes SITLA land ownership 

b) Acre calculation of the right-of-way by land status(federal, private, etc ... ) 

The overall dimensions of each catchment site will vary somewhat depending on the 
specific of the site. However, in general , the average length of the facility would be about 
70' , and the average width approximately 20' , for an average area of about 0 03 acres. 

c) Site specific engineering surveys for critical areas (note: in addition to normal centerline 
survey) 
i Offsets 
ii Layout designs 

d) Maps 
USGS Topographic maps 

See attached map, which is a seamless, Joined version of the Sunnyside, Sunnyside 
Junction, and Mount Bartles USGS topo maps 

• USGS Topo map name 
• 1 :24000 scale 
• Depicts the project and any other development that could be affected or might 

affect the proposal in the immediate area of the project 

e) Anticipated conflicts with resources 
Public health and safety 

None anticipated 

ii Air, noise, geologic hazards, mineral and energy resources, paleontological 
resources, soils, water, vegetation, 

The C canyon drainage is a naturally ephemeral drainage and as such does not support 
any fish or aquatic wildlife, nor any riparian vegetation. However. the min\JeO~~1\1tO 

'l~~ \\ ~ 1~" 
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• 
discharging water at a steady rate for the past six years and the discharge water itself 
may now support some plant life along the banks in various sections The coal fines in 
the mine discharge water, which has accumulated over time, is now a problem . 

iii Wildlife, threatened and endangered species, 

There are no known wildlife or T&E species which would be affected by this proposal 

iv Cultural resources 

All activity will take place along existing roads and within the natural drainage channel , 
so impacts to cultural resources should not be a factor 

• Cultural Survey widths are determined by the scope of projects-
1) Check with the BLM Office for details. 
2) Certified Archaeologists need to call our office before surveying 

v Visual resources, recreation activities, wilderness, 

All activity will take place along existing roads and within the natural drainage channel , 
so impacts to visual resources , recreation or wilderness should not be a factor. 

vi BLM projects, 

N/A 

• 
6) Construction of the Facility 

a) General overview of facility construction 

• 7) 

Refer to discussion above, and see attached map and drawing 

b) Equipment needed for construction 

Grader, backhoe, small dozer, pick-up trucks, pumps 

c) Site specific problems relating to surface use or special mitigation 
i Engineering drawings and specifications (if required) 
ii Special equipment 
iii Additional construction materials needed (sand, gravel, etc.) and their sources 

d) Diagrams, drawings, and cross sections to help visualize the scope of the project 

See attached drawing 

e) Is the topography such that additional surface disturbance would occur 

No 

Describe Stabilization, Rehabilitation and Reclamation 

\NCORPOR~lE.O 

-JAN 0420" 
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After the Phase 1 stabilization and Phase 2 clean-up operations are completed to the 
satisfaction of all state and federal regulatory agencies, the catcment structures will be 
removed and the channel will be restored and reclaimed to its original condition. Areas 
disturbed along the banks will be re-seeded according to BLM requirements if needed . 
Siltation control devises are part of the operational plan of the catchments, and siltation 
control will continue to be utilized during any subsequent reclamation activities as well. 

a) Soil and ground preparation 
b) Seed mixes 
c) Additional preparation and procedures 
d) Erosion control structures 
e) Any other reclamation planned 

8) Operation and Maintenance 
a) Will new or expanded access be needed for operation and maintenance 

No 

b) Will all maintenance activities be confined to the right-of-way 

Yes 

c) How will snow removal be handled (if needed) 

Snow along the access roads will be push aside with a grader or truck plow if needed . 
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FORM 2800-14 
(August 1985) 

Issuing Office 
Price Field Office 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

RIGHT-OF-WAY GRANT 

SERIAL NUMBER UTU-87111 

1. A right-of-way is hereby granted pursuant to Title V of the Federal Land Policy and Management Act of 
October 21 , 1976 (90 Stat. 2776; 43 U.S.C. 1761). 

2. Nature of Interest: 

a. By this instrument, the holder: 

West Ridge Resources, Inc. 
PO Box 910 
East Carbon , UT 84520 

receives a right to operate and terminate access roads to site E and site F and construct, operate 
and terminate roads to site B and site C sediment catchment structures as described in the Plan 
of Development and Map attached, on public lands described as follows: 

Project Location: T. 14 S., R. 13 E., SLM, Carbon County, Utah 
Section 22 : NW%NW%; 

3. 

Section 28: NW%; 
Section 29: NE%. 

T. 14 S., R. 12 E., SLM, Carbon County, Utah 
Section 25: SE%SE%. 

T. 15 S., R. 12 E., SLM, Carbon County, Utah 
Section 03: NE%NE%. 

b. The right-of-way or permit area granted herein is 20 feet wide, 8,100 feet long and contains 3.72 
acres, more or less. 

c. This instrument shall terminate 3 years from its effective date unless, prior thereto, it is 
relinqu ished , abandoned, terminated, or modified pursuant to the terms and conditions of this 
instrument or of any applicable Federal law or regulation. 

d. This instrument may be renewed. If renewed , the right-of-way or permit shall be subject to the 
regulations existing at the time of renewal and any other terms and conditions that the authorized 
officer deems necessary to protect the public interest. 

e. Notwithstanding the expiration of this instrument or any renewal thereof, early relinquishment, 
abandonment, or termination, the provisions of this instrument, to the extent applicable, shall 
continue in effect and shall be binding on the holder, its successors, or assigns, until y. QRl\lEO 

Rental: 

fully satisfied the obligations and/or liabilities accruing herein before or on account of e 
expiration, or prior termination, of the grant. JAN 0 4 20\' 

. ~ on Gas & Min\ng ow. 0\ , 
For and in consideration of the rights granted, the holder agrees to pay the Bureau of Land 
Management fair market value rental as determined by the authorized officer unless specifically 
exempted from such payment by regulation. Provided, however, that the rental may be adjusted 
by the authorized officer, whenever necessary, to reflect changes in the fair market rental value as 
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determined by the application of sound business management principles, and so far as 
practicable and feasible , in accordance with comparable commercial practices . 

Terms and Conditions: 

4. Standard 

a. This grant or permit is issued subject to the holder's compliance with all applicable regulations contained 
in Title 43 Code of Federal Regulations part 2800. 

b. Upon grant termination by the authorized officer, all improvements shall be removed from the public 
lands within 90 days, or otherwise disposed of as provided in paragraph (4)(d) or as directed by the 
authorized officer. 

c. Each grant issued for a term of 10 years or more shall , at a minimum, be reviewed by the authorized 
officer at the end of the 10th year and at regular intervals thereafter not to exceed 10 years. Provided , 
however, that a right-of-way or permit granted herein may be reviewed at any time deemed necessary by 
the authorized officer. 

d. The stipulations, plans, maps, or designs set forth in Exhibits A (Plan of Development) and B (Map), 
attached hereto, are incorporated into and made a part of this grant instrument as fully and effectively as 
if they were set forth herein in their entirety. 

e. The holder shall operate and maintain the facilities, improvements, and structures within this right-of-way 
in strict conformity with the plan of development which was approved and made part of this grant. Any 
relocation , additional construction , or use that is not in accord with the approved plan of development, 
shall not be initiated without the prior written approval of the authorized officer. A copy of the complete 
right-of-way grant, including all stipulations and approved plan of development, shall be made available 
on the right-of-way area during construction , operation , and termination to the authorized officer. 
Noncompliance with the above will be grounds for an immediate temporary suspension of activities if it 
constitutes a threat to public health and safety or the environment. 

f. The map, site plan , building design, floor plan , tower design, and electrical drawings submitted with the 
original proposal shall be made a part of this right-of-way grant. All construction must conform to these 
drawings and maps. 

g. Failure of the holder to comply with applicable law or any provision of this right-of-way grant or permit 
shall constitute grounds for suspension or termination thereof. 

5. Applicable Laws 

a. The holder shall comply with all Federal, State, and local regulations whether or not specifically 
mentioned within this grant. 

b. Use of pesticides shall comply with the applicable Federal and state laws. Pesticides shall be used only 
in accordance with their registered uses and w ithin limitations imposed by the Secretary of the Interior. 
Prior to the use of pesticides, the holder shall obtain from the authorized officer written approval of a plan 
showing the type and quantity of material to be used, pest(s) to be controlled , method of application , 
location of storage and disposal of containers, and any other information deemed necessary by the 
authorized officer. Emergency use of pesticides shall be approved in writing by the authorized officer 
prior to such use. 

c. 

d. 

e. 

The holder of this right-of-way grant or the holder's successor in interest shall comply wit 
Civil Rights Act of 1964 (42 U.S.C. 2000d et seq.) and the regulations of the Secretary 0 

issued pursuant thereto. 

The holder shall meet Federal , State, and local emission standards for air quality. 

The holder shall comply with all applicable Federal laws and regulations existing or herebM..l::' ~l:I.~/I"ottOl'1'""~ r& Min\ng 
promulgated. In any event, the holder(s) shall comply with the Toxic Substances Control Act of 1976, as 
amended (15 U.S.C. 2601, et seq.) with regard to any toxic substances that are used, generated by or 
stored on the right-of-way or on facilities authorized under this right-of-way grant. (See 40 CFR, Part 
702-799 and especially, provisions on polychlorinated biphenyls, 40 CFR 761.1-761.193.) Additionally, 
any release of toxic substances (leaks, spills, etc.) in excess of the reportable quantity established by 40 
CFR, Part 117 shall be reported as required by the Comprehensive Environmental Response, 
Compensation and Liability Act of 1980, Section 102b. A copy of any report required or requested by 
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any Federal agency or State government as a result of a reportable release or spill of any toxic 
substances shall be furnished to the authorized officer concurrent with the filing of the reports to the 
involved Federal agency or State government. 

f. The holder shall comply with the construction practices and mitigating measures established by 33 CFR 
323.4, which sets forth the parameters of the "nationwide permit" required by Section 404 of the Clean 
Water Act. If the proposed action exceeds the parameters of the nationwide permit, the holder shall 
obtain an individual permit from the appropriate office of the Army Corps of Engineers and provide the 
authorized officer with a copy of same. Failure to comply with this requirement shall be cause for 
suspension or termination of this right-of-way grant. 

g. The holder of Right-of-Way No. UTU-87111 agrees to indemnify the United States against any liability 
arising from the release of any hazardous substance or hazardous waste (as these terms are defined in 
the Comprehensive Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C. 9601 , 
et seq. or the Resource Conservation and Recovery Act of 1976,42 U.S.C. 6901 et seq.) on the right-of
way (unless the release or threatened release is wholly unrelated to the right-of-way holder's activity on 
the right-of-way. This agreement applies without regard to whether a release is caused by the holder, its 
agent, or unrelated third parties. 

h. If during any phase of the construction , operation, or termination any oil or other pollutant should be 
discharged from containers or vehicles and impact Federal lands, the control and total removal, 
disposal, and cleanup of such oil or other pollutant, wherever found , shall be the responsibility of the 
holder, regardless of fault. Upon failure of holder to control, cleanup, or dispose of such discharge on or 
affecting Federal lands, or to repair all damages to Federal lands resulting therefrom, the authorized 
officer may take such measures as he deems necessary to control and cleanup the discharge and 
restore the area, including, where appropriate, the aquatic environment and fish and wildlife habitats, at 
the full expense of the holder. Such action by the authorized officer shall not relieve the holder of any 
liability or responsibility. 

i. The holder is prohibited from discharging oil or other pollutants into or upon the navigable waters of the 
United States, adjoining shorelines, or the waters of the contiguous zone in violation of Section 311 of 
the Clean Water Act as amended, 33 U.S.C. 1321, and the regulations issued there under, or applicable 
laws of the State and regulations issued there under. Holder shall give immediate notice of any such 
discharge to the authorized officer and such other Federal and State officials as are required by law to 
be given such notice. 

6. Miscellaneous 

a. The holder shall perform all operations in a good and workmanlike manner so as to ensure protection of 
the environment and the health and safety of the public. 

b. The holder shall designate a representative who shall have the authority to act upon and to implement 
instructions from the authorized officer. The holder's representative shall be available for 
communication with the authorized officer within a reasonable time when construction or other surface 
disturbing activities are underway. 

c. All operation, maintenance, and termination practices shall be in accordance with safe and proven 
engineering practices. 

d. The holder shall provide for the safety of the public entering the right-of-way. This includes, but is not 
limited to barricades for open trenches, flagmen/women with communication systems for single-lane 
roads without intervisible turnouts, and attended gates for blasting operations. 

e. The holder shall permit free and unrestricted public access to and upon the right-of-way for all lawful 
purposes except for those specific areas designated as restricted by the authorized officer to protect the 
public, wildlife, livestock or facilities constructed within the right-of-way. 

f. Construction-related traffic shall be restricted to routes approved by the authorized officer. New access 
roads or cross-country vehicle travel will not be permitted unless prior written approval is given by the 
authorized officer. Authorized roads used by the holder shall be rehabil itated or maintained when 
construction activities are complete as approved by the authorized officer. INCORPORATED 

JAN 0 4 20" 

0, at 0" Gas & Minlng N. , 
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g. The holder shall inform the authorized officer within 48 hours of any accidents on federal lands. 

h. Any cultural and/or paleontological resource (historic or prehistoric site or object) discovered by the 
holder, or any person working on his behalf, on public or Federal land shall be immediately reported to 
the authorized officer. Holder shall suspend all operations in the immediate area of such discovery until 
written authorization to proceed is issued by the authorized officer. An evaluation of the discovery will be 
made by the authorized officer to determine appropriate actions to prevent the loss of significant cultural 
or scientific values. The holder will be responsible for the cost of evaluation and any decision as to 
proper mitigation measures will be made by the authorized officer after consulting with the holder. 

i. The holder shall protect all survey monuments found within the right-of-way. Survey monuments 
include, but are not limited to, General Land Office and Bureau of Land Management Cadastral Survey 
Corners , reference corners, witness points , U.S. Coastal and Geodetic benchmarks and triangulation 
stations, military control monuments, and recognizable civil (both public and private) survey monuments. 
In the event of obliteration or disturbance of any of the above, the holder shall immediately report the 

incident, in writing , to the authorized officer and the respective installing authority if known. Where 
General Land Office or Bureau of Land Management right-of-way monuments or references are 
obliterated during operations, the holder shall secure the services of a registered land surveyor or a 
Bureau cadastral surveyor to restore the disturbed monuments and references using surveying 
procedures found in the Manual of Surveying Instructions for the Survey of the Public Lands in the 
United States, latest edition. The holder shall record such survey in the appropriate county and send a 
copy to the authorized officer. If the Bureau cadastral surveyors or other Federal surveyors are used to 
restore the disturbed survey monument, the holder shall be responsible for the survey cost. 

j. The holder shall be responsible for weed control on disturbed areas within the limits of the right-of-way. 
The holder is responsible for consultation with the authorized officer and/or local authorities for 
acceptable weed control methods (within limits imposed in the grant stipulations) . 

k. The holder shall restore drainages, to the greatest extent possible, to the original bank configuration, 
stream bottom width, and channel gradient. Loose soil, fill, and culverts shall be removed from drainage 
channels as directed by the authorized officer. 

7. Construction 

a. The holder shall conduct all activities associated with the operation and termination of the right-of-way 
within the authorized limits of the right-of-way. 

b. The holder shall furnish and apply water or other means satisfactory to the authorized officer for dust 
control. 

c. No routine maintenance activities shall be performed during periods when the soil is too wet to 
adequately support construction equipment. If such equipment creates ruts in excess of four inches 
deep, the soil shall be deemed too wet to adequately support construction equipment. 

8. Maintenance 

a. A litter policing program shall be implemented by the holder, jf requested and approved of in writing by 
the authorized officer, which covers all roads and sites associated with the right-of-way. 

9. Reclamation, Rehabilitation and Termination 

a. 

b. 

The holder shall seed all disturbed areas that have been or are being reclaimed with a seed mixture(s) 
submitted to and approved by the authorized officer. 

Prior to termination of the right-of-way, the holder shall contact the authorized officer to arrange a pre
term ination conference. This conference will be held to review the termination provisions of the grant. 

lNCOHPORATEO 

"JAN 0 4 20" 
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• IN WITNESS WHEREOF, The undersigned agrees to the terms and conditions of this right-of-way grant or 
permit. 

• 

• 

l 
I 
i 
I 

Signature of Holder) 

? ro l-e L {- C ~, 
" (Title) OJ 

2- / 23 ,I C 7 
, I 

(Date) 

Field Manager, Price Field Office 

~4;i~ 
(Effective Date of Grant) 

\NCORPORATEO 

JAN 0 4 20" 
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ATTACHMENT 4 

DIV. WATER RIGHTS 
CHANNEL AL TERA TION PERMIT 

INCORPORATED 

MAY f. 5 2010 

Div. of DB, Gas & Mining 
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JON M. HUNTSMAN, JR. 
Governor 

GARY R. HERBERT 
Lieutenant Governor 

a 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R. STYLER 
Executive Director 

Division of Water Rights 
KENT L. JONES 

State Enf!;ineerlDivision Director 

ORDER OF THE §1l A 1rE ENGINElER 
FOR STREAM ALTERATION APPLICATION NUMBER 09-91-02SA 

This ORDER is issued pursuant to statute and in accord with the statutory criteria for approval 
of a stream alteration application that are described at UTAH CODE ANN. § 73-3-29. The State 
Engineer has detennined that this application does meet the necessary legal criteria to ORDER 
the approval of the application based upon the following information and reasoning set forth in 
the Facts and Discussion. 

FACTS 

1. The application was received by the Division of Water Rights ("Division") on February 
10, 2009, and made available for comment on the Division's webpage, provided to 
adjacent property owners or other individuals who may be affected by this project as 
identified in the application, pertinent governmental agencies, and to other entities as 
warranted, for a period of at least 20 calendar days, said period concluding prior to March 
2,2009. 

2. The application contains the following information: 
o The stated purpose of the proposed project is: Containment and cleanup of coal fines 

accumulation in drainage. 
The stated description of the proposed project is: Coal fines from the West Ridge 
Mine discharge water have accumulated along the C Canyon drainage below the 
mine. Catchment facilities are proposed to be constructed to facilitate containment 
and cleanup of the coal fines. 
The stated alternatives to the proposed project are: This plan represents the consensus 
of BLM and DOGM as the most reasonable option for the containment and cleanup 
operations. 

3. The following observations were made by the Division. Based on our review, it has been 
determined that there does not appear to be any adverse impacts to cultural resources 
associated with this Stream Alteration. 

4. The Division received comments or objections on the proposed project from: 
o State Historic Preservation Office (SHPO), Lori Hunsaker 

INCORPORATED 
The comments or objections received by the Division are summarized as follows: 
o SHPO concurs with a determination of No Historic Properties M Y L 5 2010 

Affected. 
as & Mining 

1594 West North Temple, Suite 220, PO Box 146300, Salt Lake City, VT 841 14-6300 
telephone (801 ) 538-7240 0 facsimile (801) 538-74670 TTY (801) 538-74580 www.waterrights.utah.gov WATER RlGHTS 
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09-91-02SA 
March 4, 2009 

DISCUSSION 

1. Based on a review of the Division's water rights records and/or a review of the 
application by personnel of the Division's regional office, it is the opinion of the State 
Engineer that the proj ect will not impair vested water rights. 

2. It is the opinion of the State Engineer that the project will not unreasonably or 
unnecessarily affect recreational use or the natural stream environment. 

3. It is the opinion of the State Engineer that the project will not unreasonably or 
unnecessarily endanger aquatic wildlife. 

4. It is the opinion of the State Engineer that the project will not unreasonably or 
unnecessarily diminish the natural channel's ability to conduct high flows. 

ORDER 

Stream Alteration Application No. 09-91-02SA, submitted in the name of West Ridge 
Resources, Inc. / David Shaver, applicant, for installation of instream structures and channel 
rehabilitation associated with C Canyon drainage (tributary to Grassy Trail Creek in Clark 
Valley), a natural stream located in Carbon County, Utah, is hereby APPROVED, contingent 
upon the conditions outlined in this ORDER. This approval also constitutes compliance with 
Section 404 (e) of the Clean Water Act (33 USC 1344) pursuant to General Pennit 040 issued to 
the State of Utah by the U.S. Army Corp of Engineers on May 14, 2004. The applicant is hereby 
authorized to conduct the work detailed in the application and supporting documentation, as 
described in this ORDER. Any modification or addition to the work may require additional 
authorization and/or application resubmittal. 

1. The expiration date of this order is March 4, 2010. Work affecting the bed and/or banks 
of the stream may not be conducted after this date. The expiration date may be extended, 
at the State Engineer's discretion, by submitting a written request outlining the need for 
the extension and the reasons for the delay in completing the proposed stream alteration. 

2. A copy of this order must be kept onsite at any time the work authorized under this order 
IS In progress. 

3. Disturbed areas must be planted with a variety of appropriate vegetation (especially 
woody vegetation where feasible) to help hold the soil around riprap, prevent excessive 
erosion, and to help maintain other riverine functions. Successful revegetation efforts 
must be monitored and reported to this office. 

4. Best Management Practices should be implemented and maintained during any 
streamside or instream work to minimize sedimentation, temporary erosion of s&f)RPORATED 
banks, and needless damage or alteration to the streambed. MAY 2 5 2010 

Div. of Oil, Gas & Mining 
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5. Approval of this application does not authorize trespass, easements, rights-of-way, or any 
other access and land use permits. It is the responsibility of the applicant to obtain any 
such authorizations as may be necessary for this proposal. 

6. Excavated material and construction debris may not be wasted in any stream channel or 
placed in flowing waters, this will include material such as grease, oil, joint coating, or 
any other possible pollutant. Excess materials must be wasted at an upland site well 
away from any channel. Construction materials, bedding material, excavated material, 
etc. may not be stockpiled in riparian or channel areas. 

7. Whenever an applicant causes the water turbidity in an adjacent surface water to increase 
10 NTU's or more, the applicant shall notify the Division of Water Quality. 

8. Erosion control, revegetation, and noxious weed control must be implemented and 
monitored until revegetation becomes well established. Success of these measures must 
also be reported prior to the compliance inspection. This is especially important for all 
disturbed areas, including fill, in order to prevent sediments from entering flowing water. 
Particular attention is required to assure that silt fencing is properly installed and left in 
place until after revegetation becomes established at which time the silt fence can then be 
carefully removed. 

9. Ifhistorical or archaeological resources such has human remains (skeletons), prehistoric 
arrowheads/spear points, waste flakes from stone tool production, pottery, ancient fire 
pits, historical building foundations/remains, historical artifacts (glass, ceramic metal, 
etc.) are found during construction, the permit holder is advised to cease work and 
contact the Division of State History at 801-533-3555. 

10. Ingress and egress access should be kept to a minimum. 

11. Riprap must consist of only clean, properly sized angular rock, which must be keyed 
deeply into the streambed to prevent undercutting. A filter must be placed behind if 
necessary (i.e., if soils are fine grained, non-cohesive, andlor erodible). Demolition 
debris or refuse will not be allowed, nor material such as bricks, concrete, asphaltic 
material [either natural (tar sand, oil shale, etc.) or man made]. 

12. Cement is toxic to aquatic organisms, and its introduction into waters of the United States 
would constitute a violation of the Clean Water Act. Cement or concrete may not be 
allowed to enter stream flows. Water must be excluded from areas where concrete or 
cement is used until it has set. Contaminated water pumped from the construction area 
may not be discharged in a manner that will allow it to enter flows. Equipment used 
during this type of work must be washed well away from the channel. 

13. The construction of small dams also falls within the State Engineer's authority to regulate 
dams under 73-5a of the Utah Code. The instream structure(s) may need to be reY~~bd 
for dam safety concerns. David Marble can be contacted at 801-538-7376 for more RPORATED 
information. MAY l 5 2010 

Div. of Oil, Gas & Mining 
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14. Within 30 days after the completion of this project, the attached compliance certification 
form must be completed and returned to the U.S. Anny Corps of Engineers. Failure to 
return this compliance certification fonn would invalidate U.S. Anny Corps of Engineers 
General Permit 040, thereby placing the applicant in violation of Section 404 of the Clean 
Water Act. 

15. Please submit photos at the completion of the project. 

Your contact with the Division is Daren Rasmussen, who can be reached at telephone number 
801-538-7414. 

This ORDER is subject to the provisions of UTAH ADMIN. CODE R. 655-6-17 of the Division of 
Water Rights and to UTAH CODE ANN. §§ 63-46b-13 and 73-3-14, which provide for persons or 
parties with legal standing to file either a Request for Reconsideration with the State Engineer or 
an appeal with the appropriate District Court. A Request for Reconsideration must be filed with 
the State Engineer within 20 days of the date of this ORDER. However, a Request for 
Reconsideration is not a prerequisite to filing a court appeal. A court appeal must be filed within 
30 days after the date of this ORDER, or if a Request for Reconsideration has been filed, within 
30 days after the date the Request for Reconsideration is denied. A Request for Reconsideration 
is considered denied when no action is taken within 20 days after the Request is filed. 

Dated this ~ day of Ifl~ c ,200_. 

• ~~ k 'iJ6,1?--

• 

Enclosure 

David K. Marble, P.E. 
Assistant State Engineer 

Mailed a copy of the foregoing Order this ~ day of f7Iltuv~L- , 2009, to: 

DAVID SHAVER 
WEST RIDGE RESOURCES INC 
PO BOX 910 
EAST CARBON UT 84520 

Corps of Engineers 
Marc Stilson - Regional Engineer 
Richard Clark - EPA 
Kelly Beck - RDCC Coordinator 
Chris Wood - Regional Wildlife Habitat Manager 
State History 

By: _-r;;(l"==,",,O "",,-,/I~~~'-r~lYl-"---'-""-~~~L-.! -----'-'IN'--'--"C~O~A.l..L-POAATED 
{/ Judy iX'Iiattson 

Secretary MAY l. 5 2010 

Div. of Oil, Gas & Mining 
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COMPLIANCE CERTIFICATION 

Regional General Permit Number: 40 

Stream Alteration Number: 

Corps Project Identification Number: 
(Corps Use Only) 

Permittee~s Name and Address: We. s 1- iC q::£ ~ ~ ~ e ~c.1 (.(..,1" Co ~ S { \A 
~ J 

~D ~u~ ettO 

County Location of Permitted Activity: C a. r lo D ""'- Co \A. V\. ~ '"\ f/t T 
......l ~ 

Within 30 days after completion of the activity authorized by this permit, please sign and 
return tbis certification to the following address: 

u.s. Army Corps of Engineers 
Intermountain Regulatory Section 
533 West 2600 South, Suite 150 
Bountiful, UT 84010 

Please note that your permitted activity is subject to a compliance inspection by a U.S. 
Army Corps of Engineers' representative. If you fail to comply with the terrms and 
conditions of the permit, your authorization may be suspended, modified or revoked. If 
you have any questions about this certification, please contact the Corps of Engineers at 
801-295-8380. 

* * * 

I hereby certify that the work authorized by the above-referenced perrYlit, including all the 
required mitigation, was completed in accordance with the terms and conditions of the permit 
verificatio n. 

, 1 -

'o.- Itt-/ f J~ 3/9/tJ9 
~S-ig-n-a~tu~r-e-o-f~P-e-r~m~it-t-ee------~~~~Q~RATED 

MAY Z 5 2010 

Div. of Oil, Gas & Mining 
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e 
DEPARTMENT OF NATURAL RESOURCES 

JON M. HUNTSMAN, JR. 
Governor 

GARY R. HERBERT 
Lieutenant Governor 

Dave Shaver 
Proj ect Engineer 

MICHAEL R. STYLER 
Executive Director 

Division of Water Rights 
JERRY D. OLDS 

State En?;ineerlDivision Director 

West Ridge Resources, Inc. 
PO Box 910 
East Carbon, UT 84520 

February 3, 2009 

RE: EMERGENCY AUTHORIZATION: C CANYON DRAINAGE CHANNEL. 

The information and stream alteration permit you submitted yesterday to our office in regards to 
the coal fines discharge into the C Canyon drainage has been reviewed. Due to the urgent need 
to construct catchment structures in the stream channel to prevent the further migration of coal 
fines down the drainage and the possible hazardous nature of the material, you are hereby 
GRANTED emergency authorization to begin work on this project. 

The stream alteration permit will continue to be processed and any concerns submitted by other 
federal and state agencies with regards to the work will need to be addressed forthwith. 

If you have any questions, please contact Marc Stilson at (435) 613-3750 or Daren Rasmussen at 
(801) 538-7377. 

INCORPORATED 

Southeastern Region, Price Office, 319 N Carbonville Road, Suite B, P.O. Box 718, Price, UT 84501-0718 
telephone (435) 613-3750. facsimile (435) 613-3755 0 www.waterrights.utah.gov WATER RIGHTS 

Mining 
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State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R. STYLER 

JON M. HU TSMAN, JR. 
Governor 

GARY R. HERBERT 
Lieutenant Governor 

Dave Shaver 
Proj ect Engineer 

Executive Director 

Division of Water Rights 
JERRY D. OLDS 

State En~ineer/Division Director 

West Ridge Resources, Inc. 
PO Box 910 
East Carbon, UT 84520 

July 27,2010 

RE: EMERGENCY AUTHORIZATION: C CANYON DRAINAGE CHANNEL. 

The information you submitted yesterday to our office in regards to the coal fines discharge into 
the C Canyon drainage has been reviewed. Due to the urgent need to construct catchment 
structures in the stream charmel to prevent the further migration of coal fines down the drainage 
and the possible hazardous nature of the material, you are hereby GRANTED emergency 
authorization to begin work on this proj ect. 

The request for reauthorization of. the 2009 stream alteration permit will continue to be processed 
and any concerns submitted by other federal and state agencies with regards to the work will 
need to be addressed forthwith. 

If you have any questions, please contact Marc Stilson at (435) 613-3750 or Daren Rasmussen at 
(801) 538-7377. 

./ / Y I 

._ 'u. '/IJ ___ 
arc Stil on, P.E. 

Southe,astern Regional Engineer 

Southeastern Region, Price Office, 319 N Carbonvil1e Road, Suite B, P.O. Box 718, Price, UT 84501-0718 
telephone (435) 613-3750. facsimile (435) 613-3755. www.wa terrights.utah.gov 

INCORPORATED 

"JAN 0 4 2011 

D
' 0' 0\\ Gas & Mining 
\V.' I 

WATER RIGHTS 



• 

• 

ATTACHMENT 5 

CATCHMENT STRUCTURE A 
AS-BUlL T DRAWING 

INCORPORATED 

MAY Z 5 2010 

Div. of Oil, Gas & Mining 
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Shaver, Dave 

From: 
A Sent: .,-0: 

Subject: 

Attachments: 

Westridge 
edmix.docx (17 KB) 

Hi David 

Dana_ Truman@blm.gov 
Wednesday, June 03, 2009 9:29 AM 
Shaver, Dave 
Seedmix 

Westridge seedmix.docx 

Thank you for meeting with me yesterday. To follow-up on the question of top soil storage 
here are a few notes. From the resource perspective, I evaluate projects and soil handling 
methods as to how the activity or methods affect the potential for successful reclamation. 
In many cases, due to the type of disturbance and timeframe of the project, stockpiling 
the top soil is necessary In this case, the area of disturbance was small and temporary in 
nature, and the topsoil resource is relatively minimal due to the location of the project 
area in an intermittent drainage and the naturally rocky environment, therefore I believe 
that placing the topsoil in t(See attached file: Westridge seedmix.docx)he access route 
instead of stockpiling in a separate location is acceptable. 

During your reclamation phase, any soil r esources will be re - countered to match the native 
surroundings, thus the topsoil will be returned to the area in which it came and any 
compacted soil partic l es will be disturbed. 
Therefore I expect that reclamation efforts will be successful. 

~ere are my two suggested seed mixes; one f or A, B, and C, and one for D, E, and F. 

Please call me if there are any questions. 

Best of luck 

********************************** 
Dana Truman 
Range Management Specialist 
Price Field Office 
125 South 600 West 
Price, Utah 84501 
435-636-3628 (W) 
435 - 636 - 3 657 ( fax ) 
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A good seedbed needs to be prepared, and restoring natural contours will be a must. 

Moisture availability and soil properties will be critical factors affecting seedling establishment. 

Planting should be done as a dormant fall planting. 

This seed mix should be used as a guide; if changes are needed due to availability of seed or current 

research and updated information, confer with an authorized BLM specialist. 

A,B,C SpeciesN ariety 

1 Ricegrass, Indian 
2 Wheatgrass, Intermediate (Topar) 
3 Great Basin Wildrye (Trailhead) 
4 Small Burnet (Delar) 
5 Fourwing Saltbush 
6 Sagebrush 

Broadcast: Y 

D,E,F SpeciesNariety 

1 Ricegrass, Indian (Paloma) 
2 Bottlebrush squirreltail 
3 Wildrye, Russian 
4 Globemallow 
5 Fourwing Saltbush (Ricon) 
6 Winterfat (Hatch) 

Broadcast: Y 

CODE 

ACHY 
HECO 
LECI4 
SAMI3 
ATCA2 
ARTRT 

CODE 

ACHY 
ELEL5 
PSJU3 
SPCO 

ATCA2 
KRLA2 

Seeding_ Rate 
(PLS Ibs/ac) 

3.0 
2.0 
2.0 
2.0 
0.5 

0.05 
9.55 

Seeding Rate 
(PLS Ibs/ac) 

3.00 
1 

2.50 
0.30 
0.50 
0.70 
8.0 
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ATTACHMENT 9: ADDENDUM TO ADDRESS SECOND VIOLATION 
VIOLATION 10063, ISSUED JULY 21,2010 

Historical Note : The preceding discussion was approved by the Division and was incorporated 
into the Mining and Reclamation Plan on May, 2010. Shortly thereafter, on July, 2010, the 
company incurred a second violation for coal fines accumulations from the mine. The following 
narrative has been submitted in response to this most recent violation. It is presented in the same 
format as the preceding discussion. 

la) Introduction: 

On July 21 , 2010, the company received a second violation for additional accumulations of coal 
fines in the C Canyon drainage below the West Ridge Mine. The accumulations were the result of 
non-compliance discharge which occurred after the successful channel cleanup of the previous 
summer (2009). Representatives from the Division and DWQ inspected the drainage and 
determined that the coal fines must be cleaned up from the mine down to and including 
Catchment E. This is a distance of about five miles measured straight-line, and perhaps seven 
miles total, considering channel meander and sinuosity. 

As part of the violation abatement requirements, the Division determined that Catchments C and 
E would have to be permitted as part of the MRP. It also determined that these catchments could 
be re-constructed and utilized as part of the required cleanup process prior to having the approval 
of the MRP amendment. Reconstruction work on the catchments was completed in August, 2010, 
and cleanup began in September, 2010. 

2a) Containment: 

After the channel was cleaned in the summer of 2009 and the initial violation was formally 
abated, the company reclaimed Catchments C and E in November, 2009. The BLM was in the 
final stages of approving the reclamation when the second violation occurred. 

Fortunately, the BLM right-of-way for Catchment C and E is still in place (refer to Attachment 3). 
Also, Division of Water Rights has approved an Emergency Authorization for the catchments 
(identical to the one issued previously, refer to Attachment 4) and is proceeding with the 
extension of the previously-issued stream alteration permit for catchments C and E. 

The company reconstructed catchments C and E similar to what was done in 2009 (as described 
above), and to utilize these re-constructed catchments, as well as existing Catchment A, in the 
clean-up response to the second violation #10063. As-constructed photos of the catchments 
during the 2009 clean-up are included as part of this attachment. Photos of the re-constructed 
catchments are also shown in this attachment. As-built drawings and cross-sections of these 
catchment structures are included in Attachment 10. apQRf\1EO 
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3a) Clean-up: 

Based on previous successful clean-up efforts in this drainage during the preceding summer of 
2009, the company is utilizing an identical cleaning procedure for the 2010 cleanup. Much of this 
cleanup has already been accomplished. In summary, this procedure consists of the following: 

a) Prior to cleaning, catchment structures will be in place at downstream locations A, C 
and E, as shown on attachment 1. These structures will all include settling basins and filter 
containment boxes, as previously described. 

b) During cleaning operations, the downstream receiving catchment will be equipped with 
a flocculant chemical injection system identical to the one used in the previous cleanup. This 
would include a flocculant storage tote, a metering pump, a make-up water pump, and an 
application apparatus to inject the floc into the stream. This system would be installed 
immediately above the inlet of the catchment ponds. The flocculant to be used is Nalco 83400, 
and the MSDS sheet for this chemical is provided in Attachment 12. 

c) Clean-up will be performed by 4-5 man crews using ordinary bristle sweep brooms. 
Crewmen will sweep the accumulations from the sides of the channel using a swirling sweeping 
motion. The dislodged accumulations will then be carried downstream by the stream-flow. 
Crewmen will be instructed to stay within the channel during cleaning operations, rather than 
sweeping from the banks, in order to minimize damage the riparian plant-life along the channel 
banks. The brooming method has been previously approved by the regulatory agencies because it 
is effective in removing the accumulations but is gentle enough not to damage the natural channel 
armonng. 

d) When the dislodged accumulations suspended in the streamflow reaches the 
downstream catchment structure, the chemical flocculant will be injected into the water. 
Experience has shown this method to be very effective in quickly dropping out the suspended coal 
fines. Filter logs will also be maintained at the catchment outlets to provide a secondary means of 
capturing the coal fines. 

e) After the catchment basins have filled up with fines , the stream cleaning operations will 
be temporarily halted. The channel flow will be diverted around the catchment basin, and the 
solids allowed to dry out for several days. Experience has demonstrated that within a couple of 
days the coal fines can then be easily handled. A back-hoe will scoop the fines out of the basin 
and load it into a dump truck. The material will then be hauled to the West Ridge mine where it 
will be disposed of at the main coal pile. It will later be blended back into the run-of-mine coal as 
part of the commercial product. 

f) During cleanup operations, crews will exercise caution to prevent damage to riparian 
vegetation growing along the banks and edges of the channel, based on the protocol established by 
the regulatory agencies in the previous cleanup efforts. The same contractor involved with the 

opOR~1E.O 
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cleanup. 

4a) Rec1amation: 

The catchments will remain as permitted structures until the Division determines they are no 
longer required. The catchments were constructed and were utilized during the violation 10063 
cleanup operations during August, September and October, 2010. The C Canyon drainage in the 
area of catchments C and E is subject to violent flash-flooding, especially during late-summer 
thunderstorm conditions. Catchment structures B, D, and F were never constructed. Catchment 
Structures C and E were fully reclaimed in the fall of2009, including re-seeding in November, 
2009. In July, 2010, officials from BLM inspected the sites and were satisfied that all 
components of reclamation had been adequately met according to the terms of the right-of-way 
grant, including channel restoration, stabilization, and re-vegetation. Based on the success of the 
previous reclamation of these sites, the company reclaimed Catchment Structure A in a similar 
manner as the terms outlined above, in October of2016. The BLM was notified, and will inspect 
the site at their convenience. The same seed mix will be used (see Attachment 8) if the BLM 
deems it necessary to reseed the site. Photos of the sites during operation and after reclamation 
are included as part of this attachment. It should be noted that during final reclamation of these 
sites, large boulders will be placed in the bottom of basin areas during backfilling operations. 
This was done to insure long-term stability of the reclaimed channel against potential erosional 
effects of normal flash-flooding events in the future. However, they can easily be re-stored to 
functionality in a matter of three or four days in the future if the need arises. If the catchments are 
needed in the future they will then be returned to functionality according to this plan. 

Since the time of the first construction/reclamation additional information has been obtained 
regarding the soils of the sites. A sampling program was agreed upon in consultation with 
Division specialist. Composite samples (taken from six individual locations, and then mixed 
together) were taken from the bottom of the excavated settling basins to approximate the soil 
characteristic ofthe disturbed areas. Also, soil samples were taken in undisturbed areas at the 
perimeter of the sites to better approximate the undisturbed soil characteristics at the site. The 
undisturbed samples were taken from 0"-7" depth, and from 7"-24" depth. Locations of the 
sample test pits and lab analysis results are presented in Attachment 13. This soils information 
will help provide additional guidance for future reclamation efforts if needed. 

Upon final reclamation, the reclaimed surface soils in the vicinity of the former catchments will 
be tested for pH, EC and SAR to allow for the evaluation of the salinity and the need for a 
revision or addition to the fmal seed mix to enhance germination and establishm CORPORATED 

AUG 30 2017 

5a) Bondiu2: Div. of Oil, Gas & Mining 

As detailed in the above narrative, the bonding costs for the catchments is determined to be 
$31,628 for each site, which includes demolition, earthwork, re-vegetation and indirect costs. 
This bonding cost has been approved previously by the Division. Therefore, the additional 
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bonding cost associated with reclaiming Catchments C and E would be $63,256. The present 
West Ridge Mine reclamation cost is $1,998,000 (as of July 27,2010) and the bond is posted in 
the amount of $2,184,000. In other words, there is presently $218,000 excess bonding currently 
in place. Therefore the existing bond should be adequate to include the reclamation of Catchment 
sites C and E. 

6a) Mappin2 Desi2nations: 

The location of Catchment Structures C and E are shown on Map 1-0/1-1. These catchments are 
located beyond the general area of resource mapping used for the permitting of the primary 
mining operation. Therefore, pertinent resource mapping information for the catchments is given 
on the As-Constructed drawings appearing in Attachment 11, and provided herein as well. This 
information corresponds to the mapping designations for the primary permitting area, as follows: 

Map Number Resource 

Map 2-1 Soils 

Map 3-4B Wildlife-Deer 

Map 3-4C Wildlife-Elk 

Map 3-4D Wildlife-Antelope 

Map 3-1 General Vegetation 

Map 4-1 Land Use 

Map 5-2 Surface Ownership 

Map 5-3 Sub-Surface Ownership 

Map 6-1 Regional Geology 

Map 7-3 Water Rights 

14 

Designation 

Catchment C: Soil Unit 36 
Catchment E: Soil Unit 49 

Catchment C: Winter Range 
Catchment E: Unclassified 

Catchment C: Winter Range 
Catchment E: Winter Range 

Catchment C: Unclassified 
Catchment E: Year-long Range 

Catchment C: Pinyon/Juniper 
Catchment E: Sagebrush 

Catchment C:Mud Springs Allotment 
Catchment E: Mud Springs Allotment 

Catchment C: U.S.A. (BLM) 
Catchment E: U.S.A. (BLM) 

Catchment C: U.S.A. (BLM) 
Catchment E: U.S.A. (BLM) 

Catchment C: 

Catchment E: 

Catchment c: 

Qsw-Slope wash 
deposits-Quaternary 

Qsw-~lop RPORATED 
deposlts-Qua ernary 
None 

AUG 30 2017 
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Map 7-5 Seep and Spring Survey 
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Catchment E: None 

Catchment C: None 
Catchment E: None 
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ATTACHMENT 10: 
ADDENDUM TO ADDRESS SECOND VIOLATION (ITEMS I and II) 
VIOLATION #10063, ISSUED JULY 21 , 2010 

On July 21, 2010, the company received a second violation for additional accumulations 
of coal fines in the C Canyon drainage below the West Ridge Mine. The accumulations 
were the result of non-compliance discharge which occurred after the successful channel 
cleanup of the previous summer (2009). Representatives from the Division and DWQ 
inspected the drainage and determined that the coal fines must be cleaned up from the 
mine down to and including Catclunent E. 

Attaclunent 10 addresses the measures that the company will take to ensure that the coal 
fine accumulations will not be an issue in the future. 

1. 

I. Visual Inspections 
II. Underground Piping System 
III. Mine Water Monitoring/Treatment System (Turbidity Analyzer) 
IV. Schroeder Industries Filtration System 
V. Additional Underground Sampling 

Visual Inspections: 

On July 22nd
, the company began visual inspections on the mine-water discharge 

at Outfall 002. The visual inspections are being recorded every shift by a 
qualified representative of the company. These records are kept in the shift 
formans office and will be available for review anytime. 

The inspection records will include the representative ' s name, the date and time 
of inspection and observations for oil and grease, floating or suspended solids, 
foam and color. See Exhibit 1. 

II. Underground Piping System: (See Map 1) 

1. Water Filtration From the Mining Areas: 
• Mains section water at the bottom of the mine is pumped up the right side 

of the mine to a tank at xc78 (Cyan line) in the right return. From the 
xc78 tank the water is pumped to a tank at xc67 (Dark brown line) in the 
right return and relayed to anther tank at xc56. These tanks are designed to 
settle out solids and are cleaned weekly. From xc56 the water is pumped 
into the Sealed District 2 gob at 8th Right (Magenta line). The gob acts as 
a settling area to collect solids from the water. The settled water is then 
collected from the 9th Right sediment dam. ROQRA\EO 
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• • West side water is pumped from sump to sump beginning at Sump Ig in 
14th West, the water is then pumped to Sump16 in 13th West then from 

1. Sump 16 in 13th West to Sump 15 in lih West (Blue line) then 
from 

11. Sump 15 in 1 i h West to Sump 14 in 11 th West (Light brown line) 
to 

111. Sump 14 in 11 th West to Sump 13 in 10th West (Light Dark Green 
line) to 

IV. Sump 13 in 10th West to Sump 12 in 9th West (Light purple line) 
to 

v. Sump 12 in 9th West to gth Right Seal into the Sealed District 1 gob 
(Light brown line) 

The gob acts as a settling area to collect solids from the water. The 
settled water is then collected from the 9th Right sediment dam. 

2. Treated Water Pumped to 4th Right: 

• The water is pumped out of 9th Right through the treatment area, where it 
is treated for iron and TSS through aeration and chemical injection. From 
the treatment area the mine-water is pumped into the Sealed District 1 gob 
at 4th Right (Blue line). The gob acts as a settling area to collect solids 
from the water. The settled water is then collected from the 5th Right 
sediment dam. 

• • Mine-water from gth West to 6th West that comes out of the seals has 
already settled in each of the ~obs. The water is thus pumped directly into 
the Sealed District 1 gob at 4t Right (Magenta lines). The gob acts as a 
settling area to collect solids from the water. The settled water is then 
collected from the 5th Right sediment dam. 

3. Water Run to the Surface: 

• From the 5th Right collection point there are three separate lines that run to 
the surface (Lime green, dark red, and brown lines). 

4. Water Filtration and Discharge: 

• At the surface all the discharging pipes will join and run through the 
Schroeder Industries BHl 0 Multi-Bag Filters before being discharged into 
the stream. 

• t NCORPORATED 

• t. 0'\ G"'~ $( ~fii in D ~ !. O! ". -'"' -- ....... . 



• III. 

• 

• 

Mine Water Monitoring/Treatment System (Turbidity Analyzer): 

West Ridge has chosen the HACH Solitax sc sensor that will be capable of 
monitoring both turbidity and total suspended solids (TSS) from the 5th Right 
sump area. Fifth Right is the collection area for the majority of the water pumped 
from the West Ridge Mine. The Solitax sensor measures using a combined 
infrared absorption scattered light technique that measures turbidity values in 
accordance with DIN EN 27027. An additional sensor photo receptor is used to 
measure suspended solids. The mine is proposing sensors for both turbidity and 
TSS; these sensors will be installed in the suction line of the pumps in 5th Right 
sump that C0lU1ects to all discharge lines. This arrangement will allow for 
monitoring of all discharge water from the mine. 

The Sensors will be installed and maintained according to the manufactures 
recommendations. The sensor will be installed fully immersed in a horizontal up
flow pipe section on the suction line of the pumps. The controller will be installed 
within 7.8M of the sensors. 

The Calibration for turbidity will be done using the 800 NTU Turbidity Standard 
Solutions and Calibration Kit (at. No. 57330-00) standard. Also a zero-point 
calibration will be done using deionized water. The 800 NTU standard will be 
divided by the measured value to determine the new Factor to be entered into the 
sc-lOO controller. Calibration for turbidity will be done on a monthly basis. If the 
sensor is drifting in calibration, calibrating will be done more frequently. 

Calibration for TSS will be done using a single point calibration using actual 
samples. A grab sample will be taken monthly and sent out to a water lab to 
determine the TSS value. The lab value will then be divided by the measured 
value resulting in a new Factor. This new Factor will then be entered into the sc-
100 controller. Calibration for TSS will be done on a monthly basis. If the sensor 
is drifting in calibration, calibrating will be done more frequently. 

Digital data from the sensors will be sent to the sc-l 00 controller and to the 
conspec system simultaneously where it will be analyzed and stored. The 
Continuous Mine Monitoring System ("Conspec") is monitored on the surface by 
an attendant at all times. 

An audio and visual alarm will be initiated at the conspec terminal when the TSS 
limit exceeds 35 mg/I. This alarm will be considered the low level alarm. The 
conspec operator will immediately notify the responsible person (person in 
charge) who will, as soon as practical, investigate the low level alarm and take 
appropriate action. , . ,. 
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Should the TSS level reach 70 mg/l or above, a high level alarm will be initiated 
using both audio and visual means. The conspec operator will immediately notify 
the responsible person who will take appropriate actions which could include 
turning the pumps off. By turning off the pumps all mine water discharge will 
cease. 

During times of maintenance or breakdown, when and if both sensors go off line, 
visual monitoring will be initiated at mine-water Outfall discharge 002. Visual 
observations will be taken at least twice a shift and recorded in a logbook. The 
observer will note any changes in flow, amount of foam, suspended solids, color 
or general condition of the outflow. If any obvious visual changes are observed 
all mine water discharge will cease and the system evaluated. 

A hardbound logbook will be maintained at the mine that includes the dates, 
times, and personnel who performed maintenance and calibration on the mine
water monitoring/treatment system and will be available for inspection upon 
request. 

The SOLIT AX sc Suspended Solids and Turbidity Analyzer is on order and is 
expected to arrive in 30 days with 10 days for installation and setup. See Exhibit 
4 for the SOLITAX sc User Manual. 

Schroeder Industries Filtration System: 

On July 30, 2010, West Ridge Resources ordered the Schroeder Industries BHIO 
Multi-Bag Filtration System. The BHl 0 is estimated to arrive in 4 to 6 weeks. 
This system will be installed on the surface near the main ventilation fan (See 
Map 1). It should be noted that after the installation of the Filtration System, the 
company will try different micron sized bags to see what filters will work best for 
this application. The BHl 0 filters will then be used to ensure discharge water 
meets effluent limitations outlined in the UPDES Permit. 

All mine-water discharge pipes will join together at the surface before being 
filtered. All mine-water will then be routed to the Schroeder BHIO Filtration 
System (Exhibit 3). This system is designed to filter up to 2000 gpm of discharge 
water. A bypass pipe will be installed to provide for filter changes and cleaning. 
Filters will be changed out on a regular basis. 

Additional Underground Sampling: 

A monthly sample of the in-mine water will be collected prior to treatment and 
analyzed for operational field and laboratory parameters. Parameters will include 
total and dissolved iron, sulfate, alkalinity, total and dissolved solids, field 
conductivity, field temperature, field dissolved oxygen and field pH. The sarn.~~C 
will be collected in 9th right between the seal and treatment area. This sample .. ORPOR~TED 
point will be called UG-l. See Map 1 for location. ' .. • , f _ 
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Multi Bag 
Housing 

150 psi 
10 bar 

Multiple Bag 
Housing 

Dimensions 

Specifications 

Multi Bag Housings 

t 
M 

+ 

c 

-, 
A 8 

t ~----- E -------.~ f 

NOTE: 
Drawings may change without notice . Contact Factory for certified drawings . 

Number 
of Ava ilable A B ( 

Bags Porting inches mm inches mm inches mm 

3 " Flange 4.25 108 4.25 108 52 .99 1346 
2 

4 " Flange 5.00 127 5.00 127 55.00 1397 

3 " Flange 4.25 108 4.25 108 62 .01 1575 
3 

4 " Flange 5.00 127 5.00 127 64.02 1626 

3 " Flange 4.25 108 4.25 108 57.99 1473 

4 4 " Flange 5.00 127 5.00 127 62.01 1575 

6 " Flange 5.98 152 5.98 152 64.02 1626 

3 " Flange 4.25 108 4.25 108 59.02 1499 

6 4 " Flange 5.00 127 5.00 127 60.98 1549 

6 " Flange 5.98 152 5.98 152 64.02 1626 

4" Flange 5.00 127 5.00 127 65.00 1651 

8 6 " Flange 5.98 152 5.98 152 70.00 1778 

8 " Flange 7.24 184 7.24 184 72.01 1829 

6 " Flange 5.98 152 5.98 152 70.98 1803 

10 8 " Flange 7.24 184 7.24 184 71 .10 1806 

10 ' Flange 8.50 216 8.50 216 7.87 200 

Max. Working Pressure: 150 psi (10 bar) 

Max. Working Temperature: 165°F (7S0C) 

Support Legs: Fixed 

Lid Cl osure: Swing Bolts 

EXHIBIT 2 

J 
E (dia) 

inches mm inches mm 

22 .99 584 0.67 17 

25.98 660 0.67 17 

27.01 686 0.67 17 

28.50 724 0.67 17 

27 .48 698 0.67 17 

29 .02 737 0.67 17 

34.49 876 0.67 17 

28.50 724 0.67 17 

30.00 762 0.67 17 

34.49 876 0.67 17 

34.02 864 0.67 17 

39.02 991 0.67 17 

41.22 1047 0.67 17 

42.99 1092 0.67 17 

42.01 1067 0.67 17 

47 .99 1219 0.67 17 

FLOOR MOUNTING 

PATTERN 

K 
(dia) M 

inches mm inches 

20.31 516 10.00 

20.31 516 10.00 

22.32 567 17.01 

22.32 567 17.01 

27.72 704 15.98 

27.72 704 17.76 

29.53 750 15.75 

29.53 750 16.77 

29.53 750 16.73 

29.53 750 15.75 

37.80 960 18.74 

37 .80 960 20.75 

37 .80 960 22.76 

41 .81 1062 20.98 

41.81 1062 21.10 

45.79 1163 23.50 

Max 
Flow 

mm gpm lImin 

254 400 1514 

254 400 15 14 

432 600 2271 

432 600 2271 

406 800 3028 

451 800 3028 

400 800 3028 

426 1200 4542 

425 1200 4542 

400 1200 4542 

476 1600 6057 

527 1600 6057 

578 1600 6057 

533 2000 7571 

536 2000 7571 

597 2000 7571 
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Section 1 

Measuring Technique 

Measuring Range 

Reproducibility 

Measuring Accuracy 

Response Time 

Calibration 

Cable Length 

Ambient Temperature 

Pressure Range 

Flow Velocity 

Materials 

Dimensions 

Weight 

User Maintenance 

Certifications 

Specifications 

Specifications are subject to change without notice. 

Infrared Duo scattered light technique for color-independent turbidity measurement 
Turbidity in accordance with DIN EN 27027 ITS equivalent DIN 38414 

t-l ine turbidity: 0.000-4000 FNU/NTU 

ts-line, inline turbidity: 0.001-4000 FNU/NTU; TSS content: 0.001-50 gil 
hs-line, high line turbidity: 0.001-4000 FNU/NTU; TSS content: 0.001 - 150 gil TSS 

Turbidity<1 %, Total Suspended Solids (TSS) <3 % 

Turbidity: Less than 1 % of reading or ±0.001 NTU, whichever is greater 

Suspended Solids: Less than 5% of reading (depends on homogeneity of municipal 
activated sludge) 

1 s 5 T90 5 300 s (adjustable) 

Turbidity Formazin or StablCal® Standard (at 800 NTU). Requires a calibration kit. 

Suspended Solids Sample specific, based on gravimetric analysis with a correction factor 
procedure 

10m (33 ft) standard. Optional extension cables available in 25 ft, 50 ft, 100 ft Maximum total 
length: 100 m (328 ft). 

>0 to +40 °C (32-104 OF) 

::; 6 bar (87 psi) 

Max. 3 mls (9.8 ft/s) 

Optics carrier and sleeve: stainless steel 1 .4571 or PVC black 

Wiper shaft: stainless steel 1.4104 

Wiper arm: stainless steel 1.4581 

Wiper rubber: silicone rubber (standard) Optional: Viton (LZX578) 

Windows and light guide: quartz glass (Suprasil) 

O-rings (optics carrier, wiper, windows) : NBR (acrylonitrile butadiene rubber) 

Housing seals: NBR 70 

Sensor connecting cable (hard-wired): 1 cable pair AWG 22 I 12 V DC twisted, 1 cable pair AWG 
24 I data twisted, common cable screen, Semoflex (PUR) 

Sensor connection plug (hard-wired): type M12 enclosure rating IP 67 

Threaded cable fitting: stainless steel 1.4305 or PVC white 

Display unit: W x H x 0 306 x 286 x 93 mm (12 x 11.3 x 3.7 in.) 

Immersion sensors (T-line, TS-Line and HS-line): 0 x L 60 x 200 mm (2 x 8 in.) 

Insertion sensor (lnline or Highline): 0 x L 60 x 315 mm (2 x 12.4 in.) 

Pipe installation fitting for insertion sensors: ON 65 I PN 16 DIN 2633; ~5 bar; for pipes from ON 80 

Distance sensor- wall (floor): TSS > 10 cm, turbidity >50 cm 

Display unit: approx. 3.5 kg (7.7 Ib) 

Immersion sensors (T-line, TS-Line and HS-line): approx. 1.8 kg (4 Ib) (t-line: approx. 0.6 kg (1 Ib)) 

Insertion sensor (lnline or Highline): approx. 2.4 kg (5.3 Ib) 

Pipe installation fitting: approx. 2.7 kg (6 Ib) (without probe) 

Pipe installation safety fitting:approx. 18 kg (40 Ib) (without probe) 

1 h I month, typical 

GE, UUCSA Safety Standards (cETLus) 
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Section 2 General Information 

2.1 Safety Information 

Please read this entire manual before unpacking, setting up, or operating this equipment. 
Pay attention to all danger and caution statements. Failure to do so could result in serious 
injury to the operator or damage to the equipment. 

To ensure that the protection provided by this equipment is not impaired, do not use or 
install this equipment in any manner other than that specified in this manual. 

2.1.1 Use of Hazard Information 

DANGER 
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury. 

CAUTION 
Indicates a potentially hazardous situation that may result in minor or moderate 
injury. 

Important Note: Information that requires special emphasis. 

Note: Information that supplements points in the main text. 

2.1.2 Precautionary Labels 

~ 
~ 
. , 
@ 
-E:3-

~ 

Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed 

This symbol , if noted on the instrument, references the instruction manual for operation 
and/or safety information. 

This symbol , when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/or 
electrocution exists . 

This symbol, if noted on the product, indicates the need for protective eye wear. 

This symbol, when noted on the product, identifies the location of the connection for Protective Earth 
(ground) . 

This symbol, when noted on the product, identifies the location of a fuse or current limiting device. 

This symbol, when noted on the product, indicated the presence of devices sensitive to Electro-static 
Discharge (ESD) and indicated that care must be taken to prevent damage with the equipment. 

INCORPORATED 

AUG 2 ~ 2010 
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General Information 

2.2 Sensor Overview 

Figure 1 

8 

Note: All sensors are also available without wipers for special applications. 

t-line: 0.001-4000 FNU/NTU 
High-resolution turbidity probe made of plastic for the outlets of sewage treatment plants 
and bodies of water. 

ts-line: 0.001-4000 FNU/NTUj 0.001-50.0 gIL 
High-precision turbidity and solids probe made of stainless steel or plastic for 
color-independent measurement of fine turbidities and sludges. 

hs-line: 0.001-4000 FNU/NTUj 0.001-150.0 gIL 
High-precision turbidity and solids probe made of stainless steel or plastic for 
color-independent measurement of highly concentrated sludges. 

inline: 0.001-4000 FNU/NTUj 0.001-50.0 gIL 
High-precision pipe installation probe for turbidity and solids made of stainless steel for 
color-independent measurement of fine turbidities and sludges. 

highline: 0.001-4000 FNU/NTUj 0.001-150.0 giL 
High-precision pipe installation probe for turbidity and suspended solids made of stainless 
steel for color-independent measurement of highly concentrated sludges. 

Solitax sc Sensors 

INCORPORATED 
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General Information 

Figure 2 Sensor Dimensions 

(0.28 inches) I 7mm ----J r 
060mm 

(2.36 inches) 

7mm ---j 
(0.28 inches) I 

315mm 
(12.40 inches) 

I 
·1 

060mm 
(2.36 inches) 

1. SOLITAX sc models t-line, ts-line, and hs-line for immersion in open tanks 

2. SOLITAX sc models inline and highline sensors for insertion in pipes 

2.3 Measuring Principle 

2.4 Handling 

The measuring principle is based on a combined infrared absorption scattered light 
technique that measures the lowest turbidity values in accordance with DIN EN 27027 just 
as precisely and continuously as high sludge content. 

The instrument is available as a turbidity-only analyzer, and as an analyzer that can 
measure both turbidity and suspended solids using an additional sensor photoreceptor. An 
LED (light-emitting diode) light source in the analyzer's sensor transmits a beam of 
infrared light into the sample stream at an angle of 45° to the sensor face. A pair of 
photoreceptors in the sensor face detect light scattered at 90° to the transmitted beam. In 
models that measure suspended solids, a back-scatter photoreceptor positioned at 140° 
to the transmitted beam detects light scattered in high-solids sample streams. 

The sensor contains high-quality optical and electronic assemblies. Make sure the sensor 
is not subjected to any hard mechanical knocks. There are no customer-serviceable items 
inside the sensor and the display unit. 

INCORPORATED 
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Section 3 Installation 

DANGER 
Only qualified personnel should conduct the tasks described in this section of the 
manual. 

3.1 Unpacking the Instrument 

Figure 3 Items Supplied with Sensorl 

1. SOLITAX sc Sensor 3. Factory Test Certificate 

2. User Manual 4. Wiper Set (for 5 changes) LZX050 

3.1.1 Function Check 

After unpacking, both components should be checked for any transport damage and a 
short function check performed prior to installation . 

To perform a function check, connect the sensor to the display unit and power the unit. 
Shortly after the unit is plugged in , the display is activated and the instrument switches to 
the measurement display. Measured values taken in air is meaningless. 

If no messages appear in the lower part of the display, the function check is then complete. 

INCORPORATED 
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Installation 

3.2 ConnectinglWiring the Sensor to the sc100 Controller 

DANGER 
Although the sc100 controller is certified for Class 1, Division 2 Hazardous 
Locations, it is only certified when installed with sensors listed in Control Drawings 
5860078. The sc100 controller and this sensor are NOT suitable for use in Class 1, 
Division 2 Hazardous Locations. 

3.2.1 Attaching a sc Sensor with a auick-connect Fitting 

Figure 4 

12 

The sensor cable is supplied with a keyed quick-connect fitting for easy attachment to the 
controller (Figure 4). Retain the connector cap to seal the connector opening in case the 
sensor must be removed. Optional extension cables may be purchased to extend the 
sensor cable length. If the total cable length exceeds 100 m (300 ft) , a termination box 
must be installed. 

Attaching the Sensor Using the Quick-connect Fitting 

... .. ··:-.::········ .... fr 
~. . . . . # 
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Installation 

3.2.2 Hard-wiring a sc Sensor to the Controller 

Terminal Number 

1 

2 

3 

4 

5 

6 

1. Disconnect power to the controller. 

2. Open the controller cover. 

3. Disconnect and remove the existing wires between the quick-connect and terminal 
strip J5, see Figure 5 on page 14. 

4. Remove the quick-connect fitting and wires and install the threaded plug on the 
opening to maintain the environmental rating. 

5. Cut the connector from the sensor cable. 

6. Strip the insulation on the cable back 1-inch. Strip 1,4-inch of each individual wire end. 

7. Pass the cable through conduit and a conduit hub or a strain relief fitting 
(Cat. No. 16664) and an available access hole in the controller enclosure. 
Tighten the fitting. Use of strain relief fitting other than Cat. No. 16664 may result in a 
hazard. Use only the recommended strain relief fitting. 

8. Reinstall the plug on the sensor access opening to maintain the environmental rating. 

9. Wire as shown in Table 1 and Figure 5. 

10. Close and secure the cover. 

Table 1 Wiring the Sensor at Terminal Block J5 

Terminal Designation Wire Color 

Data (+) Blue 

Data (-) White 

Service Request No Connection 

+12 VDC Brown 

Circuit Common Black 

Shield Shield (grey wire in existing quick-disconnect fitting) 

INCORPORATED 

AUG 2 4 2010 

Div. of Oil, Gas & Mining 

13 



Installation 

Figure 5 Hard-wiring the Sensor 

J5 

From Probe =============:::::: 

3.3 Connecting the Sensor to the sc1000 

3.3.1 Connecting the Sensor using the Quick-connect Fittings 

14 

1. Unscrew the connector cap from the controller. Retain the connector cap to seal the 
connector opening in case the sensor must be removed. 

2. Push the connector into the socket. 

3. Hand-tighten the union nut. 

Note: Do not use the middle connection for the sensors as this is reserved for the display module. 

INCORPORATED 
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Installation 

3.4 Sensor Installation 

3.4.1 Installation Overview 

Figure 6 on page 16 and Figure 7 on page 17 illustrates the installation overview for 
Solitax sc Models t-line, ts-line, and hs-line for immersion in open tanks (Fixed Point 
Installation Kit, Cat. No. 57344-00). Refer to Figure 8 on page 18 for a description of the 
Sensor Bracket Components. 

The maximum distance from the mounting surface to the sensor without the use of an 
extension tube is 1.5 m (4.9 ft) as shown in Figure 7 on page 17. When that distance 
exceeds 1.5 m (4.9 ft), one of the following extension tubes is required and can be ordered 
separately: 

• Extension Tube, 35 cm (1.15 ft), Cat. No. BR0068 

• Extension tube 1.0 m (3.28 ft), Cat. No. BR0061 

• Extension tube 1.8 m (5.90 ft), Cat. No. BR0062 

To ensure a suitable measuring position, install the probe to the following conditions: 

• The probe optical window must have a ground clearance of at least 30 cm (11.8 in.). 

• Install the probe with the optical window facing (downstream) in the direction of the 
flow to minimize the risk of fouling. 

• Avoid installation sites where air bubbles are inconsistent. If this not possible, try 
moving the probe slightly or adjusting its alignment to minimize the bubble effect. 

• Protect the probe against the oncoming flow of large objects, such as branches or ice 
and against flow surges. 

• Avoid installing the probe with the optical window facing into direct light or facing a 
highly-reflective surface. 

INCORPORATED 
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Installation 

Figure 6 

16 

Sensor Installation Overview 

2000 mm 
(78.7 inches) 

Mounting Surface 
~~~~1----r-t -

130 mm 
(5.1 inches) 

t 

1.5 m MAX 
(4.9 feet) 

Sensor 
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Installation 

Figure 7 Fixed Point Installation Kit (57344-00) for Solitax models t-line, ts-line, and hs-line sensors 

--------r1L.-l[JJ-L-[ ..l..j.! 1--_,- --1 
L _____ -I~--

1. Sealing Plug 9. 

2. Plug 10. 

3. Retaining Clamp (2) 11. 

4. Mounting Pipe (2_0 meters) 12. 

5. Fastening Lug 13. 

6. Bolt, M8 x 40 (4) 14. 

7. Base 15. 

8. Hex Nut 16. 

Flat Washer 

Concrete Anchor 

Bolt M3 x 1 0 (3) 

Flat seal 

Adapter 90° 

Countersunk head bolt M6 x 8 (2) 

O-ring EPDM 

Probe 

It\.u'''(')~pnQ Air ED 

o 
. ,_ ..... -

Allr, ? 4 20 

Div. of Oil, Gas & Mining 
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Installation 

Figure 8 Sensor Bracket Components 

040 mm (1.6 inChes)~r 062 mm 
(2.5 inches) 

'~+" -+-- - -----------++--------- ------1-1--l-- \, .,./ 

~----------------------~ 

11----------2.0 meters (6.6 feet) -------------

18 .;-® 
61 

1. Mounting pipe 2.0 m 

2. 90° adapter 

3. Hex Head Cap screws (4) 

4. Flat Washers (4) 

5. Concrete Anchors (4) 

6. Sealing Plug (LZX417) 

7. Open Grommet 

8. Closed Grommet (LZX417) 

9. Socket Head Cap Screws (6) 

10. Flat Washers (6) 

11. Bracket with thru holes (2) 

12. Bracket with tapped holes (2) 

18 

13. Set screws (2) 

14. Base 

15. Fastening Lug 

16. Bolt M8 x 40 (4) 

17. Sealing plug (rubber) 

18. O-ring, EPDM (LZX417) 

19. Flat Seal (LZX417) 

20. Bolt M3 x 10 (3) (LZX417) 

21. Flat washers (3) (LZX417) 

22. Countersunk head bolt M6 x 8 (2) (LZX417) 

23. Three extra socket head cap screws (M3 X 16) are 
included with the kit. These screws are not use~F~ ORATED 

AUG 2 4 2010 
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Installation 

3.5 Pipe Installation 

The Insertion Mounting Kit (Cat. No. 57384-00) for inline and highline insertion sensors 
includes a Carbon Steel flange (LZX703) and ball valve and extraction system (LZX337). 

Note: It is recommended to coat the Carbon Steel flange with a protective coating to prohibit rust. 

Figure 9 Installation Preparation 

1. Recommended installation angle 45°-135° 

2. Welded flange: Carbon Steel LZX703 

3. Pipe installation LZX 337 

625 mm 
(25 inches) 
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Installation 

3.5.1 Pipe Installation Placement Guidelines 

20 

• Install the sensor in an up-flow pipe section for best results. Do not mount the sensor 
in a down-flow pipe section. 

• Mounting in a horizontal pipe section is acceptable if the sensor is fully immersed at all 
times. Usually, mounting 90 degrees from the top of the pipe guarantees full 
immersion. Do not mount on the top or bottom of a horizontal pipe section. 

• Install the sensor in a pipe that is equal to or greater than 4 inches in diameter. 

• Install the sensor at least 1.5 m (5 ft.) or three times the pipe diameter (whichever is 
greater) downstream of pumps, valves, or pipe elbows. 

• Install the sensor on the discharge side of a pump, if possible, with a dilution or flush 
valve installed on the suction side of the pump. 

• If the sensor is to be used to measure sludge with significant amounts of debris, install 
it after a sludge grinding pump or after a pump with a grinding/comminuting unit in 
front of it. 

• Install the sensor within 7.8 M of the controller with the standard probe cable. Optional 
cable extensions can be added for a maximum combined distance of 100 meters. 

• If the flange cannot be welded to the pipe due to incompatibility of materials between 
the stud and the pipe, it is recommended that a stainless steel pipe section be 
fabricated. Weld the flange onto the stainless steel pipe section and attach the 
stainless steel section as a segment of the process pipe. 
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Figure 10 Proper Positioning for Insertion into Pipe 
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Section 4 User Interface and Navigation 

4.1 Using the sc100 Controller 

The front of the controller is shown in Figure 11 . The keypad consists of the eight keys 
described in Table 2. 

Figure 11 Front of the Controller 

1. Instrument display 5. IrDA window 

2. BACK key 6. HOME key 

3. MENU key 7. ENTER key 

4. RIGHT, LEFT, UP, and DOWN keys 

Number Key 

2 e 
3 

4 ee 
Ct. 

5 fi) 

6 0 

Table 2 Controller Key Functions/Features 

Function 

Moves back one level in the menu structure. 

Moves to the main menu from other menus. This key is not active in menus where a selection or 
other input must be made. 

Navigates through the menus, changes settings, and increments and decrements digits. 

Moves to the Main Measurement screen from any other screen. This key is not active in menus 
where a selection or other input must be made. 

Accepts an input value, updates, or accepts displayed menu options. 
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User Interface and Navigation 

4.1.1 sc100 Display Features 

When a sensor is connected and the controller is in measurement mode, the controller 
display will show the current reading. On startup, when a sensor error has occurred and 
when a sensor is being calibrated, the display will flash. 

An active system warning will cause the warning icon (a triangle with an exclamation point 
inside) to be displayed on the right side of the display. 

4.1.2 Important Key Presses 

1. 

2. 

24 

~---------------------- -- - - I 

~~4.51 ! 
~- ------- -----------------~ 

Status line (indicates sensor names and the 3. Current output 1 or 2 5. Area for the warning icon 
status of the relay contacts) 

Main measured value 4. Parameter 6. Unit of measure 

• Press the HOME key then the RIGHT or LEFT key to display two readings when two 
sensors are connected. Continue to press the RIGHT or LEFT key to toggle through 
the available display options. 

• Press the UP and DOWN keys to toggle the status bar at the bottom of the 
measurement display to display the secondary measurement (temperature) and 
output information. 

• When in Menu mode, an arrow may appear on the right side of the display to indicate 
that more menus are available. Press the UP or DOWN key (corresponding to the 
arrow direction) to display additional menus. 
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User Interface and Navigation 

4.2 Using the sc1000 Controller 

The sc1000 is a touch screen appl ication. Use your finger to touch keys and menu 
commands. In normal operation the touch screen displays the measured values for the 
sensors selected. 

4.2.1 Display Features 

4.2.1 .1 Using the Pop-up Toolbar 

Figure 12 

§ ~~ 

~ 
IITII 
Iwl 
II::TII 
[OJ 
[YJ 

The pop-up tool bar provides access to the controller and sensor settings. The toolbar is 
normally hidden from view. To view the tool bar, touch the bottom-left of the screen. 

Pop-up Toolbar Functions 

MAIN MENU-displays the Main Menu Structure 

UP Arrow- scrolls up to the previous displayed value. 

Displays one value. 

Displays two values at the same time. 

Displays four values at the same time. 

LIST -displays the list of connected devices and sensors. 

DOWN Arrow- scrolls down to the next displayed value. 

4.2.1.2 Using the Menu Windows 

If the Menu button (from the pop-up toolbar) is selected, the Main Menu screen is opened. 
The Main Menu screen allows the user to view the sensor status, configure the sensor 
setup, system setup, and perform diagnostics. 

The menu structure may vary depending on the configuration of the system. 
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User Interface and Navigation 

Figure 13 Main Menu 

1. Display Area 

2. BACK 

3. FORWARD 

MENU 

+l'-SENSOR STATUS 

-SENSOR SETUP 

ll-SYSTEM SETUP 

- TEST/MAINT 

4. ENTER-<:onfirms the entry or selection. 

5. HOME-<:hanges to the display of measured values. The pop-up tool bar cannot open from the menu window. To view the 
Main Menu from this display, touch the Home button and then the bottom of the screen. 

6. UP- scrolls up 

7. DOWN-scrolls down 

4.2.1.3 Navigating the Menu Windows 

26 

To view a menu item, touch the menu item or use the UP and DOWN keys to highlight the 
item. The menu item remains highlighted for approximately 4 seconds after it is selected. 
To view the highlighted command, select the area to the left of the menu item or select the 
ENTER button. 

A "+" next to a menu command indicates there is a submenu. Touch the "+" to view the 
submenu. An "i" next to a menu command indicates it is information only. 

If a menu item is editable, highlight the item and touch the far-left part of the menu item 
until it is highlighted and press ENTER or double-tap the highlighted item. A keypad will be 
displayed to change an entry (Figure 15 on page 27) or a list box will be displayed 
(Figure 16 on page 28). 

Messages are displayed in the message window (Figure 17 on page 28). 

If an entry is incorrect, repeat the entry with the correct values. If the entry is outside the 
working range, a correction to the entry is made automatically. 
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Figure 14 Changing a Menu Item 

1. 

2. 

3. 

4. 

Display Area 

BACK 

FORWARD 

DATEfTlME 

~FORMAT 
L FDATE --

LTIME---

5. 

6. 

7. 

ENTER~onfirms the entry or selection. 

Figure 15 Keypad 

1. Enters numbers or the character as shown on the button. 

2. Moves the cursor one position to the left or to the right. 

User Interface and Navigation 

MM/DD/yyVY 

2004/11/27 

08:49:39 

HOME~hanges to the display of measured values. 

UP-scrolls up 

DOwN-scrolls down 

3. Increase/Decrease a number or letter at the cursor position. Keep the button pressed to change the numbers/characters 
continuously. 

4. Deletes the character to the left of the cursor. 

5. CANCEL~ancels the entry. 

6. ENTER~onfirms the entry or selection. 
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User Interface and Navigation 

Figure 16 List Box 

.-----~--:1 
III~II I~ (:;\ 
g/I II d :---+----------0 
ppm 
mE I 

~~~ II vi, ~;""'+------10 
'------ ------------' ~--------' 

1. Scrolls up or down 

2. CANCEL-cancels and entry. 

3. ENTER-confirms a selection. 

Figure 17 Message window 
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X I I 
I I 
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~-----------~ 

1. Scrolls up or down. 

2. Displays the messages or warnings. 

3. Displays details on the selected entry. 

4. This button changes back to the previous display. 

5. ENTER-confirms an entry. 

6. CANCEL-cancels an entry. 
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Section 5 Operations 

5.1 Sensor Setup 

When a sensor is initially installed, the serial number of the sensor will be displayed as the 
sensor name. To change the sensor name refer to the following instructions: 

1. Select Main Menu. 

2. From the Main Menu, select SENSOR SETUP and confirm. 

3. Highlight the appropriate sensor if more than one sensor is attached and confirm. 

4. Select CONFIGURE and confirm. 

5. Select EDIT NAME and edit the name. Confirm or cancel to return to the Sensor 
Setup menu. 

5.2 Sensor Data Logging 

The sc1 00 controller provides three data logs (one for each sensor and one for calculated 
values) and three event logs (one for each sensor and one for the controller). The data 
logs store the measurement data at selected intervals. The event log stores a variety of 
events that occur on the devices such as configuration changes, alarms, and warning 
conditions. The data logs are stored in a packed binary format and the event logs are 
stored in a CSV format. The logs can be downloaded through the digital network port or 
the IrDA port. 

5.3 Sensor Diagnostics Menu 

SELECT SENSOR (if more than one sensor is attached) 

I STATUS 

ERROR LIST See section 7.1 on page 37. 

WARNING LIST See section 7.2 on page 37 .. 

5.4 Sensor Setup Menu 

SELECT SENSOR (if more than one sensor is attached) 

I WIPE 

Initiates a wiping action on the sensor window. 

I CALIBRATE 

SET OUTMODE 

SENSOR MEASURE 

CONFIGURE 

FACTORJ2 POINTS/3 
POINTS/4 POINTSI 
5 POINTS 

SET CAL DEFAULT 

Select the behavior of the outputs during calibration for zero point setting (Hold, Active, Transfer, 
Selection). Hold maintains the last reading prior to going into the menu. Active transmits the 
current level readings, corrected with previous calibration data until new data is entered. Set 
Transfer transmits the value designated during the system setup 

Displays the current, uncorrected measured value. 

Select the calibration type and follow the calibration steps for 2 pOint, 3 pOint, 4 point, and 5 pOint 
calibration. 

Display depends on the selection in configuration. 

Return the instrument to the default calibration settings. 

INCORPORATED 

AUG 2 4 2010 

Div. of Oil, Gas 9Mining 



Operations 

5.4 Sensor Setup Menu (continued) 

I CONFIGURE 

EDIT NAME 

SET PARAMETER 

MEAS UNITS 

CLEAN INTERVAL 

RESPONSE TIME 

LOGGER INTERVAL 

SET DEFAULTS 

I TEST/MAIN 

PROBE INFO 

PROFILE 

COUNTER 

TEST/MAIN 

30 

Enter up to a 1 O-digit name in any combination of symbols and alpha or numeric characters. 

This setting configures the Solitax to measure turbidity or suspended solids. The Solitax cannot 
simultaneously measure both. Choose "TRB" for turbidity measurements, or "TS" for suspended 
solids measurement. This selection determines which units may be selected in the "Meas Units" 
menu. 

Choose from the displayed units. TRB (FNU, EBC, TE/F, NTU); TS (mg/L, giL, ppm, %) Default: 
FNU 

If TRB was selected in set parameter, select "NTU" (commonly used in the U.S.), FNU, EBC, or 
TE/F. If TS was selected, choose mg/L, giL, ppm, or %. Press enter to choose the selection. If 
the units selected result in a reading that exceeds 4 digits, the display will only show dashes. For 
example, if mg/L were selected, and the measurement was 10,500 mg/L, the display will show 
dashes until the reading drops to 9999 or lower. 

Select the cleaning interval (1, 5, 15 or 30 minutes; 1, 4, or 12 hours; 1, 3, 7 days) Default: 12 
hours 

This is the interval between wiper cleaning of the sensor window. It is recommended to start with 
a setting of 30 minutes. This time may be adjusted according to the application. If readings 
continue to be accurate, try a longer interval. If not, shorten the interval. 

This is a damping function. While the Solitax takes readings continually, it will average them 
together over the period of the response time. Once the response time has elapsed, the 
displayed reading, 4-20 outputs, and alarm status are updated. (0 to 300 seconds) Default: 3 
seconds 

This is the datalog interval, with options from 1-15 minutes. Values logged are the average of the 
all readings during the previous logging interval. The controller will hold approximately 360 days 
of readings for one sensor at 15 minute intervals, or 24 days at 1 minute intervals (and 
proportional in between). Default: 10 minutes 

Resets all user-editable options to the factory-defaults. 

Displays the sensor type, entered name of the sensor (Default: sensor serial number), the sensor 
serial number, the software version number, and the sensor driver version number. 

Select Profile Counter to display the number of wipes made (from 20000 backwards). Select 
Reset Config to manually reset the profile counter. 

Shows the number of hours or cycles left for operating hours, test/maint, gasket, and the motor. 

WIPE-Initiates the wiping action of the wiper. 

SIGNALS-displays the signal outputs for the device. 

OUTPUT MODE-Select the behavior of the instrument outputs (Hold, Active, Transfer, 
Selection) 

DEFAULT SETUP-Resets all user-editable options to the factory defaults. 
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5.5 Calibration 

Operations 

There are two calibration techniques; depending on whether turbidity or suspended solid 
is required (refer to section 5.5.2 or section 5.5.3 on page 32). Before calibration, 
determine the behavior of the 4-20 outputs and alarm relays while the user is in the 
CALIBRATE menu (refer to section 5.5.1 ). 

5.5.1 Setting the Outmode 

1. From the Main Menu, select SENSOR SETUP and press confirm. 

2. Select the appropriate sensor if more than one is attached and confirm. 

3. Select CALIBRATE and press confirm. 

4. Select SET OUTMODE. Select the available Out Mode (Active, Hold, Transfer) and 
confirm. 

5.5.2 Calibration for Turbidity 

Turbidity calibration requires the use of 800 NTU Turbidity Standard Solutions and 
Calibration Kit (Cat. No. 57330-00). A zero-point calibration using deionized water is also 
recommended. 

1. From the Main Menu , select SENSOR SETUP and press confirm. 

2. Select the appropriate sensor if more than one is attached and confirm. 

3. Select CALIBRATE and press confirm. 

4. Select SENSOR MEASURE and confirm. 

5. Place the sensor in the calibration cylinder with deionized water, mounting it with the 
supplied clamp. The tip of the probe should be approximately 1-inch below the surface 
of the water. Record the reading from the sensor measure display. 

6. Select OFFSET. Multiply the reading obtained in step 5 and enter the value. 

7. Select SENSOR MEASURE. 

8. Rinse the outside of the StablCal® 800 NTU standard with water to remove any dust 
or debris adhering to the surface of the bottle. Gently invert both StablCal standard 
bottles a minimum of 50 times. Remove the lid and seal from each bottle. Slowly (to 
avoid creating bubbles) pour the contents of the bottles into the calibration cylinder. 
Immediately place the tip of the probe into the positioning bracket in the calibration 
cylinder. The tip of the probe should be approximately 1-inch below the surface 
standard. Allow the reading to become stable on the SENSOR MEASURE screen. 
Record the value (measured value). Calculate the factor. Refer to section 5.5.2.1 . 

9. Select FACTOR to display the corrected measurement. 
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Operations 

5.5.2.1 Calculating the Factor 
New Factor = 800 NTU Standard 

measured value 

For example, if a sample measures 750 NTU using the sensor and the standard is 800 
NTU, the new factor would be calculated as follows: 

New Factor = ~~~ = 1.07 

5.5.3 Calibration for Suspended Solids 

Suspended solids calibration requires calibration to the actual sample. This optimizes the 
compensation for the particle size and shape typical at a measuring site. It is best 
performed by mounting the sensor as usual for normal measurement, and then grab 
samples collected and evaluated by laboratory methods. While a single point calibration is 
usually sufficient to provide accuracy, the SOLITAX does offer the ability to calibrate with 
up to 5 calibration points. 

1. From the Main Menu, select SENSOR SETUP and press confirm. 

2. Select the appropriate sensor if more than one is attached and confirm. 

3. Select CALIBRATE and press confirm. 

4. Select CONFIGURE and confirm. 

5. Select the number of points desired for calibration (the unit with linearly interpolate 
values between calibration points). Select Factor for a single point calibration . 

6. Mount the sensor as is during normal operation. Alternatively, place the sensor in the 
calibration cylinder (or a container with dark, non-reflective walls) 2 inches of 
clearance from the probe face with the probe face submerged by 1 inch or more. 

7. Select SENSOR MEASURE and record the reading . 

8. Immediately take a grab sample. Determine the total suspended solids using a 
gravimetric method such as Method 2540 0 in Standards Methods for the 
Examination of Water and Waste Water. 

9. Calculate the new factor. Refer to section 5.5.3.1 for single point (Factor) calibration. 
Refer section 5.5.3.2 on page 33 for multiple point calibrations. 

10. Select FACTOR and press confirm. The corrected measurement should be displayed. 

5.5.3.1 For Single Point (Factor) Calibration 

Calculate the new factor: 

32 

New Factor = Determined gravimetric value 
measured value 

For example, if a sample measures 23 mg/L using the SS sensor and the gravimetric 
value was 20 mg/L, the new factor would be calculated as follows : 

New Factor = ~~ = 0.86 mg/L 
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Operations 

5.5.3.2 Multi-point Calibration 

1. Repeat steps 6- 8 in section 5.5.3 on page 32 at different times to obtain different 
measurements. 

2. From the CONFIGURE menu, select the appropriate calibration point menu. 

3. Enter the pairs of values for each reading , the target value being the laboratory 
determined value, and the actual value being the reading that the SOLITAX produced 
in step 5. The pairs should be entered in order from lowest values to highest. 
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Section 6 Maintenance 

DANGER 
Only qualified personnel should conduct the tasks described in this section of the 
manual. 

Proper maintenance of the measuring windows in the sensor is critical for accurate 
measurements. The measuring windows should be checked monthly for soiling and the 
wiper checked for wear. 

Important Note: The seals must be replaced every 2 years by the Service Department. If 
the seals are not changed regularly, water may enter the probe head and seriously 
damage the instrument. 

6.1 Maintenance Schedule 

Maintenance Task Duration 

Visual inspection monthly 

Check calibration 
monthly 
(depending on the ambient conditions) 

Inspection six months (counter) 

Seal change every 2 years (counter) 

Change wiper and reset counter as per counter (20000 cycles) 

6.2 Cleaning the Sensor Measuring Windows 

CAUTION 
Always were safety glasses and gloves when handling hydrochloric acid. 

The measuring windows are made of quartz glass. If necessary, they can be cleaned with 
a cleaning agent and a cloth. 

For very stubborn deposits a 5 % solution of hydrochloric acid is recommended. 
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Maintenance 

6.3 Replacing the Wiper 

Figure 18 

1. Wiper arm 

The life of the wiper is dependent on the number of cleaning actions performed and the 
type of deposits to be removed. The life of the wiper varies. The wipers supplied with the 
instrument should last for approximately one year. 

1. From the Main Menu, select SENSOR SETUP and press confirm. 

2. Select the appropriate sensor if more than one is attached and confirm. 

3. Select TEST/MAINT and press confirm. 

4. Select PROFILE and confirm. Change the wiper, see section 6.3 on page 36. 

5. Select RESET CONFIG and confirm. 

6. Select MAN. RESET ARE YOU SURE? and confirm . 

Wiper Replacement 

3. Wiper 

2. M4 hex socket head bolt 4. Wiper axle 

36 
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Section 7 Troubleshooting 

7.1 Error Codes 

Error Displayed 

POS. UNKNOWN 

LED FAULTY 

MOIST 

CAL. DATA 

7.2 Warnings 

Warning Displayed 

WARNING 

REPLACE WIPER 

TEST/MAINT 

GASKET 

In the case of an error, the indication of the measured value flashes on the display and all 
the contacts and current outputs allocated to this sensor are placed on hold. The following 
conditions will result in flashing measured values: 

• Data transmission between controller and sensor interrupted 

On the Main menu open the SENSOR DIAG menu using ENTER and determine the cause 
of the fault. 

Table 3 Error Messages 

Cause Solution 

Wiper position unknown 
Open the TEST/MAINT menu and trigger the "WIPE" function, if the 
problem perSists contact the manufacturer's customer service 

Faulty LED Contact customer service 

Moisture value> 10 
Remove the sensor immediately and store in a dry place, contact 
customer service 

Factory calibration data lost Contact customer service 

A warning results in a flashing warning icon on the right of the display, all menus, contacts 
and outputs remain unaffected and continue to work normally. On the Main menu open the 
SENSOR DIAG menu using ENTER and determine the cause of the warning . 

A warning may be used to trigger a relay and users can set warning levels to define the 
severity of the warning . 

Cause 

Cause 

Counter elapsed 

Counter elapsed 

Counter elapsed 

Table 4 Warnings 

Solution 

Action 

Replace wiper, reset counter 

Contact customer service 

Contact customer service 
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Section 8 Replacement Parts and Accessories 

8.1 Immersion Sensors1 

Description 

Turbidity, t-line sc, PVC with wiper (0.001 to 4000 NTU) 

Turbidity, t-line sc, PVC without wiper (0.001 to 4000 NTU) 

Turbidity and Suspended Solids, ts-line sc, PVC with wiper (0.001 to 4000 NTU, 0.001 to 50 giL) 

Turbidity and Suspended Solids, ts-line sc, PVC without wiper (0.001 to 4000 NTU, 0.001 to 50 giL) 

Turbidity and Suspended Solids, ts-line sc, stainless steel with wiper 
(0.001 to 4000 NTU, 0.001 to 50 giL) 

Turbidity and Suspended Solids, ts-line sc, stainless steel without wiper 
(0.001 to 4000 NTU, 0.001 to 50 giL) 

Turbidity and Suspended Solids, hs-line sc, PVC with wiper (0.001 to 4000 NTU, 0.001 to 150 giL) 

Turbidity and Suspended Solids, hs-line sc, PVC without wiper (0.001 to 4000 NTU, 0.001 to 150 giL) 

Turbidity and Suspended Solids, hs-line sc, stainless steel with wiper 
(0.001 to 4000 NTU, 0.001 to 150 giL) 

Turbidity and Suspended Solids, hs-line SC, stainless steel without wiper 
(0.001 to 4000 NTU, 0.001 to 150 giL) 

1 All sensors come with the sensor, replacement wipers, and manual. 

8.2 Insertion Sensors1 

Description 

Turbidity and Suspended Solids, inline sc, stainless steel with wiper 
(0.001 to 4000 NTU, 0.001 to 50 giL) 

Turbidity and Suspended Solids, inline SC, stainless steel without wiper 
(0.001 to 4000 NTU, 0.001 to 50 giL) 

Turbidity and Suspended Solids, highline SC, stainless steel with wiper 
(0.001 to 4000 NTU, 0.001 to 150 giL) 

Turbidity and Suspended Solids, highline SC, stainless steel without wiper 
(0.001 to 4000 NTU, 0.001 to 150 giL) 

1 All sensors come with the sensor, replacement wipers, and manual. 

Catalog Number 

LXV423.99.10000 

LXV423.99.12000 

LXV423.99.10100 

LXV423.99.12100 

LXV423.99.00100 

LXV423.99.02100 

LXV423.99.10200 

LXV423.99.12200 

LXV423.99.00200 

LXV423.99.02200 

Catalog Number 

LXV424.99.00100 

LXV424.99.02100 

LXV424.99.00200 

LXV424.99.02200 
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Replacement Parts and Accessories 

8.3 Replacement Parts 

Description 

Adapter, Sensor 90° elbow 

Ball valve for insertion probes without adapting flange 

Calibration kit, includes calibration cylinder, two 500-mL 800 NTU StablCal® and a sensor bracket 

Conduit strain relief 

Extension cable, 7.6 m (25 tt) 

Extension cable, 15.2 m (50 tt) 

Extension cable, 30.5 m (100 tt) 

Extension tube, 1.8 m 

Extension tube, 1.0 m 

Extension pipe, 0.35 m 

Handrail mounting kit (for sensor to be used with either AHA033NPT or AHA034NPT) includes 1.5 inch 
diameter by 7.5 tt long CPVC pipe and swivel/pivot/pipe clamp assembly 

Insertion mounting kit for inline and highline insertion sensors (ball valve and extraction system) 

Installation kit, fixed-point (for t-l ine, ts-line, and hs-line immersion sensors) 

Installation kit with straight adapter 

Junction box (for extension cables) 

Kit, screws and seals for sensor adapters 

L-bracket 

Miscellaneous hardware for probe installation kit 

Second fastening point, includes: bracket, sensor pipe stand, sensor pipe stand bracket, screws, 
and grommet) 

Sensor adapter, straight 1 Y2-FNPT 

Sensor adapter, elbow 1 Y2-FNPT 

Sensor fixed-point mounting kit: Sensor pipe bracket 

Sensor pipe stand bracket 

Set of wipers (for 5 changes) made of sil icone for normal applications 

Set wipers (for 5 changes) made of Viton for e. g. media containing oil 

SOLITAX sc Instrument Manual 

StabICal®, 800 NTU, 500 mL bottle (2 bottles required for calibration or calibration verification) 

Welded flange made of C-steel for the pipe installation fitting 

Welded flange made of stainless steel for pipe installation safety fitting 

40 

Catalog Number 

AHA034 

LZX337 

57330-00 

16664 

57960-00 

57961-00 

57962-00 

BR0062 

BR0061 

BR0068 

MH236BOO 

57384-00 

LZX414.00.10000 

LZX414.00.20000 

58670-00 

LZX417 

ATS011 

LZX416 

LZX456 

AHA033NPT 

AHA034NPT 

ATS010 

LZX200 

LZX050 

LZX578 

DOC023.54.03232 

26605-49 

LZX703 

LZX660 
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Section 9 How to Order 

U.S.A. Customers 

By Telephone: 
6:30 a.m. to 5:00 p.m. MST 
Monday through Friday 
(800) 227 -HACH (800-227-4224) 

By Fax: 
(970) 669-2932 

By Mail: 
Hach Company 
P.O. Box 389 
Loveland, Colorado 80539-0389 U.S.A. 
Ordering information bye-mail: orders@hach.com 

Information Required 

• Hach account number (if available) • Billing address 

• Your name and phone number • Shipping address 

• Purchase order number • Catalog number 

• Brief description or model number • Quantity 

International Customers 
Hach maintains a worldwide network of dealers and distributors. To locate the 
representative nearest you, send an e-mail to: intl@hach.com or contact: 

Hach Company World Headquarters; Loveland, Colorado, U.S.A. 
Telephone: (970) 669-3050; Fax: (970) 669-2932 

Technical and Customer Service (U.S.A. only) 
Hach Technical and Customer Service Department personnel are eager to answer 
questions about our products and their use. Specialists in analytical methods, they are 
happy to put their talents to work for you. 

Call 1-800-227-4224 or e-mail techhelp@hach.com 
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Section 10 Repair Service 

42 

Authorization must be obtained from Hach Company before sending any items for 
repair. Please contact the Hach Service Center serving your location. 

In the United States: 
Hach Company 
Ames Service 
100 Dayton Avenue 
Ames, Iowa 50010 
(800) 227-4224 (U .S.A. only) 
FAX: (515) 232-3835 

In Canada: 
Hach Sales & Service Canada Ltd . 
1313 Border Street, Unit 34 
Winnipeg, Manitoba 
R3H OX4 
(800) 665-7635 (Canada only) 
Telephone: (204) 632-5598 
FAX: (204) 694-5134 
E-mail : canada@hach.com 

In Latin America, the Caribbean, the Far East, 
Indian Subcontinent, Africa, Europe, or the Middle East: 
Hach Company World Headquarters, 
P.O. Box 389 
Loveland, Colorado, 80539-0389 U.S.A. 
Telephone: (970) 669-3050 
FAX: (970) 669-2932 
E-mail : intl@hach.com 

\NCORPORATEO 
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Section 11 Limited Warranty 

Hach Company warrants its products to the original purchaser against any defects that are due to faulty 
material or workmanship for a period of one year from date of shipment unless otherwise noted in the 
product manual. 

In the event that a defect is discovered during the warranty period, Hach Company agrees that, at its 
option, it will repair or replace the defective product or refund the purchase price excluding original 
shipping and handling charges. Any product repaired or replaced under this warranty will be warranted 
only for the remainder of the original product warranty period. 

This warranty does not apply to consumable products such as chemical reagents; or consumable 
components of a product, such as, but not limited to, lamps and tubing. 

Contact Hach Company or your distributor to initiate warranty support. Products may not be returned 
without authorization from Hach Company. 

Lim itations 
This warranty does not cover: 

• Damage caused by acts of God, natural disaster, labor unrest, acts of war (declared or undeclared), 
terrorism, civil strife or acts of any governmental jurisdiction 

• Damage caused by misuse, neglect, accident or improper application or installation 

• Damage caused by any repair or attempted repair not authorized by Hach Company 

• Any product not used in accordance with the instructions furnished by Hach Company 

• Freight charges to return merchandise to Hach Company 

• Freight charges on expedited or express shipment of warranted parts or product 

• Travel fees associated with on-site warranty repair 

This warranty contains the sole express warranty made by Hach Company in connection with its 
products. All implied warranties, including without limitation, the warranties of merchantability and fitness 
for a particular purpose, are expressly disclaimed. 

Some states within the United States do not allow the disclaimer of implied warranties and if this is true 
in your state the above limitation may not apply to you. This warranty gives you specific rights, and you 
may also have other rights that vary from state to state. 

This warranty constitutes the final, complete, and exclusive statement of warranty terms and no person 
is authorized to make any other warranties or representations on behalf of Hach Company. 

Limitation of Remedies 
The remedies of repair, replacement or refund of purchase price as stated above are the exclusive 
remedies for the breach of this warranty. On the basis of strict liability or under any other legal theory, in 
no event shall Hach Company be liable for any incidental or consequential damages of any kind for 
breach of warranty or negligence. 

INCORPORATED 
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Section 12 Certification 

Product Safety 

Immunity 

Emissions 

Hach Co. certifies this instrument was tested thoroughly, inspected and found to meet its 
published specifications when it was shipped from the factory. 

The Model sc1 00/sc1 000 with the Solitax Sensor has been tested and is certified as 
indicated to the following instrumentation standards: 

UL 6101 OA-1 (ETL Listing # 65454) 
CSA C22.2 No.1 01 0.1 (ETLc Certification # 65454) 
Certified by Hach Co. to EN 61010-1 Amds. 1 & 2 (IEC1010-1) per 73/23/EEC, supporting 
test records by Intertek Testing Services. 

This equipment was tested for Industrial level EMC per: 

EN 61326 (EMC Requirements for Electrical Equipment for Measurement, Control 
and Laboratory Use) per 89/336/EEC EMC: Supporting test records by Hach 
Company, certified compliance by Hach Company. 

Standards include: 

IEC 1000-4-2:1995 (EN 61000-4-2:1995) Electro-Static Discharge Immunity 
(Criteria B) 
I EC 1000-4-3: 1995 (EN 61000-4-3: 1996) Radiated RF Electro-Magnetic Field 
Immunity (Criteria A) 
IEC 1000-4-4:1995 (EN 61000-4-4: 1995) Electrical Fast Transients/Burst (Criteria B) 
IEC 1000-4-5:1995 (EN 61000-4-5:1995) Surge (Criteria B) 
IEC 1000-4-6:1996 (EN 61000-4-6:1996) Conducted Disturbances Induced by RF 
Fields (Criteria A) 
I EC 1000-4-11: 1994 (EN 61000-4-11: 1994) Voltage Dip/Short Interruptions 
(Criteria B) 

Additional Immunity Standard/s include: 

ENV 50204:1996 Radiated Electro-Magnetic Field from Digital Telephones (Criteria A) 

This eqUipment was tested for Radio Frequency Emissions as follows: 

Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment for measurement, 
control and laboratory use-EMC requirements) Class "A" emission limits. Supporting 
test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center (A2LA # 
0905-01) and certified compliance by Hach Company. 

Standards include: 

EN 61000-3-2 Harmonic Disturbances Caused by Electrical Equipment 
EN 61000-3-3 Voltage Fluctuation (Flicker) Disturbances Caused by Electrical 
Equipment 

Additional Emissions Standard/s include: 

EN 55011 (CISPR 11), Class "A" emission limits 
INCORPORATED 
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Certification 

Canadian Interference-causing Equipment Regulation, IECS-003, Class A 
Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center 
(A2LA # 0905-01) and certified compliance by Hach Company. 

This Class A digital apparatus meets all requirements of the Canadian Interference
Causing Equipment Regulations. 
Cet appareil numerique de la classe A respecte toutes les exigences du Reglement sur Ie 
materiel brouilleur du Canada. 

FCC PART 15, Class "A" Limits 

46 

Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center 
(A2LA # 0905-01) and certified compliance by Hach Company. 

This device complies with Part 15 of the FCC Rules. Operation is subject to the following 
two conditions: 

(1) this device may not cause harmful interference, and (2) this device must accept any 
interference received, including interference that may cause undesired operation. 

Changes or modifications to this unit not expressly approved by the party responsible for 
compliance could void the user's authority to operate the equipment. 

This equipment has been tested and found to comply with the limits for a Class A digital 
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide 
reasonable protection against harmful interference when the equipment is operated in a 
commercial environment. This equipment generates, uses, and can radiate radio 
frequency energy and, if not installed and used in accordance with the instruction manual, 
may cause harmful interference to radio communications. Operation of this equipment in 
a residential area is likely to cause harmful interference, in which case the user will be 
required to correct the interference at his own expense. The following techniques of 
reducing the interference problems are applied easily. 

1. Disconnect the Controller from it's power source to verify that it is or is not the source 
of the interference. 

2. If the Controller is connected into the same outlet as the device with which it is 
interfering, try another outlet. 

3. Move the Controller away from the device receiving the interference. 

4. Reposition the receiving antenna for the device receiving the interference. 

5. Try combinations of the above. 

INCORPORATED 
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Appendix A Modbus Register Information 

Table 5 Sensor Modbus Registers 

Group Name Tag Name Register Data Type# Length RIW Description 

Measurements TurbidityFNU 40001 Float 2 R Turbidity FNU 

Measurements TurbidityEBC 40003 Float 2 R Turbidity EBC 

Measurements SolidsMGL 40005 Float 2 R Solids mg/L 

Measu rements SolidsGL 40007 Float 2 R Solids giL 

Measurements Sol idsPR 40009 Float 2 R Solids % 

- reserved 40011 Unsigned Integer 1 R reserved 

Base Parameter 40012 Unsigned Integer 1 RJW parameter 

Base UnitTRB 40013 Unsigned Integer 1 RIW Unit Turbidity 

Base UnitTS 40014 Unsigned Integer 1 RJW Units Solids 

Calibration OffsetTRB 40015 Float 2 RJW Turbdity Offset 

Calibration FactorTRB 40017 Float 2 RJW Turbidity Factor 

Cal ibration FactorTS 40019 Float 2 RIW Solids Factor 

Data wiperstate 40021 Unsigned Integer 1 RJW wiper register 

Setup Responselnterval 40022 Unsigned Integer 1 RJW response time 

Setup Cleaninglnterval 40023 Unsigned Integer 1 RJW wiper interval 

Setup Log Interval 40024 Unsigned Integer 1 RJW Logger interval 

Setup Outputmodekal 40025 Unsigned Integer 1 RJW Output when calibrate 

Setup Outp utm od esrv 40026 Unsigned Integer 1 RJW Output when service 

Setup Location 40027 String 8 RJW Edited name 

Setup ProfilCounter 40035 Unsigned Integer 1 RJW Profi counter 

Data SerienNummer 40036 String 6 R serial number 

Calibration DateUserCal 40042 Date 2 R 
date of manufacturing 
calibration 

Cal ibration DateUserCalTURB 40044 Date 2 R date of calibration turbidity 

Calibration DateUserCalSOLID 40046 Date 2 R date of calibration solid 

Data VersionAppl 40048 Float 2 R Version application 

Data VersionBoot 40050 Float 2 R Version Bootlader 

Data VersionStruct 40052 Unsigned Integer 1 R Version structure probed river 

Data VersionContent 40053 Unsigned Integer 1 R Version register probedriver 

Data VersionFi rmware 40054 Unsigned Integer 1 R Version firmware probedriver 

Data FormatMinFNU 40055 Float 2 R minimum turbidity FNU 

Data FormatMaxFN U 40057 Float 2 R maximum turbidity FNU 

Data FormatMinEBC 40059 Float 2 R minimum turbidity EBC 

Data FormatMaxEBC 40061 Float 2 R maximum turbidity EBC 

Data FormatMinGL 40063 Float 2 R minimum solids giL 

Data FormatMaxGL 40065 Float 2 R maximum solids giL 

Data FormatMinMGL 40067 Float 2 R minimum solids mg/L 

Data FormatMaxMG L 40069 Float 2 R maximum mg/L 

Data FormatMinPR 40071 Float 2 R minimum solids % 

Data FormatMaxPR 40073 Float 2 R maximum solids % 

Data SignalsLED 40075 Unsigned Integer 1 R Signal lN§;ORPORATEU 

Data SignalsMoist 40076 Unsigned Integer 1 R Signal moi~tl 1ft '" • 'lntn 
AU" l , ioU IU 
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NNALCO 
SAFETY DATA SHEET 
PRODUCT 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424-9300 (24 Hours) CHEMTREC 

11. I CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: 

COMPANY IDENTIFICATION: 

EMERGENCY TELEPHONE NUMBER(S) : 

NFPA 704M/HMIS RATING 

83400 Flocculant 

Nalco Company 
1601 W. Diehl Road 
Naperville, Illinois 
60563-1198 

(800) 424-9300 (24 Hours) CHEMTREC 

HEALTH : 1 I 1 FLAMMABILITY : 1 I 1 INSTABILITY: 0 I 0 OTHER : 
o = Insignificant 1 = Slight 2 = Moderate 3 = High 4 = Extreme * = Chronic Health Hazard 

12. I COMPOSITION/INFORMATION ON INGREDIENTS 

Our hazard evaluation has identified the following chemical substance(s) as hazardous. Consult Section 15 for the 
nature of the hazard(s) . 

Hazardous Substance(s) 
Hydrotreated Light Distillate 

13. I HAZARDS IDENTIFICATION 

**EMERGENCY OVERVIEW** 

CAUTION 
May cause irritation with prolonged contact. 

CAS NO 
64742-47-8 

% (w/w) 
10.0 - 30.0 

Do not get in eyes, on skin, on clothing. Do not take internally. Wear suitable protective clothing. Keep container 
tightly closed . In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. After 
contact with skin, wash immediately with plenty of soap and water. Protect product from freezing. 
May evolve oxides of carbon (COx) under fire conditions. May evolve oxides of nitrogen (NOx1 under fire conditions. 

PRIMARY ROUTES OF EXPOSURE : 
Eye, Skin 

HUMAN HEALTH HAZARDS - ACUTE : 

EYE CONTACT: 
Can cause mild to moderate irritation. 

SKIN CONTACT: 
Can cause mild irritation. 

INGESTION : 
Not a likely route of exposure. No adverse effects expected . 

Nalco Company 1601 W. Diehl Road • Naperville, Illinois 60563-1198· (630)305-1000 
For additional copies of an MSDS visit www.nalco.com and request access 
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NNALCO 
SAFETY DATA SHEET 
PRODUCT 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424-9300 (24 Hours) CHEMTREC 

INHALATION : 
Not a likely route of exposure. No adverse effects expected. 

SYMPTOMSOFEXPOSURE : 
Acute : 
A review of available data does not identify any symptoms from exposure not previously mentioned. 
Chronic : 
Frequent or prolonged contact with product may defat and dry the skin, leading to discomfort and dermatitis. 

AGGRAVATION OF EXISTING CONDITIONS : 
A review of available data does not identify any worsening of existing conditions. 

HUMAN HEALTH HAZARDS - CHRONIC : 
No adverse effects expected other than those mentioned above. 

14. I FIRST AID MEASURES 

EYE CONTACT : 
Immediately flush eye with water for at least 15 minutes while holding eyelids open. If irritation persists, repeat 
flushing . Get immediate medical attention . 

SKIN CONTACT : 
Immediately flush with plenty of water for at least 15 minutes. If symptoms persist, call a physician. 

INGESTION : 
Do not induce vomiting without medical advice. If conscious, washout mouth and give water to drink. Get medical 
attention. 

INHALATION: 
Remove to fresh air, treat symptomatically. Get medical attention. 

NOTE TO PHYSICIAN : 
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms and 
clin ical condition. 

1 5. I FIRE FIGHTING MEASURES 

FLASH POINT : > 200 of / > 93 °C ( PMCC ) 

EXTINGUISHING MEDIA : 
Foam, Dry powder, Carbon dioxide, Other extinguishing agent suitable for Class B fires 

UNSUITABLE EXTINGUISHING MEDIA : 
Do not use water unless flooding amounts are available. 

FIRE AND EXPLOSION HAZARD: 
May evolve oxides of carbon (COx) under fire conditions. May evolve oxides of nitrogen (NOx) under fire conditions . 

Nalco Company 1601 W. Diehl Road • Naperville, Illinois 60563-1198· (630)305-1000 
For additional copies of an MSDS visit www.nalco.com and request access 
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• 
NNALCO 

SAFETY DATA SHEET 
PRODUCT 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424·9300 (24 Hours) CHEMTREC 

SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING : 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit. 

Is. I ACCIDENTAL RELEASE MEASURES 

PERSONAL PRECAUTIONS : 
Notify appropriate government, occupational health and safety and environmental authorities. Do not touch spilled 
material. Stop or reduce any leaks if it is safe to do so. Use personal protective equipment recommended in Section 
8 (Exposure Controls/Personal Protection) -:-

METHODS FOR CLEANING UP : 
SMALL SPILLS: Soak up spill with absorbent material. Place residues in a suitable, covered , properly labeled 
container. Wash affected area. LARGE SPILLS: Contain liquid using absorbent material , by digging trenches or by 
diking. Reclaim into recovery or salvage drums or tank truck for proper disposal. Contact an approved waste hauler 
for disposal of contaminated recovered material. Dispose of material in compliance with regulations indicated in 
Section 13 (Disposal Considerations). 

ENVIRONMENTAL PRECAUTIONS : 
Do not contaminate surface water . 

• 17. I HANDLING AND STORAGE 

HANDLING : 

• 

Do not take internally. Have emergency equipment (for fires , spills, leaks, etc.) readily available. Ensure all containers 
are labeled. Avoid eye and skin contact. 

STORAGE CONDITIONS : 
Store separately from oxidizers. Store the containers tightly closed . 

I 8. I EXPOSURE CONTROLS/PERSONAL PROTECTION 

OCCUPATIONAL EXPOSURE LIMITS : 
This product does not contain any substance that has an established exposure limit. 
Country/Source Substance(s) Category: 

Oil Mist (Mineral) (Mist) ACGIH/TWA 
ACGIH/STEL 

ENGINEERING MEASURES: 

ppm mg/m3 
5 

10 

General ventilation is recommended. 

, .... ,CORPOBI\1EO 
RESPIRATORY PROTECTION : '''' 
Due to its low volatility and toxicity, the hazard potential associated with this material is re latively low. ReSPir~0fi' ~ 10\\ 
protection is not normally needed. Jp. 

HAND PROTECTION : 
Nitrile gloves PVC gloves 

Nalco Company 1601 W. Diehl Road· Naperville, Illinois 60563-1198· (630)305-1000 
For additional copies of an MSDS visit www.nalco.com and request access 
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NNALCO 
SAFETY DATA SHEET 
PRODUCT 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424-9300 (24 Hours) CHEMTREC 

SKIN PROTECTION: 
Wear standard protective clothing . 

EYE PROTECTION : 
Wear chemical splash goggles. 

HYGIENE RECOMMENDATIONS : 
Keep an eye wash fountain available. Keep a safety shower available. 

I 9. I PHYSICAL AND CHEMICAL PROPERTIES 

PHYSICAL STATE 

APPEARANCE 

ODOR 

SPECIFIC GRAVITY 
DENSITY 
SOLUBILITY IN WATER 
pH (100 %) 
FREEZING POINT 

V iscous liquid 

Opaque Off-white 

Citrus oranges 

1.051 @ 74 OF / 23°C 
8.8Ib/gal 
Miscible 
6.6 
-20 OF / 

Note: These physical properties are typical values for this product and are subject to change. 

110. I STABILITY AND REACTIVITY 

STABILITY : 
Stable under normal conditions. 

HAZARDOUS POLYMERIZATION : 
Hazardous polymerization will not occur. 

CONDITIONS TO AVOID : 
Freezing temperatures. 

MATERIALS TO AVOID : 

\NCORPORATEO 

JAN 0 4 20\1 

. ~ 0\\ Gas & M\n\ng ON. 01 , 

Addition of water results in gelling. Contact with strong oxidizers (e.g. chlorine, peroxides , chromates, nitric acid , 
perchlorate, concentrated oxygen, permanganate) may generate heat, fires, explosions and/or toxic vapors. 

HAZARDOUS DECOMPOSITION PRODUCTS: 
Under fire conditions: Oxides of carbon, Oxides of nitrogen 

111. I TOXICOLOGICAL INFORMATION 

No toxicity studies have been conducted on this product. 

Nalco Company 1601 W. Diehl Road • Naperville, Illinois 60563-1198 • (630)305-1000 
For additional copies of an MSDS visit www.nalco.com and request access 
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PRODUCT NNALCO 
SAFETY DATA SHEET 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424-9300 (24 Hours) CHEMTREC 

SENSITIZATION : 
This product is not expected to be a sensitizer. 

CARCINOGENICITY : 
None of the substances in this product are listed as carcinogens by the International Agency for Research on Cancer 
(IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial Hygienists 
(ACGIH) . 

HUMAN HAZARD CHARACTERIZATION : 
Based on our hazard characterization, the potential human hazard is: Low 

112. I ECOLOGICAL INFORMATION 

ECOTOXICOLOGICAL EFFECTS : 

The following results are for a 1 % aqueous solution. 

ACUTE FISH RESULTS : 
Test Descri tor 
Product 

ENVIRONMENTAL HAZARD AND EXPOSURE CHARACTERIZATION 
Based on our hazard characterization, the potential environmental hazard is: Low 

If released into the environment, see CERCLNSUPERFUND in Section 15. 

113. I DISPOSAL CONSIDERATIONS 

If this product becomes a waste, it is not a hazardous waste as defined by the Resource Conservation and Recovery 
Act (RCRA) 40 CFR 261 , since it does not have the characteristics of Subpart C, nor is it listed under Subpart D. 

As a non-hazardous waste, it is not subject to federal regulation . Consult state or local regulation for any additional 
handling, treatment or disposal requirements. For disposal, contact a properly licensed waste treatment, storage, 
disposal or recycling facility. 

114. I TRANSPORT INFORMATION 

The information in this section is for reference only and should not take the place of a shipping paper (bill of lading) 
specific to an order. Please note that the proper Shipping Name / Hazard Class may vary by packaging, properties, 
and mode of transportation . Typical Proper Shipping Names for this product are as follows. 

LAND TRANSPORT : 

Proper Shipping Name : 

AIR TRANSPORT (ICAOIIATA) : 

PRODUCT IS NOT REGULATED DURING 
TRANSPORTATION 

\NCORPORP-JEO 

JAN 0 4 20" 

. '0·' Gas & Mining ow. o, \, 
Nalco Company 1601 W. Diehl Road • Naperville, Illinois 60563-1198 • (630)305-1000 

For additional copies of an MSDS visit www.nalco.com and request access 
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NNALCO 

Proper Shipping Name : 

MARINE TRANSPORT (IMOG/IMO) : 

Proper Shipping Name : 

115. I REGULATORY INFORMATION 

SAFETY DATA SHEET 
PRODUCT 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424-9300 (24 Hours) CHEMTREC 

PRODUCT IS NOT REGULATED DURING 
TRANSPORTATION 

PRODUCT IS NOT REGULATED DURING 
TRANSPORTATION 

This section contains additional information that may have relevance to regulatory compliance. The information in this 
section is for reference only. It is not exhaustive, and should not be relied upon to take the place of an individual ized 
compliance or hazard assessment. Nalco accepts no liability for the use of this information. 

NATIONAL REGULATIONS, USA : 

OSHA HAZARD COMMUNICATION RULE, 29 CFR 1910.1200 : 
Based on our hazard evaluation, the following substance(s) in this product is/are hazardous and the reason(s) is/are 
shown below. 

Hydrotreated Light Distillate : Exposure Limit 

CERCLAISUPERFUND, 40 CFR 117, 302 : 
Notification of spills of this product is not required . 

SARNSUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (TITLE III) - SECTIONS 302, 311 , 
312, AND 313 : 

SECTION 302 - EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355) : 
This product does not contain substances listed in Appendix A and B as an Extremely Hazardous Substance. 

SECTIONS 311 AND 312 - MATERIAL SAFETY DATA SHEET REQUIREMENTS (40 CFR 370) : 
Our hazard evaluation has found this product to be hazardous. The product should be reported under the following 
indicated EPA hazard categories: 

x Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
Fire Hazard 
Sudden Release of Pressure Hazard 
Reactive Hazard 

Under SARA 311 and 312, the EPA has established threshold quantities for the reporting of hazardous chemicals. 
The current thresholds are: 500 pounds or the threshold planning quantity (TPQ), whichever is lower, for extremely 
hazardous substances and 10,000 pounds for all other hazardous chemicals. 

SECTION 313 - LIST OF TOXIC CHEMICALS (40 CFR 372) : 
This product does not contain substances on the List of Toxic Chemicals . 

Nalco Company 1601 W. Diehl Road· Naperville, Illinois 60563-1198· (630)305-1000 
For additional copies of an MSDS visit www.nalco.com and request access 
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NNALCO 
SAFETY DATA SHEET 
PRODUCT 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424-9300 (24 Hours) CHEMTREC 

TOXIC SUBSTANCES CONTROL ACT (TSCA) : 
The substances in this preparation are included on or exempted from the TSCA 8(b) Inventory (40 CFR 710) 

FEDERAL WATER POLLUTION CONTROL ACT, CLEAN WATER ACT, 40 CFR 401 .151 formerly Sec. 307, 40 CFR 
116.41 formerly Sec. 311 : 
This product may contain trace levels «0.1 % for carcinogens, <1 % all other substances) of the following substance(s) 
listed under the regulation. Additional components may be unintentionally present at trace levels. 

Substance(s) Citations 

• Sodium Hydroxide Sec. 311 

• Formic Acid 

CLEAN AIR ACT, Sec. 112 (40 CFR 61, Hazardous Air Pollutants), Sec. 602 (40 CFR 82, Class I and II Ozone 
Depleting Substances) : 
This product may contain trace levels «0.1 % for carcinogens, <1 % all other substances) of the following substance(s) 
listed under the regulation . Additional components may be unintentionally present at trace levels. 

Substance(s} Citations 

• Formic Acid Sec. 111 

CALIFORNIA PROPOSITION 65 : 
Substances known to the State of California to cause cancer are present as an impurity or residue. 

MICHIGAN CRITICAL MATERIALS : 
Substances listed under this regulation are not intentionally added or expected to be present in this product. Listed 
components may be present at trace levels. 

STATE RIGHT TO KNOW LAWS: 
Substances listed under this regulation are not intentionally added or expected to be present in this product. Listed 
components may be present at trace levels. 

NATIONAL REGULATIONS, CANADA : 

WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) : 
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) 
and the MSDS contains all the information required by the CPR. 

WHMIS CLASSIFICATION : 
D2B - Materials Causing Other Toxic Effects - Toxic Material 

BP.:rE.O 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) : lNCOBPO 
The substance(s) in this preparation are included in or exempted from the Oomestic Substance List (l~~' \) ~ 10" 

% tJi\O\ng 
------------N-a-lc-o-C-o-m--pa-n-y--16-0-1-W--.-O-ie-h-I-R-o-ad--.-N-a-p-e~--ill-e-,I~II-in-o-is-6-0-5-6-3--1-1-98--.-(6-3-0-)3-0-5-----~-o-,O~"~, G~a.~~~ 

For additional copies of an MSOS visit www.nalco.com and request access 
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PRODUCT NNALCO 
SAFETY DATA SHEET 

83400 Flocculant 

EMERGENCY TELEPHONE NUMBER(S) 
(800) 424-9300 (24 Hours) CHEMTREC 

116. I OTHER INFORMATION 

This product material safety data sheet provides health and safety information. The product is to be used in 
applications consistent with our product literature. Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information. For any other uses, exposures should 
be evaluated so that appropriate handling practices and training programs can be established to insure safe workplace 
operations. Please consult your local sales representative for any further information. 

REFERENCES 

Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices, American 
Conference of Governmental Industrial Hygienists, OH. , (Ariel Insight CD-ROM Version), Ariel Research Corp., 
Bethesda, MD. 

Hazardous Substances Data Bank, National Library of Medicine, Bethesda, Maryland (TOMES CPS CD-ROM 
Version) , Micromedex, Inc., Englewood, CO. 

IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva: World Health 
Organization, International Agency for Research on Cancer. 

Integrated Risk Information System, U.S. Environmental Protection Agency, Washington , D.C. (TOMES CPS 
CD-ROM Version), Micromedex, Inc. , Englewood , CO. 

Annual Report on Carcinogens, National Toxicology Program, U.S. Department of Health and Human Services, Public 
Health Service. 

Title 29 Code of Federal Regulations, Part 1910, Subpart Z, Toxic and Hazardous Substances, Occupational Safety 
and Health Administrat ion (OSHA), (Ariel Insight CD-ROM Version) , Ariel Research Corp., Bethesda, MD. 

Registry of Toxic Effects of Chemical Substances, National Institute for Occupational Safety and Health, Cincinnati , 
OH, (TOMES CPS CD-ROM Version) , Micromedex, Inc., Englewood, CO. 

Ariel Insight (An integrated guide to industrial chemicals covered under major regulatory and advisory programs), 
North American Module, Western European Module, Chemical Inventories Module and the Generics Module (Ariel 
Insight CD-ROM Version), Ariel Research Corp., Bethesda, MD. 

The Teratogen Information System, University of Washington , Seattle, WA (TOMES CPS CD-ROM Version) , 
Micromedex, Inc., Englewood, CO. 

Prepared By: Product Safety Department 
Date issued : 07/31/2009 
Version Number : 1.10 

Nalco Company 1601 W. Diehl Road· Naperville, Illinois 60563-1198· (630)305-1000 
For additional copies of an MSDS visit www.nalco.com and request access 
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BRIGHAM YOUNG UNIVERSITY 

• 
Soil and Plant Analysis Laboratory 

255 WIDB 

Plant and Wildlife Sciences 
Department 

Name Utah American Ener~~ 

Street PO Box 910 

East Carbon Utah 84520 
City State Zip 

Sample Crop to 
pH 

Identification be grown 

Sample 1 Turf 7.60 

Soil Test Results 
Very 

Low 
N itrate-N itrogen 

4.45 X 
ppm N 

osphorus 
16.61 

ppm P 

Potassium 
124.80 

ppm K 

Sal inity-ECe 
2.35 

dSJm 
SAR-Sodium 

Absoretion Ratio 
3.00 

Calcium-SAR 

ppm Ca 
273.76 

Magnesium SAR 
91.52 

ppm Mg 

Sodium SAR 
225.28 

ppm Na 

Ca Carbonate 
13.98 

%CaC03 

Saturation % 
25.66 

Notes: 

• 

Provo, UT 84602 

801-422-2147 

SOIL TEST REPORT 
AND 

RECOMMENDATIONS 

Soil 
0/0 Sand % Silt 0/0 Clay 

68.72 

Low 

X 

X 

Texture 

15.44 15.84 Sandy Loam 

Medium High Very High 

X 

X 

~-l,\A\ l+ sa c-rl~ 
(CD Vv- tJs:-I ~ ) 

Date: 28-Sep-10 

Telephone: 435-888-4026 

Fax: 435-888-4002 

Cation 
0/0 Organic 

Exchange 
Matter 

meq/100g 

0.53 

Recommendations 

apply 2.8 Ibs of N/1000 sq ft 

no fertilizer needed 

no fertilizer needed 

no salinity problem 

no sodium hazard 
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• 
BRIGHAM YOUNG UNIVERSITY 

Soil and Plant Analysis Laboratory 
255 WIDB 

Plant and Wildlife Sciences 
Department 

Name Utah American Ener~1Y 

Street PO Box 910 

East Carbon Utah 84520 
City State Zip 

Sample Crop to be 
pH 

Identification grown 

Sample 2 Turf 7.79 

Soil Test Results 
Very 

Low 
Nitrate-Nitrogen 

4.32 X 
ppm N 

losphorus 
24.15 

ppm P 

Potassium 
131 .20 

ppm K 

Salin ity-ECe 

dS/m 
0.44 X 

SAR-Sodium 

Absorption Ratio 
0.57 X 

Calci urn-SAR 

ppmCa 
115.68 

Magnesium SAR 
24.48 

ppm Mg 

Sodium SAR 
25.76 

pp~Na 

Ca Carbonate 
11.90 

%CaC03 

Saturation % 
26.40 

Notes: 

• 

Provo, UT 84602 

801-422 .. 2147 

SOIL TEST REPORT Date: 28-Sep-10 
AND 

Telephone: 435-888-4026 
RECOMMENDATIONS 

Fax: 435-888-4002 

Soil 
Cation 

% Sand 0/0 Silt 0/0 Clay Exchange 
% Organic 

74.72 15.44 

Low Medium 

X 

c 

Texture Matter 
meq/100g 

9.84 
Sandy 
Loam 

High 
Very 

High 

X 

LA. V'- J. \ 5-+V<-J-l;~ J 
0-1 '1 

0.40 

Recommendations 

apply 2.8 Ibs of N/1000 sq ft 

no fertilizer needed 

no fertilizer needed 

no salinity probJem 

no sodium hazard 
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BRIGHAM YOUNG UNIVERSITY 

• 
Soil and Plant Analysis Laboratory 

255 WIDB 

Plant and Wildlife Sciences 
Department 

Name Utah American Ener~n~ 

Stre€t PO Box 910 

East Carbon Utah 84520 
City State Zip 

Sample Crop to be 
pH 

Identification grown 

Sample 3 Turf 7 .91 

Soil Test Results 
Very 

Low 

Nitrate-Nitrogen 
3 .77 X 

ppm N 

osphorus 

ppm P 
23.40 

PotasslLm 

ppm K 
128.00 

Salinity-ECe 
0.48 X 

dS/m 

SAR-Sodium 

Absorption Ratio 
0.81 X 

Calci um-SAR 

ppmCa 
107.36 

Magnesium SAR 

ppm Mg 
20.32 

Sodium SAR 

ppm Na 
34.88 

Ca Carbonate 
%CaC03 

14.36 

Saturation % 
23.00 

Notes: 

• 

Provo, UT 84602 

801·422-2147 

SOIL TEST REPORT Date: 28-Sep-10 
AND 

Telephone: 435-888-4026 
RECOMMENDATIONS 

Fax: 435-888-4002 

Soil 
Cation 

0/0 Organic 
0/0 Sand 010 Silt 0/0 Clay Exchange 

Texture Matter 
meq/100g 

78.72 9.44 11 .84 
Sandy 

0.26 
Loam 

Low Medium High 
Very 

Recommendations 
High 

apply 2.8 Ibs of N!1 000 sq ft 

X no fertilizer needed 

X no fertilizer needed 

no salinity problem 

no sodium hazard 

.-~rO£O 
\NCUt\r '-" . 

,A t..' n h 10\\ 
JI""" v 

-,1\i\ {;as &. \~'\\\ '\":' 
UW VI "" ., 

v\~J \~-f~r~-eJ 
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BRIGHAM YOUNG UNIVERSITY 

• 
Soil and Plant Analysis Laboratory 

255 WIDB 

Plant and Wildlife Sciences 
Department 

Name Utah American Ener9l: 

Street PO Box 910 

East Carbon Utah 84520 
City State Zip 

Sample Crop to be 
pH 

Identification grown 

Sarr. p~e 4 Turf 7.54 

Soil Test Results 
Very 

Low 
Nitrate-Nitrogen 

ppm N 
4.06 X 

osphorus 
7.10 

ppm P 

Potassium 

ppm K 
41 .60 

Sa li nity-ECe 
4.80 

dS/m 

SAR-Sodium 

Absorption Ratio 
5.78 

Calcium-SAR 
520.64 

ppm Ca 
Magnesium SAR 

284.16 
ppm Mg 

Sodium SAR 
663.04 

ppm Na 

Ca Carbon ate 

%CaC03 
18.37 

Saturation % 
26.70 

Notes: 

• 

Provo, UT 84602 
801 .. 422 .. 2147 

SOIL TEST REPORT Date: 28-Sep-10 
AND 

Telephone: 435-888-4026 
RECOMMENDATIONS 

Fax: 435-888-4002 

Soil 
Cation 

0/0 Organic 
0/0 Sand 010 Silt % Clay 

Texture 
Exchange 

Matter 

68.72 17.44 13.84 
Sandy 
Loam 

Low Medium High 
Very 

High 

X 

X 

X 

X 

meqf100g 

1.29 

Recommendations 

apply 2 .8 Ibs of N/1000 sq ft 

apply 1.4 Ibs of P205/1000 sq f 

apply 0.9 Ibs of K20f1 000 sq ft 

sa linity a problem for sensitive 
crops 

no sodium hazard 

'Mr.ORPORf\TEO 
111 ~ 

JAN 0 ~ 20" 

O\\}. oi 0\\, Gas & M\n\f Ig 

A<: -L,,,, I H 5~""f l-c 

( CD ,""? 0 S \ '1' -( ~ 
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BRIGHAM YOUNG UNIVERSITY 

• 
Soil and Plant Analysis Laboratory 

255 WI DB 

Plant and Wildlife Sciences 
Department 

Name Utah American Energ~ 

Street PO Box 910 

East Carbon Utah 84520 
City State Zip 

Sample Crop to be 
pH 

Identification grown 

Sample 5 Turf 7.72 

Soil Test Results 
Very 

Low 
Nitrate-Nitrogen 

ppm N 
4.55 X 

osphorus 
19.78 

pp~P 

Potassium 
172.80 

ppm K 

Salinity-ECe 
2.90 

dS/m 
SAR-Sodium 

Absorption Ratio 
3.19 

Ca[cium-SAR 
367.84 

ppmCa 

Magnesium SAR 

ppmMg 
66.56 

Sodium SAR 
253.44 

pp~ Na 

ea Carbonate 

%CaC03 
11.98 

Saturation % 
29.71 

Notes: 

• 

Provo, UT 84602 

801-422-2147 

SOIL TEST REPORT 
AND 

RECOMMENDATIONS 

Soil 
% Sand % Silt % Clay 

Texture 

70.72 19.44 9.84 
Sandy 
Loam 

Low Medium High 
Very 

High 

X 

X 

X 

X 

Date: 28-Sep-10 

Telephone: 435-889-4026 

Fax: 435-888-4002 

Cation 
% Organic 

Exchange 
Matter 

meqf100g 

0.77 

Recommendations 

apply 2.8 Ibs of N!1000 sq ft 

no fertilizer needed 

no fertilizer needed 

no salinity problem 

no sodium hazard 

--?OBpt..\t:.v 

\~COt\ ",a' 

l~~ \) ~ LU\\ 

"~'f'\\tLQ 
0'\ Gas OL '" 

t>\\J. o\ \, 

E \A vd \s +\A r--~~ ~ 
0':" ,n 



Sep 28 10 12:29p PWS Fax 8014220008 p.l 

BRIGHAM YOUNG UNIVERSITY 

• 
Soil and Plant Analysis Laboratory 

255 WIDB 

Plant and Wildlife Sciences 
Department 

Name Utah American Energy 

Street PO Box 910 

East Carbon Utah 84520 
City State Z ip 

Sample Crop to be 
pH 

Identification grown 

Sarlple 6 Turf 7.82 

Soil Test Results 
Very 

Low 
Nitrate-Nitrogen 

ppm N 
2.89 X 

1osphorus 
16.47 

ppm P 

Potassium 
201 .60 

ppmK 

Sal inity-ECe 

dSlm 
0.51 X 

SAR-Sodium 

Absorption Ratio 
0.61 X 

Calciu rr.-SAR 
117.44 

ppm Ca 

Magnesium SAR 
25.44 

ppm Mg 

Sodium SAR 
28.16 

ppm Na 

Ca Carbonate 

%CaC03 
13.21 

Saturation 0/0 
26.05 

Notes: 

Provo, UT 84602 

801 .. 422-2147 

SOIL TEST REPORT 
AND 

RECOMMENDATIONS 

Soil 
% Sand 0/0 Silt 0/0 Clay 

Texture 

74.72 13.44 11.84 
Sandy 
Loam 

Low Medium High 
Very 

High 

X 

X 

-

Date: 28-Sep-10 

Telephone: 435-888-4026 

Fax: 435-888-4002 

Cation 
0/0 Organic 

Exchange 
Matter 

meq/100g 

0.38 

Recommendations 

apply 2.8 Ibs of Nf1 000 sq ft 

no fertilizer needed 

no fertilizer needed 

no salinity problem 

no sodium hazard 

\NCOR-PO 
R~lE.O 
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APPENDIX 5-16 

GRASSY TRAIL DAM AND RESERVOIR 
MINING-INDUCED SEISMICITY 

SUMMARY REPORT, 2008 
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January 31, 2008 

Dave Shaver 
West Ridge Resources, Inc. 
P.O. Box 1077 
Price, UT 84501 

Subject: Grassy Trail Dam and Reservoir 
Mining-Induced Seismicity Summary Report 

Gentlemen: 

RB&G 
ENGINEERING, INC. 

A Summary Report has been completed for the Mining-Induced Seismicity Study at the Grassy Trail 
Dam and Reservoir in Carbon County, Utah. 

We appreciate the opportunity of providing this service for you. If there are any questions relating to 
the information contained herein, please call. 

Sincerely, 

RB&G ENGINEERING, INC. 

~~,~ 
bep/jag 

AR 2 3 2011 

, NE S T < f) ()R1 ~ ()VO Div. of Oi, Gas & M'ning 
'1 '., 77 I ~AI T L AI E I :H,l) 1 ~ / 



MINING-INDUCED SEISMICITY 
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MINING-INDUCED SEISMICITY RB&G 
NEAR GRASSY TRAIL DAM AND RESERVOIR ENGINEERING~ INC. 

Carbon County, Utah 

Summary Report - January 2008 

1 INTRODUCTION 

This report summarizes monitoring activities conducted at Grassy Trail Dam and Reservoir 

primarily between the months of August 2005 and January 2008. The primary purpose of this 

study has been to monitor the effects of mining-induced seismicity on the dam and reservoir 

during and following the mining of Panel 7 in West Ridge Mine. 

1.1 Background 

The project area is shown on Figure 1. Grassy Trail Dam and Reservoir are located in the 

Book Cliff Mountains in eastern Utah, about seven miles north of Sunnyside, Utah. The dam 

is located in Section 7, Township 14 South, Range 14 East, Salt Lake Base and Meridian . 

The multi-zoned earth embankment structure was completed in 1952 and is 89 feet high, 

with a crest length of about 600 feet. The reservoir has a design storage capacity at the 

spillway crest of about 916 acre feet, and supplies culinary water to the towns of Sunnyside 

and East Carbon. 

RB&G Engineering performed a Dam Safety Study for the owner of the Grassy Trail Dam in 

1979. In 1998, RB&G Engineering provided geotechnical engineering services relating to the 

Phase II Dam Safety Study for Creamer & Noble Engineers, requested by the Utah State 

Division of Water Resources. These services included installing instrumentation 

(piezometers and inclinometers) to allow monitoring of the embankment. 

Agapito Associates, Inc. prepared a report for West Ridge Resources in November 2004 

evaluating the estimated impacts to the Grassy Trail Reservoir due to longwall minin . 

included the anticipated ground deformation at or near the reservoir as the soil and the rock 20 
R Z 3 11 

subsided over the mined areas. 
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In 2004, West Ridge Resources contracted with RB&G Engineering to provide engineering 

services including evaluation and monitoring of mining-induced seismicity (MIS) at Grassy 

Trail Dam and Reservoir. Additional instrumentation was installed to monitor ground 

shaking at the reservoir site. Instrumentation data obtained during mining of Panel 6 was 

summarized and presented in a report dated August 2005. This report included a discussion 

of potential impacts on the dam and reservoir during future mining of Panel 7, which was set 

to begin in December 2005 or January 2006. The report also provided recommendations for 

monitoring to be performed during mining of Panel 7. 

A brief summary of the evaluations described in the August 2005 report is presented below: 

• At its nearest point to the Grassy Trail Dam, the Panel 7 mining was to occur 

approximately 1664 feet vertically below the crest of the dam, and approximately 

995 feet horizontally west of the dam's right abutment. This resulted in an 

anticipated minimum hypo central (diagonal) distance of about 1939 feet between 

the dam and the closest point on Panel 7. 

• Based on studies of mining-induced seismicity performed for the Joe's Valley/Trail 

Mountain area and consultation with authors of these studies (Walter Arabasz and 

Relu Burlacu of the University of Utah), a probable maximum magnitude of 3.9 

was selected for engineering analyses. It was acknowledged that the likelihood of 

such an event during the mining of Panel 7 would be low, as no MIS event having 

a magnitude greater than 2.0 had been recorded in the area since the West Ridge 

Mine began operations in 2001 . 

• Based on a ground motion attenuation relationships developed by McGarr and 

Fletcher (2005) for low-magnitude, near-source mining-induced events, it was 

estimated that a peak ground acceleration (PGA) of 1.07g could occur at the 

reservoir if the probable maximum magnitude event occurred at the minimum 

hypocentral distance to the dam. 

• Ground motions obtained from seismographs in the area were scaled to the 

maximum anticipated PGA value, and a Newmark Sliding Block analysis was 

performed to estimate potential defonnation of the dam in the extreme design 
Ir ,.. ':r (\,'ro 

event. The analysis resulted in an estimated average embankment deformation of 

5.4 inches, with a maximum deformation of 9.7 inches. If an additional 6 i I ~ > s1>£ 2011 

RB&G ENGINEERING, INC. 
Provo, Utah 

pi" ,f ; ; G.' '"'s & M!ning 
H:\DAMS\Grassy Trail\ WestRidgeMine\MIS Summary Report 200S\MIS _summary Jeport,O 1 OS .doc 

Page 4 



• 

• 

• 

• 

subsidence were assumed based on the Agapito report, the 7.5 feet of freeboard 

would only be reduced by about 1.3 feet, allowing a factor of safety of about 5.7 

against overtopping following the estimated deformation and subsidence. 

For the maximum magnitude of vertical displacement described above, open joints 

and cracks in the embankment crest were not expected to propagate below the high 

water level. 

• For seismic events having magnitudes less than 3.4, significant deformation of the 

embankment was not expected, even for events originating in the closest longwall 

panel. Based on the MIS history of West Ridge Mine, it was noted that mining 

conditions and operations did not appear conducive to event magnitudes greater 

than 2.0. It was recommended that mining operations be planned and executed in 

such a manner as to continue to minimize the magnitude of seismic events. 

• Slope failures had been documented in areas above the abutments and the reservoir. 

• 

These failures appeared to be shallow at the abutments, and continued movement 

of this type was not expected to impact the dam and reservoir, beyond minor 

maintenance. 

Landslide activity had been documented on the west rim of the reservoir, and the 

potential for further sliding was evident. An inclinometer was installed near the toe 

of this slide area to monitor further movement. As of August 2005, readings of this 

inclinometer suggested that some minor movement may have occurred since the 

inclinometer was installed in February 2005. It was noted that research of historic 

earthq1.lake-triggered landslides indicates that earthquakes having magnitudes less 

than 4.0 are not likely to trigger landslides, even at epicentral distances as close as 

100 meters (328 feet). It was concluded that the potential for landslide activity 

triggered by anticipated mining-induced seismicity is very low. 

• Based upon the analyses presented in the report, it was considered unlikely that the 

anticipated mining-induced seismicity would impact the performance of the dam 

and reservoir. In order to verify the results of the analyses and protect against 

unforeseen conditions, it was recommended that an inspection and monitoring 

schedule be implemented when longwall mining activity occurs in · Panel 6 and 

Panel 7. We recommended that the schedule include the following: 

RB&G ENGINEERING, INC. 
Provo, Utah 
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• Weekly site reconnaIssance to observe any change of conditions in the 

embankment crest or slopes and landslide areas. Particular attention was to be 

given to cracking, ground deformation or seepage. 

• Photographs were to be taken of areas of concern, particularly areas of 

slumping and seepage. 

• Seepage collection and monitoring systems were to be installed and weekly 

measurements to begin at least one week prior to mining in Panel 7. 

• Monthly measurement of inclinometers, piezometers, and ground motion 

monitoring devices. 

• It was recommended that the instruments be sent to the manufacturer for 

recalibration, preferably one at a time such that one instrument would remain 

in operation continuously on the dam crest. 

• Monthly survey of control points on the embankment and in the landslide 

areas. The installation and monitoring of additional settlement monuments 

was recommended for the dam crest, downstream slope, and toe. 

• Daily monitoring of the UUSS list of recent seIsmIC events 

(www.seis.utah.edulrecactivity/recent.shtml). including a daily record of the 

largest recorded event within 5 miles of the site. 

• It was recommended that when an event greater than 3.0 occurs within 5 miles 

of the site, a site rec0lU1aissance of the embankment crest, slopes and 

landslide areas be performed within 24 hours, along with seepage 

measurements and a review of ground motion recordings from the on-site 

instruments. If recorded ground acceleration exceeded O.2g, instrumentation 

readings were to be performed as well. 

1.2 Overview of Instrumentation 

The locations of instrumentation used for the monitoring program are shown on Figure 2. A 

brief description of each type of instrumentation is provided below . 
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1.2.1 Ground Motion Monitoring Devices 

Two Instantel MiniMate Plus (standard triaxial geophone) seIsmIC monitoring 

instruments were first installed at the site in September 2004. Unit #BE9690 was installed 

on the crest of the dam. Unit #BE9698 was initially installed on the hillside 

approximately 900 feet west of the right (west) dam abutment, at an elevation of about 

7900 feet. 

The initial location of the hillside unit was selected such that the hypo central (diagonal) 

distance between the unit and the nearest point mined on Panel 6 would be similar to the 

hypocentral distance between the right dam abutment and the nearest point to be mined 

on Panel 7. Following the initial monitoring during mining of Panel 6, the hillside unit 

was moved down the hillside to a location approximately 600 feet southwest of the right 

dam abutment, in order to better monitor ground motions that could affect the dam and 

reservolf . 

It should be noted that the clocks on the ground motion monitoring devices have shown a 

tendency to lag behind the correct time, and have required correction after each 

download. The clocks have been observed to lose an average of about 4 minutes per 

month, which accounts for observed time differences between events recorded by the 

devices and University of Utah seismograph data. 

1.2.2 Inclinometers 

F our inclinometers have been installed at the site. The first three of these instruments 

were installed in 1998, and included one inclinometer on the dam crest near the left (east) 

abutment, one on the dam crest near the right (west) abutment, and one on the hillside 

immediately west of the right abutment. A fourth inclinometer was installed in February 

2005 along the road running along the west side of the reservoir. This instrument was 

installed to monitor slope movements near the toe of an apparent landslide rnais CORPOqATED 
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Monitoring of the inclinometers involves lowering a probe into the pipe and recording the 

inclination of the probe at depth intervals of two feet. The readings from each site visit 

can be compared to show the lateral deflection on two perpendicular axes over time. 

1.2.3 Piezometers and Observation Wells 

Two observation wells and five piezometers were installed in the dam in 1998. These 

instruments were monitored on a regular basis during the summer months between 1998 

and 2005. Seven additional piezometers were installed early in 2005 to allow more 

thorough monitoring of seepage in the dam. In January 2006, two more piezometers were 

installed near the dam's right abutment. The water levels in piezometers and observation 

wells have generally been measured at weekly intervals since the beginning of summer of 

2005. 

1.2.4 Seepage Monitoring Points 

Seepage monitoring points include the toe drain installed during construction of the dam, 

a seepage collection system constructed on the left abutment in November 2005, and a 

seepage collection area on the right abutment along the west side of the road. Seepage 

points on the dam have generally been monitored at weekly intervals since November 

2005. 

1.2.5 Survey Points 

Survey monitoring points at the reservoir include subsidence points and instrumentation 

boxes on the dam itself, as well as 33 points located on the hillside west of the reservoir. 

1.2.6 UUSS Data 

The University of Utah Seismograph Station (UUSS) internet site has been monitored 

daily throughout the study. Station BeE was installed above the West Ridge Nf ' eraild r"\qI'TED 

began operation in August 2003. /j R 2 3 2011 
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1.3 Mining Timeline and Proximity to Reservoir 

Figure 3 shows the locations of West Ridge Mine Panels 6 and 7 relative to Grassy Trail 

Dam and Reservoir. This figure includes the dates of completed mining for about half of 

Panel 6, as well as the dates that mining in each area through Panel 7 was expected to occur, 

as of June 2005. Figure 4 is a cross section illustrating the location of Panel 7 with respect to 

the dam. It will be noted that the coal seam to be mined lies 1664 feet vertically below the 

crest of the dam. The nearest point on Panel 7 lies 995 feet horizontally west of the dam's 

right abutment. 

The actual dates of mining in Panel 7 (through August 7, 2006) are shown on Figure 5. The 

mining of this panel commenced in early December of 2005, and the shortest horizontal 

distance between the dam and the active mining occurred around the first week of March, 

2006. 

Following completion of Panel 7, the mInIng operation moved to a new panel located 

• between 1.5 and 3 miles west of the reservoir (north of the previously-mined panels). The 

projected areas to be mined in the next five years are shown on Figure 6. From this figure, it 

appears that future mining will gradually progress in an easterly direction, moving closer to 

the reservoir. The potential future mining of panels located as close to the reservoir as Panels 

6 and 7 is not projected to occur until the year 2012. 

• 
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2 PRESENTATION OF MONITORING DATA 

Summaries of monitoring data obtained from seismic ground motion instruments, inclinometers, 

piezometers, seepage monitoring points, and survey points are presented in the appendix of this 

report. This section discusses the apparent correlations between the mining operations at West 

Ridge Mine and the data collected at Grassy Trail Dam and Reservoir. 

2.1 Ground Motion Monitoring Devices 

The MiniMate geophones have provided monitoring of ground motions at the site since 

January 2005. Each instrument has been sent to the manufacturer for re-calibration twice 

during this time period. In each case of re-calibration, one device was left in operation while 

the other was being re-calibrated, to ensure that at least one device would be present at the 

site at all times to provide continuous data during the full duration of the study. 

Tables and graphs summarizing the MiniMate data are included in Appendix A of this report . 

A summary of the number of events per month and the characteristics of the largest event 

each month is tabulated on Table A-I. 

The number of seismic events recorded per day since January 2006 are plotted on Figure A

I. The number of events per day reported by the UUS S are also plotted on this figure. The 

figure shows that the dam and hillside seismic units recorded the most daily events during 

March and April 2006. The daily number of events recorded at the reservoir decreased 

through the summer of 2006. In contrast, the maximum number of daily earthquakes 

recorded by UUSS occurred in the months of July through September 2006. These trends are 

also illustrated on Figure A-2, which shows events per week rather than events per day. 

Figure A-3 shows the number of events recorded weekly at the reservoir during 2006, as well 

as the approximate horizontal distance from the mining to the dam at a given time. The 

number of events detected at the reservoir appears to be a function of the proximity of recent 

mining. This figure shows that the maximum number of weeki y events at the rese I (~)~ o.es(\'::: f, TED 

• not directly coincide with the closest distance to the ongoing mining. Instead, the pe " ~f3 2011 
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most frequent events lags several weeks behind the period of nearest mining activity. This 

• lag time is likely caused by the tendency of the longwall ceiling to hang up for a period of 

time while building up stresses sufficient to collapse a portion of the roof. 

• 

• 

The maximum weekly peak ground acceleration values recorded at the reservoir are plotted 

versus time on Figure A-4. The time period during which the greatest acceleration values 

were recorded corresponds approximately with the time period of closest mining (February 

through April 2006). A maximum PGA value of almost 0.35g was recorded at the hillside 

instrument on March 11, 2006 during mining of Panel 7. The March 11 event had a 

magnitude of 2.6, which is the largest magnitude reported for the Grassy Trail and West 

Ridge vicinity during the 2005-2007 monitoring work. The PGA value recorded by the 

instrument on the dam during this event was 0.27g. 

It is interesting to note that the PGA values recorded during the March 11, 2006 event were 

about ten times the maximum PGA value recorded during mining of Panel 6. It should also 

be noted that the maximum event magnitude reported during mining of Panel 6 was 2.0, 

while the March 11, 2006 event had a substantially larger magnitude of 2.6. It is likely that 

the closer proximity of Panel 7 and the larger event magnitude both contributed to the 

dramatic increase in peak acceleration values. Potential reasons for the larger acceleration 

value associated with the March 11 event are discussed in greater detail in Section 3 of this 

report. 

2.2 Inclinometers 

Figure 3 shows the location of each inclinometer. Data from the four inclinometers at the 

reservoir are compiled in Appendix B. A discussion of data obtained from each inclinometer 

is presented below. 

2.2.1 Inclinometer 1 

Inclinometer 1 was installed at the easterly (left) end of the dam in 1998. This 

inclinometer extends through approximately 48 feet of dam embankment fill and i ta e )OFt:'~TED 
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foundation to a total depth of about 107 feet. The positive "A" axis of this inclinometer 

pipe is oriented into the abutment toward the southeast, and the positive "B" axis is 

oriented downstream to the southwest. Deflection profiles recorded by Inclinometer 1 are 

shown on Figure B-l. This figure shows that the uppermost 2-foot deflection interval 

shows substantially greater deflections than the rest of the readings. This observation 

indicates only that the pipe is not rigidly confined in the soil in the upper few feet, and is 

not an indicator of significant ground movements. 

With the exception of the uppermost point, the deflections recorded along either 

Inclinometer 1 axis is less than aboutO.2 inch. The maximum deflection was measured on 

July 14, 2006 and was observed to be in a northerly direction, which is contrary to most 

of the previous readings showing slight deflections tending to the southwest. A later 

measurement recorded in October 2006 showed a profile similar to those recorded prior 

to July 14. The October profile, along with profiles from earlier measurements, suggests 

that the July 14 profile is likely in error. The magnitudes of the Inclinometer 1 

displacements are small, and do not exhibit a significant tendency toward instability in 

this area. 

2.2.2 Inclinometer 2 

Inclinometer 2 was installed near the west (right) end of the dam in 1998. This pipe 

extends to a total depth of 128 feet, including approximately 120 feet of embankment fill 

and underlying foundation soil before penetrating about 8 feet into sandstone bedrock. 

This inclinometer is oriented such that positive movement on the "A" axis indicates 

movement into the west abutment, and positive movement on the "B" axis is upstream 

toward the reservoir. 

Deflection profiles for the "A" and "B" axes are shown on Figure B-2 in Appendix B. 

The inclinometer pipe has deflected approximately 3.5 inches in the negative "A" 

direction, with the large majority of this deflection having occurred between December 

2005 and August 2006. The profiles also show deflection of about 0.7 inch in th po~ifveO 
I >..I (A ED 
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"B" direction to have occurred over approximately the same time period. In both cases, 

the profiles appear to be relatively stable since the end of the summer in 2006. 

The shapes of the deflection profiles are relatively consistent for the various dates that 

measurements were recorded. On both axes, the deflections below a depth of 120 feet are 

minimal. The deflection on the "A" axis increases in an approximately linear fashion 

between depths of 120 and about 66 feet, with the exception of a relatively abrupt 

increase between depths of 114 and 112 feet. Profiles measured after summer of 2006 

show a deflection difference of about 0.4 inch between depths of 114 and 112 feet. 

Above a depth of 66 feet, the measured deflection is relatively consistent, indicating very 

little relative deflection between a depth of 70 feet and the top of the dam. 

The deflection on the "B" axis is somewhat abrupt between depths of 120 and 110 feet, 

followed by a near linear trend of gradually increasing deflections between 110 and 45 

feet. Above a depth of 45 feet, the "B" axis profile is marked by a an opposite near linear 

trend of decreasing deflections, such that the deflection at the top of the pipe is very 

small (less than about 0.2 inch) relative to the bottom of the pipe. The resulting profile 

appears to "bulge" along the positive "B" axis, with the maximum deflection of 0.7 inch 

occurring at a depth of about 44 feet. 

The deflected shape of Inclinometer 2 on October 28, 2006 relative to a baseline shape 

measured on July 20, 2004 is shown in plan view on Figure B-3. The figure shows that 

the measured deflections are oriented primarily along the dam axis from the west (right) 

abutment toward the maximum section to the east. The slight "bulging" noted on the "B" 

axis profile is in the upstream direction. 

Figure B-4 shows deflections along the "A" axis of Inclinometer 2 plotted versus time. 

The blue line is a plot of relative deflection between depths of 44 and 122 feet. Lines 

showing deflections between depths of 66 and 120 feet, as well as the 120 to 126-foot 

depth interval and several shallower depth intervals, are also shown. It is apparent from 

the figure that the relative deflection measured along the 'A" axis was minor 

above 44 feet and below 122 feet. 

RB&G ENGINEERING, INC. 
Provo, Utah 

H:\DAMS\Grassy Trail\WestRidgeMine\MIS Summary Report 2008\MIS_summa 

Page 13 

~.. 2 3 2011 



• 

• 

• 

The dates on Figure B-4 can be compared to the dates at which mining occurred closest 

to the dam. Some lateral deflection (0.4 inch over the 44 to 122-foot depth interval) 

occurred during Panel 6 mining in 2005. Much of the 2005 deflection occurred during 

the first half of the year, and measurements after June appear to demonstrate a decreasing 

rate of deflection. By November 2005, the ongoing deflection appears to be negligible. 

As mining commenced in Panel 7, the deflections measured in Inclinometer 2 began to 

increase substantially, with the greatest deflections occurring during and immediately 

following the period of shortest distance between the mining and the dam. By August 

2006, the ongoing deflections were very small. 

There appears to be a very strong correlation between the deflections measured by 

Inclinometer 2 and the proximity of longwall mining. The larger magnitudes of events 

recorded during Panel 7 mining compared to Panel 6 mining may also contribute to the 

larger lateral deflections observed during Panel 7 mining. 

2.2.3 Inclinometer 3 

Inclinometer 3 was installed in the dam's right (west) abutment in 1998. This pipe 

extends through about 7 feet of clayey overburden soil, underlain by predominantly 

mudstone to about 42 feet, and terminates after penetrating about 11 feet into sandstone 

at a total depth of 53 feet. The positive "A" axis of Inclinometer 3 is oriented 

predominantly away from the dam and 20 to 25 degrees upstream of the dam axis. The 

positive "B" axis is oriented predominantly upstream toward the reservoir. 

Profiles of deflection measurements recorded at Inclinometer 3 are shown on Figure B-5. 

The deflection shape shown for the "A" axis is relatively irregular, with zones of both 

positive and negative deflections at varying depths. The deflections are predominantly in 

a positive direction below 45 feet, negative between 45 and 33 feet, positive between 33 

and 20 feet, negative between 20 and 13 feet, and positive again above a depth of 13 feet. 
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The peak deflection in each zone is generally about 0.2 to 0.3 inch, with a maximum 

deflection approaching 0.5 inch at the top of the pipe. 

The "B" axis shows very small deflections below a depth of about 43 feet. Above 43 feet, 

the deflection profile is characterized by a roughtly linear increase to about 0.3 inch at 

the top of the pipe. 

Figure B-6 is a plan VIew of the deflection measurements in Inclinometer 3. The 

predominant plane of back-and-forth lateral deflection is parallel to the dam axis, but an 

overall mov~ment in the upstream direction is also apparent. 

The irregular shape of the "A" axis deflection profile may be cause by compressional 

defonnation of the pipe. An alternative explanation could be that various layers of rock 

are shifting independently from one another. 

Figure B-7 shows the deflection for the various depth intervals plotted versus time. On 

this figure the trend is very similar to that shown for Inclinometer 2 on Figure B-4. 

Again, it appears that relatively small lateral ground movements occurred at the abutment 

during mining of Panel 6 in 2005, followed by larger deflections occurring during Panel 

7 mining. As was the case with Inclinometer 2, the rate of deflection at Inclinometer 3 

was very small during periods of limited or more distant mining activities, such as 

November-December 2005 and after August 2006. 

The deflections measured at Inclinometer 3 are substantially smaller than those measured 

at Inclinometer 2; however, it should be noted that the bottom eight feet of Inclinometer 

2 appear to be fixed in place, suggesting that the pipe may be anchored in a stationary 

stratum. By contrast, Inclinometer 3 shows deflections beginning at the deepest 

measurement interval (51 to 53 feet). This observation suggests that the bottom of the 

Inclinometer 3 pipe may not be anchored as the Inclinometer 2 pipe appears to be. The 

deflection measurements for this pipe could be relative to a non-stationary bottom point, 

and it may not be appropriate to interpret the deflections shown for Inclinorrt~te! ~3":"as r-.AT~:D 

absolute deflections. 
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2.2.4 Inclinometer 4 

Inclinometer 4 was installed in February 2005 on the west rim of the reservoir upstream 

of the dam. This instrument is located immediately west of the roadway in the lower 

portion of an apparent slide mass. The pipe extends through approximately 37 feet of soil 

and penetrates about 30 feet into the underlying bedrock to a total depth of 67 feet. The 

positive "A" axis for this inclinometer is oriented in an easterly direction toward the 

reservoir. The positive "B" axis points downstream toward the dam. 

Deflection profiles for Inclinometer 4 are shown on Figure B-8. The profile for the "A" 

axis exhibits a distinct down-slope displacement between the depths of 61 and 63 feet. 

Over time, the magnitude of this displacement has increased to approximately 0.3 inch. 

The maximum displacement is located at a depth of 59 to 60 feet, and the lateral 

displacement tends to decrease gradually coming up the pipe from that depth. This 

deflected shape suggests a discrete failure surface at a depth of about 62 feet, with a 

slight backwards rotation of the moving mass. The larger displacements shown in the 

upper 3 feet indicate that the top of the pipe is somewhat loose or influenced by shallow 

ground movement at the edge of the roadway. 

The boring log recorded during installation of Inclinometer 4 shows that the bedrock 

above a depth of 64 feet is primarily mudstone. The log notes that clay seams were 

present in the mudstone core sample retrieved from a depth of about 61 to 64 feet. The 

log also shows sandstone below a depth of about 64 feet. Based on the boring log and the 

observed deflections, it appears that the slip surface is located within the mudstone layer 

with clay seams encountered immediately above the sandstone. 

The "B" axis of Inclinometer 4 shows relatively small displacements, with the exception 

of the near-surface deflections in the upper 3 to 4 feet. The pipe appears to be anchored 

and stationary from depths of 79 to 63 feet, with a slight discrete deflection in the 

downstream direction between 63 and 61 feet. This deflection tends to reverse to the 
I r" ~ .- ~ .~ n..' '~D 

upstream direction between 41 and 43 feet. The deflections on the "B" axis tend to go 
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back and forth over time, and it is possible that the deflections shown are of a small 

enough magnitude to be within the accuracy limits of the instrument. 

Figure B-9 shows a plan VIew of the Inclinometer 4 deflection measurements. 

Disregarding the outlying points at depths of 1 and 3 feet, the deflection is predominantly 

eastward down the slope and into the reservoir, as would be expected. 

The deflection of Inclinometer 4 along the "A" axis is plotted versus time on Figure B-

10. The same trend observed at Inclinometers 2 and 3 is also apparent at Inclinometer 4. 

One notable difference is that the deflections attributable to mining of Panel 7 appear to 

subside several months earlier (around June 2006) at Inclinometer 4, while they continue 

until about August in the west abutment area of the dam. The approximate zones of 

mining during which the most significant deflections occurred at Inclinometers 2, 3, and 

4 are shown on Figure B-ll. This different influence zone for Inclinometer 4 suggests 

that the slide mass monitored by Inclinometer 4 may be less sensitive than the west 

abutment area to smaller ground motions originating at a greater distance. Another 

possible explanation is that the displacements measured prior to June 2006 may have 

moved the slide mass into a more stable position, thereby increasing the threshold level 

for ground motions to cause significant displacements. 

2.3 Piezometers and Observation Wells 

The dam has been heavily instrumented with piezometers and observation wells to allow 

careful monitoring of any changes in seepage behavior. The locations of these instruments 

are illustrated on Figure 3, and the piezometer and well readings are summarized in 

Appendix C of this report. 

As noted previously in this report, Observation Wells 1 and 4 and Piezometers 2, 3, 5, 6, and 

7 were all installed in 1998. During the initial Mining-Induced Seismicity study (2005), it 

was noted that the historical readings from at least one of these instruments (Observation 

Well 1) were very erratic. Piezometers 8 through 14 were installed early in 2005 to verify the 

readings of the existing instruments and to allow monitoring at a greater number of locations 

• and depths. After mining of Panel 7 was completed and inclinometers showed evid cfJo 0P I\TED 
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displacement at the west (right) abutment, Piezometers 15 and 16 were installed at the right 

• abutment to more closely monitor seepage at that location. It should be noted that some 

piezometer locations have two piezometer tips, with one tip located below the dam in the 

foundation material, and a shallower tip located within the embankment. 

• 

The water elevation in each piezometer is plotted versus time on Figure C-l. The tip 

elevation for each instrument is marked at the beginning of the plot. The water elevation in 

the reservoir on the date of each reading is also shown on this figure. From 1998 to 2004, 

water level measurements were generally recorded frequently during the summer months but 

very infrequently during the winter. As would be expected, the water level in the reservoir is 

typically at its highest in the spring of each year, with a slight drawdown occurring over the 

summer and into the fall months. It is notable that the reservoir is generally drawn down only 

6 to 12 feet below the spillway elevation in the course of a year. 

Figure C-l shows that the water levels in the piezometers and observation wells generally 

rise and fall with the water elevation in the reservoir. The one exception is Observation Well 

1 (OB-l), which had very erratic measurements from 1998 and 2004. Some effort was made 

to flush out this well in 2005. Readings since that time have been substantially less erratic, 

but still more irregular than those of the other instruments. 

The general consistency of the water level readings, with seasonal fluctuations corresponding 

to the reservoir level, is indicative of consistent seepage conditions within the dam and 

foundation. No substantial or unusual changes in these water levels have been noted, despite 

the lateral displacements indicated by the inclinometers at the west abutment. 

2.4 Seepage Monitoring Points 

Seepage through the dam, foundation, and abutments is collected at three locations, including 

the toe drain connected to the dam's internal drainage system, a seepage collection system 

located on the east (left) abutment, and a collection pipe located on the west (right) abutment. 

The flows from the drains are measured by recording the time to fill a container of known 

volume with water from each collection point. The clarity of the water has Iso ~en 
L.. ,{L.TED 
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recorded during seepage readings. Clear seepage water indicates that the flow is adequately 

filtered and is not moving material through the dam or foundation. Cloudy seepage water 

could be a sign of internal erosion, which could lead to a piping-related failure of the 

structure. 

The seepage flows from each drain are plotted along with the water surface elevation on 

Figure C-2 in Appendix C. From the figure it is apparent that the reservoir surface fluctuated 

between about elevation 7586 feet in the winter months to about elevation 7592.5 feet in the 

summer months in 2006 and 2007. The seepage rates measured at the drains appear to 

correlate with the reservoir water level, with the greater flows occurring during periods of 

higher water elevations in the reservoir. 

The greatest flows were measured at the left abutment. The left abutment seepage collection 

system was constructed in November 2005 to collect water that was seeping through the left 

abutment and causing some instability of the overburden soils in this area. The seepage from 

this drain generally varied between about 10 and 20 gallons per minute. 

The water in these drains was generally frozen in the winter months, and negligible flows 

were noted at these times. Flow rates ranging from about 2 to 6 gallons per minute were 

typically recorded during warmer periods. 

2.5 Survey Points 

West Ridge Mine contracted with Ware Surveying to provide surveys of points on the dam 

and the slopes west of the reservoir at various times throughout the monitoring program. The 

intent of these surveys has been to monitor movements of the slide areas and to verify that 

significant movements of the dam itself do not occur. Data obtained from the surveys is 

summarized in Appendix D of this report. 
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2.5. 1 Survey Points on Hillside West of Reservoir 

Figure D-1 shows the survey points located on the hillside slopes west of the reservoir. 

Points 1 through 14 form a rough line down the hillside in the slide area above the dam. 

Points 30 through 49 form a similar line for tracking movements of the hillside near the 

upper end of the reservoir. The coordinates surveyed for each point on six dates between 

September 2004 and May 2007 are shown on Table D-1. 

The changes in the surveyed northing, easting and elevation coordinates for points 1 

through 14 are plotted on Figures D-2a, D-2b, and D-2c, respectively. It will be noted 

from Figure D-2a that the uppermost points (Points 1 through 8) do not exhibit a clear 

trend of displacement in any particular direction. Point 1 shows a northerly displacement 

greater than one foot in the August 2005 survey, but returns to very near its original 

position in the following survey. The displacement of Point 1 shown in August 2005 is 

likely an error in the surveyor in data tabulation. 

The lower points on the hillside above the dam (Points 9 through 14) appear to have 

undergone northerly displacements in the order of 0.25 to 0.5 foot during the 2006 

mining work. Figure D-2b shows that all of the points in the group above the dam 

experienced easterly displacements of about 0.6 to 1.2 feet during this same time period. 

Figure D-2c shows the same trend, with the elevations of the points decreasing by about 

0.5 to 1.8 feet between August 2005 and October 2006. The change in elevations was 

more pronounced at the uppermost points, and generally decreased at points closer to the 

dam. All coordinates show substantially less movement during the last survey interval 

(October 2006 to May 2007) after mining of Panel 7 was essentially complete. 

The changes in the surveyed northing, easting, and elevation coordinates for Points 30 

through 49 are plotted on Figures D-3a, D-3b, and D-3c. The northing coordinates of 

these points show a tendency to move south during 2005 and into April of 2006, followed 

by a more northerly motion between April and October 2006. The changes in the 

northing coordinates are less than 0.5 foot. The easting coordinates are relati ely ~t~hle ...... "-ED 
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until the April to October 2006 interval, at which time most of these coordinates show an 

eastward shift ranging from about 0.4 to 0.7 feet. It is noted that the two lowest points on 

the slope (44 and 45) moved very little over this time interval, suggesting that the 

activated slide mass ends somewhere between points 43 and 44. 

The elevations of points 30 through 49 show a general trend of downward displacement 

between December 2004 and October 2006, with the greatest movements typically 

measured over the last six months of this period. The total change in elevation 

coordinates ranged from almost a foot at the upper end of the group to less than 0.2 foot 

at the lower end. As was the case with Points 1 through 30, the coordinates of Points 30 

through 49 show very little movement between October 2006 and May 2007, after 

mining of Panel 7 was complete. 

2.5.2 Straight-Line Survey of Dam Crest 

Appendix D also contains a description of straight-line surveys performed by Ware 

Surveying at the request of the mine (See Exhibit D-l). This survey work involved 

setting a monument on the east dam abutment to line up with a number of the 

instrumentation covers along the dam crest. Between May and December 2006, this line 

was surveyed at least monthly (more frequently between May 26 and August 11) to 

verify that none of the points on the dam crest moved downstream or upstream relative to 

the benchmark and the other points. 

Beginning in December 2006, the horizontal distance from the benchmark to each of the 

points was also surveyed to check for displacements along the dam crest parallel to the 

dam's longitudinal axis. This straight-line survey effort has continued at approximately 

monthly intervals since that time. The locations of the straight-line survey points are 

identified with the prefix "MW" on Figure D-4 in Appendix D. A summary of surveyed 

distances through October 2007 is shown on Table D-2. No noticeable transverse 

movement has been identified over the time period that the straight-line survey has been 

performed. No significant longitudinal movement along the dam axis has been measured 

since the distance measurements were first recorded in December of 2006. 
I err IR T D 
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2.5.3 Settlement Monitoring Points on Dam Crest 

The points labeled with the prefix "C" on Figure D-4 are settlement monuments 

embedded in the crest of the dam. The elevations of each of these points have been 

measured over time using a differential level survey. Surveys were performed once each 

year between July 2002 and August 2005. Four surveys of these points were performed 

between March 21 and May 30,2006, when mining was occurring near the dam in Panel 

7. Additional surveys were perfonned in August and September, 2006, and in October 

2007. 

The surveyed elevations of the monuments on the dam crest are tabulated on Table D-3 

in Appendix D, and the differences in elevation using the July 2002 survey as a baseline 

are plotted on Figure D-5. This figure shows that most of the elevation differences were 

less than 0.05 foot. The points located on the westerly half of the dam (C-l , C-2, C-3, and 

C-4) nearest the mining activities appear to have undergone some vertical displacement. 

Slight upward displacements are evident during mining of Panel 6 in 2005, with more 

significant displacements noted during mining of Panel 7 in 2006. The points on the 

easterly half of the dam (C-5, C-6, and C-7) appear to have undergone very little vertical 

displacement during the survey period. 

Of particular interest is the 0.2-foot (2.4-inch) vertical displacement measured at point C-

2. Most of this displacement was measured during mining of Panel 7. Point C-2 is located 

near Inclinometer 2, which measured approximately 3.5 inches of lateral displacement 

toward the maximum section of the dam. It would appear based on these data that the 

west end of the dam was pushed slightly upward and to the east as mining was performed 

near the dam. 
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3 SUMMARY AND CONCLUSIONS 

This section provides a brief summary of the findings of the monitoring data described in the 

previous section, and presents several conclusions that may be drawn based on this data. It 

should be noted that mining in the West Ridge Mine continues to occur, along with regular 

monitoring of impacts at the reservoir site. The current mining is at a much larger distance from 

the dam than Panels 6 and 7, but the distance between the reservoir and active mining areas is 

expected to decrease over the next several years. Data collected during this future mining will 

likely lead to some refinement of the conclusions presented below. 

3.1 Mining-Induced Ground Motions at Grassy Trail Reservoir 

The longwall mining operation performed in Panels 6 and 7 resulted in ground motions 

detected on the hillside west of the dam, as well as on the crest of the dam itself. The 

recorded mining-induced ground accelerations at the dam were relatively small during 

mining of Panel 6, and increased substantially during mining of Panel 7. The number of 

mining-induced events detected by instrumentation at the reservoir also increased 

substantially during Panel 7 mining. The increase in the number of events and the recorded 

acceleration levels appears to be strongly connected to the increased proximity of mining. 

There appears to be a lag of a few weeks up to several months between the time period of 

closest-proximity mining and the time of maximum mining-induced ground motions at the 

reservOIr. 

It was also noted that the earthquake magnitudes reported by the University of Utah during 

mining of Panel 7 were substantially larger (up to a magnitude of 2.6) than those reported 

during the mining of Panel 6 (maximum magnitude of 2.0). During a review meeting 

following the mining of Panel 7, it was suggested that as adjacent panels are mined, the 

potential area that can collapse at a given time becomes larger. When a panel is mined 

adjacent a previously mined panel, there is potential for collapse in both the first and second 

panels, increasing the width of mined area that could collapse at a given time. Collapse of a 

wider area would release more energy and be detected as a larger-magnitude event. 
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The larger area of mined space may have contributed to the larger events recorded during 

• Panel 7 mining. The increase in event magnitudes from Panel 6 to Panel 7 may also be 

related to variations in cover depth, geologic features, mining practices, lag time in collapse 

of the mine roof behind the longwall operation, and/or other factors. It is interesting to note 

that, according to the Panel 7 mining dates shown on Figure 5, the distance mined during 

February 2006 was only about 75 percent of the distances mined in both January and March 

2006. The apparent change in the rate of mining may have somehow contributed to the larger 

magnitude event reported on March 11. The slower mining rate in February could also 

indicate the presence of a geologic anomaly that may have affected the event magnitudes in 

this area. Determining the most likely causes of the larger-magnitude events during Panel 7 

mining is beyond the scope of this report; however, the increased event magnitudes 

undoubtedly contributed to the larger ground motion values recorded at the dam site. 

The August 2005 Mining-Induced Seismicity Study used an attenuation relationship 

developed by McGarr and Fletcher (2004) to estimate the potential range of ground 

accelerations for mining-induced events near Grassy Trail Reservoir. The March 11, 2006 

• event of magnitude 2.6 was likely caused by collapse of the mine ceiling over the area mined 

in the previous weeks and months. It is our understanding that the area of Panel 7 nearest the 

dam was mined in February and March of 2006. The estimated hypo central distance from the 

nearest mined area to the hillside ground motion instrument during this time ranges from 

about 1700 to 2200 feet. For a magnitude 2.6 event occurring within this range of distances, 

the McGarr-Fletcher equation predicts peak ground accelerations in the order of 0.05 to O.1g. 

• 

For the March 11, 2005 event, the McGarr-Fletcher relationship under predicts the recorded 

ground motion at the dam site by a factor ranging from 3 to 7. This discrepancy does not 

necessarily indicate that the attenuation equation is not a useful tool for predicting ground 

motions at the West Ridge / Grassy Trail site. In fact, McGarr and Fletcher noted that only 

68% of the peak acceleration data from which the equation was developed were within a 

factor of 3 of the values predicted by the equation. Considering the scatter in the Trail 

Mountain data used to develop the equation, along with the differences in conditions at Trail 

Mountain compared to conditions at West Ridge, the under prediction of the March 11, 2006 
I '':;r'M,''':::;R/\TED 
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acceleration value is not surprising. However, this case does underscore the importance of 

• using caution and judgment in any efforts to predict ground motions. 

• 

• 

3.2 Permanent Ground Deformations at Grassy Trail Reservoir 

3.2.1 Grassy Trail Dam Embankment and Abutments 

The inclinometer located at the left ( east) abutment did not show substantial deflections 

as a result of the mining-induced ground motions. The inclinometers at the right (west) 

abutment did measure deflections. Inclinometer 2 extends through the embankment 'and 

into the foundation, and lateral deflection of up to 3.5 inches has been recorded in a 

direction parallel to the dam axis moving away from the west abutment. The 3.5-inch 

deflection does not occur at a discrete depth as would be expected where a defined failure 

surface exists. Instead, the deflection occurs gradually between depths of about 120 and 

66 feet. Inclinometer 3 is located in the west abutment and shows both positive and 

negative deflections in different depth zones. The maximum deflection magnitude 

measured in this inclinometer is about 0.4 inch. The unusual deflection profile may be 

indicative of compressional forces on the inclinometer pipe. It is possible that the bottom 

of this pipe is not fixed into stationary material, and the actual deflections . may be 

substantially different than the deflections relative to the bottom of the pipe as shown on 

the inclinometer profiles. 

Both Inclinometers 2 and 3 exhibited some deflection during mining of Panel 6, with the 

deflection rate decreasing as mining moved farther away to the north and west of the 

dam. Deflection rates near the end of Panel 6 mining (Nov-Dec 2005) were minimal. The 

deflections began to increase as mining began in Panel 7, with the peak deflection rates 

occurring in the weeks and months following mining at the closest distance from the 

dam. The deflection rate decreased substantially as mining in Panel 7 moved away from 

the dam in the latter part of 2006; however, there is some evidence of very slight 

deformations continuing into the following year. 

The displacements measured at Inclinometers 2 and 3 are predominantly directed along 

the dam axis toward the maximum section of the dam. The earthfill dam emba ATE 0 
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a buttressing effect on motions in this direction, and deflections in this direction are of 

somewhat less concern, with respect to embankment stability, than deflections indicating 

movement perpendicular to the dam axis. 

Settlement monument C-2, near the west end of the dam, showed slight signs of upward 

movement during Panel 6 mining, followed by more significant upward movement 

during mining of Panel 7. The monument elevation has increased about 2.4 inches. This 

observation, along with the observed lateral movement of 3.5 inches, suggest that 

movement in the west abutment area has pushed the west abutment several inches 

upward and toward the east. 

The straight-line survey work conducted beginning in May 2006 has reported no 

evidence of lateral movement of the dam crest in an upstream or downstream direction. 

The surveys of horizontal distances along the dam crest have not shown significant 

longitudinal movement along the dam crest since these distances were first surveyed in 

December 2006. 

Concern has been expressed that the lateral movements measured along the dam axis at 

the left abutment may result in zones of tensional forces having a tendency to open up 

internal cracks in the dam and/or foundation. This is a valid concern, as seepage through 

such cracks could cause internal erosion and further open the cracks, resulting In 

progressively larger seepage through the dam and potential piping-type failure. 

Several factors help diminish the likelihood of increased internal erosion developing in 

the areas of recorded lateral deformations. As noted in the August 2005 Mining-Induced 

Seismicity Report, the dam embankment materials are predominantly lean clay, clayey 

sand, and clayey gravel, and our investigations have found that the soils in the outer 

downstream zone are similar to those in the central core of the dam. The foundation soils 

also contain significant percentages of clay and silt, and the near-surface bedrock is 

predominantly shale with some weathered sandstone. The clayey embankment and 

foundation soils, as well as the shale bedrock, have self-healing characteristic. Small 

cracks in these materials tend to fill in with the surrounding material, reducing the 
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potential for pIpIng through such cracks. The cumulative deflection measured in 

Inclinometer 2 appears to occur gradually over a significant depth interval (about 50 to 60 

feet), suggesting that tensile strains and resulting cracks at a given depth would be 

relatively small despite the cumulative deflection being of considerable magnitude. 

The piezometer and drain measurements to date have not shown evidence of changes in 

seepage behavior through the dam, including the west abutment area. The water in the 

drains has been clear, and no reports of cloudy or discolored water indicative of internal 

erosion have been made. The dam appears to have performed well to date despite the 

measured lateral movement at the west abutment, and the dam and foundation materials 

are somewhat resistant to piping through small tensile cracks. Continued monitoring will 

be critical to verifying the long-term performance of the dam, and recommendations for 

future monitoring are outlined in Section 4 of this report. 

3.2.2 Slide Areas on Hillside West of Reservoir 

Inclinometer 4, located upstream of the dam on the west rim of the reservoir, has shown 

discrete deflections of up to 0.3 inch at a depth of about 62 feet below the ground surface. 

Very slight deflections were measured at this depth during mining of Panel 6, but the 

large majority of this deflection occurred between February and June of 2006, when 

mining in Panel 7 was closest to the inclinometer. Measurements recorded since June 

2006 suggest that this slide area has been much more stable since that time. 

Points surveyed on the hillside west of the reservoir indicated substantial downslope 

movement (approaching 2 feet at some locations) during mining of Panel 7. These areas 

appeared to experience much less movement once mining of Panel 7 moved well away 

from the dam. These slides may become more active as future mining activities approach 

the reservoir and mining-induced ground motions again increase at the site. It should also 

be noted that increases in slide movement could occur due to other factors - such as 

above-average precipitation and changes in the moisture conditions in the hillside - that 

are entirely unrelated to the mining activities. 
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4 RECOMMENDATIONS 

It is apparent from the data collected that mining activities iIi West Ridge Mine have caused 

mining-induced seismic events, and that ground motions caused by these events are detectable at 

Grassy Trail Dam and Reservoir. These ground motions have caused some measurable 

permanent deformations of the ground surface on the hillside west of the reservoir, as well as 

lateral deformations at the west end of the dam. Despite the recorded deformations, the dam 

appears to be performing well, and ongoing deformations have been very small since mining of 

Panel 7 concluded in the fall of 2006. 

The inclinometers suggest that slight deformations (creep) may be ongoing at the dam's west 

abutment. Continued monitoring of these inclinometers is recommended to verify that the rate of 

this movement does not increase. Regular monitoring of piezometers and seepage collection 

points is also recommended to verify that the recorded lateral movements do not result in 

increased seepage and/or internal erosion of the dam. This monitoring is critical to ensure 

adequate long-term performance of the dam and the safety of people and facilities located 

downstream. 

A meeting was held in November 2006 to review the data collected during the mining of Panel 7. 

The monitoring schedule developed in this meeting is included for reference as Exhibit E-l in 

Appendix E of this report. 

A meeting was held in October 2007 with representatives of the Utah State Dam Safety Office, 

the Bureau of Land Manage, the Utah Division of Oil, Gas, and Mining, East Carbon City, 

Sunnyside, City, West Ridge Mine, RB&G Engineering, and others in attendance. Based on this 

meeting and subsequent communication between the State Dam Safety Office, West Ridge Mine, 

and RB&G Engineering, the monitoring schedule included as Exhibit E-2 in Appendix E of this 

report was adopted until further notice. It is anticipated that the parties involved will meet yearly 

while mining continues, in order to review the monitoring data and update the monitoring 

schedule as needed. The frequency of monitoring may be increased at any time as dictated by 

unexpected changes in the monitoring data. INCOI.PORf-'\TED 

r R 2 3 2011 
I 

Oiv. of Oil, Gas & j .1ing I 

-------------------------------------------------------------------------RB&G ENGINEERlNG, INC. 
Provo, Utah 
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As noted in Exhibit E-2 in Appendix E, we will continue to perform daily reviews of the data on 

• the UUSS web site. If an event of magnitude greater than 3.0 is reported within 5 miles of the 

dam, thorough site reconnaissance and reading of the ground motion instruments will be 

performed within 24 hours. Reading of all other instrumentation (inclinometers and piezometers) 

will also be perfonned if any recorded ground acceleration exceeds 0.2g. 

The data collected to date can increase our understanding of the effects of mining-induced 

seismicity, and continued monitoring will supplement this database. Detailed reviews and 

analyses of these data may be performed to develop predictive relationships for use in future 

studies and planning. In particular, the data recorded at Grassy Trail Reservoir can be compared 

to the McGarr-Fletcher attenuation relationship that was developed based primarily on mining in 

the vicinity of Joe's Valley Reservoir. Refinement of the McGarr-Fletcher relationship may be 

possible, or a different site-specific relationship could be developed for the West Ridge / Grassy 

Trail location. In any case, it should be noted that the accelerations recorded at a given location 

are likely a function of many unknown and/or poorly understood site-specific factors, and 

attenuation relationships should be used to predict ground motions only with a great deal of 

• caution and judgment. 

• INCCRPORtTED 

________________________ '5_R .. 73 2011 
RB&G ENGINEERING, INC. 
Provo, Utah 
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Table A-1 
Monthly Summary of Ground Motions 

f Month 

I Device on Dam ~ Device on Hillside ~ UUSS Earthquakes 
! 

No. of Max Per I Max PPV I Max Acce!. I No. of I Max Per I Max PPV Max Acce!. ! No. of I Max I 
Events Day i (mm/s) I (g) I Events Day I (mm/s) (g) i Events Magnitude i 

! 
! I i I 

I Jan 2005 I 0 i 
~ 5 I 3 I 1.10 0.015 , 0 , --- --- --- I I ---

I Feb 2005 0 --- --- ! --- T30 5 , 1.49 0.018 I 4 I 1.7 I 

i Mar 2005 1 1 1 I 1.25 0.007 I 61 6 I 2.17 0.020 ! 1 I 1.7 I 
I I 

i Apr 2005 10 I 2 I 1.25 I 0.012 i 84 7 I 1.61 0.020 I 5 I 1.8 ~ 
I 

I 
! May 2005 10 I 2 I 1.47 0.010 

I 
124 I 14 3.10 0.025 I 2 I 

I I ,. I + ! I 
2.0 I 

i Jun 2005 I 4 I 2 I 2.00 0.010 

I 
72 I 7 3.87 0.032 5 1.6 -J I i l I 

, Jul2005 0 --- I --- --- 20 51 1.20 0.018 I 2 I 1.6 I I I I 

' Aug 2005 28 i 3 ! 3.26 0.028 ! 56 j 5 I 4.75 0.027 I 30 1 1.9 ! 
; Sep 2005 43 1 3.44 I 5~ 4.92 0.027 I 36 i 1.9 

-, 
4 0.018~_~-L i I ,. 

3 1 1.71 I 0.017 ~ 13 I 3 ! 1.48 I 0.018 r- 4 1.6 -i 
~~~-+-~O~--'-------'------ --.:---. .=-- +-...'1/a _I removed for re-calibration ·1 8 -!- 1.6 _1 

2 1 0.083 I 0.018 ~ n/a l-device moved to new location t 2 I 1.7 I 
t---_ _ -t-__ t---_3 __ -'-_1_.9_o_ 1'-0.015- i. ____ 2Cl[-3--'l 2.16 i' 0.015 ~ 4 : 1.7 I 

5.84 T' 0.058 I 81 ; 11 II 9.75 0.091 10 r-- 2.2 'I 
Mar 2006 i I 30.4 * i 0.268 ~· 223 I 13 i 33.1 * I 0.348 'j 44 '2.6'--1 

!~pr 2006 l 228 ! 15 ~ 20.7 ! 0.182 I 235 I .~_! 17.5 ! 0.159 69 i 2.1 . I 
l May 2006 i 130 --1 12 ! 13.3 1 0.113 ._,; 165 ,~~_,! _, 14.8 i 0.108 ! 46 . ~ __ . 2.4 =J 
, Jun 2006 : 90 1- 8 I 8.80 -+ __ 0.075 -1 118 I 9 i 7.30 I 0.099 .. I 61 i 2.0 __ I 
W ul 200~ 93 _~_. __ 8 ___ L __ 5.59 ._~ 0.048 --4 __ ~_t-__ L __ j __ 4.40 __ L~5 -L~J--~~. ! 

I Aug2006 ! 72 ! 6 .-t--~-.+- 0.020 I 64 ~_~_.~! __ ~~~L_; J1~l_.~_._J 
I Sep2006 : 16 _~ ___ ~ ___ ~ __ 2.05 __ ~_O.018 .~ 17 L,' _._3_ .J __ ~~ __ ~._~083 ___ ~_+-_!.~ __ ~ 
i Oct 2006 I 0 i --- 1-_-=--__ .. _~-- _--=-._~--O -~-=-.--. .-=---+- --- L ..Q.-J --- ~ 
, Nov2006 ! O ! : --- ! --- I 1 " 1 : 0.752 , 0.010 I 0 i I 
! Dec 2006 , 0 I --- I --- : --- ~ 0 --- L --- I --- I 1 1.3 
i Jan 2007 I 0 I_-=--~_.-=-,~~~~-~=--_~. 0 : --- 1 --- [- _~~--=------t=~ __ ~! 1.6 I., 

. Feb 2007 0 . --- I ._=:.. __ ~_ --- L __ O -I=~_J_-=-_L_---=-:...._r= 1 ~ 1.5 . 
I Mar 2007 I 0 ---=-----1. --- I --- ! 0 1-- !, --- I _ --- 1 40 2.0 J 
! Apr 2007 II 0 L -=-.-L I 0 I -= 1. I I 17 .1 1.6 : 
I !. ----r- I I . I I -l 
: May 2007 ! 0 I --- i 1 .1 1 I 2.50 ., 0.020 ! 41 I 1.9 .. -.J 

r Jun 2007 I n/a errors 1 ! 1 ! 1.05 I 0.010 I 61 I 2.0 I 

r Jul 2007 I n/a removed for re-calibration i 1 ' 1 0.902 ! 0.008 I 47 1 2.3 1 
i Aug 2007 ! n/a : --- .~ _J __ 1 __ ~ 1 i 0.074 I 0.010 _L 23 _~ 1.6 ~ 
i Sep 2007 ! n/a --- I --- I 0 : I I t 1 I 1.7 
Lgct 2007 I n/a ---~_~_- --1. 0 I ! --- , I 24 I 1.8 . 

I ~~~ ;~~~ I g --- 1 --- I ~~: I, removi
d 

for re-cal!ibration ~ :~ I ; ; i 
: Jan 2008 I 7 1 2.98 1- 0.027 i n/a removed for repair 1 35 ! 2.4 I 

Notes: Max. PPV = Maximum Peak Vector Sum Particle Velocity Recorded During the Month 
Max. Accel. = Maximum Peak Acceleration Recorded During the Month 
* PPV value greater than range limit (31.7mm/s). Value shown may be lower than actual PPV 

INCO F'0f 4TED 
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GRASSY:3A - A Axis vs B Axis 
Initial survey: 7/20/2004 09:03 AM 

I • I 
1.0 - 12/15/2007 01 :04 PM 

en 
Q) 
.c 
u 0.5 c 
c 

+oJ 

C 
Q) 

E 
Q) 
u 
m 
c.. 
en 0.0 

£:) 
Q) 
> :;:; 
m 
::l 
E 
::l 
() 

DOWNSTREAM ~ 

WEST 

----- ------ \ -- ----- 7\-- --- ----

" \ 

? 

" . 
" ~? r UPSTREAM 

? : 

~? i 
? : 

" "" '~ 
~ 

" " : 
en -0.5 - - - - - - - - - - - - - - - - - - - - - - - - - - I -----j- ----- ---------- --------- ------- ------ - -- --~---- -- ----- -- -- -- -! - ------- - --- - ---- - --- - - ----- ----

~ 
« ~ EA~ i 

-1.0 

-1.0 -0.5 0.0 0.5 1.0 
B Axis Cumulative Displacement in Inches 

INCORPORATED 

FIGURE 8-6 Div. of 011, Go .. , & ~ !njng 

INCLINOMETER 3 - PLAN VIEW OF DEFLECTIONS 

PROVO, UTAH 
GRASSY TRAIL DAM AND RESERVOIR - CARBON COUNTY, UTAH 



• 
0.75 

I -'"J-

0.70 -
0.65 -
0.60 
0.55 
0.50 J .• ~-. 
0.45 -
0.40 
0.35 
0.30 

'2 0.25 
:=- 0.20 
c:: 

0.15 Q) 

E 0.10 Q) 
0 

0.05 ro 

3 - 19 feet 
19 - 23 feet 
23 - 41 feet 
41 - 45 feet 
45 - 51 feet 

15.. 
.~ 0.00 +- ---Cj _(j)--i=~-' ::"':' ± 
0 
(i.) -0.05 
j; -0.10' 
co 
"S -0.15 
~ -0.20 
U -0 .25 

-0 .30 
-0 .35 . 
-0.40 
-0.45 . 
-0.50 
-0.55 -
-0.60 -
-0.65 
-0.70 
:p.75 ,-
~. -47 
£, 

'1 :;t.:"> 
::::c -

() 
r--.....~ 

z 
() 
o 
:.a . 

L() 
0 
N 
~ 
C"') 

44 

~
tr: jJ 

~ RB&G 
.. NGINEERING lfB CJ INC. 

PHOVO, UTAH 

L() 
0 
;:::: 
..-
lO 

135 

- ',, ) 

L() 

0 a 
C"') 

00 

• 
GRASSY 3A, A-Axis 

------- -------- -----

.. e;.] 

-. 

.1/ 
v.:,:.,_V 

v 
tlr -Cr -\'>-

()_4.!r -":"'"'>- \....r t.. ... .() -(")- -0- '0-

.,0() 00' 

i)-

" .Oll l) 

~I;_ ~r. .l/.D- .h' 

-- I 

L() 

e L() £? e ..-
0 

L() 
..- ..-

0 N a to C"') e to N 
to £? e to e 0 0 

to 

..- ..-
In t-

o ...-M 
In (0 cr; 

..-
00 

226 317 408 499 590 

Days since February 16, 2005 

FIGURE B-7 

INCLINOMETER 3 - DEFLECTIONS VERSUS TIME 
GRASSY TRAIL DAM - CARBON COUNTY. UTAH 

681 

V _\~} --\ 
/" 

(\- --th - -(",. () __ ~ -\1 

t-e o 
...-
M 

772 

• 
\1' ... ~ _".1 -\-:t.... 

- ()- - -0 - -(."\... . 

863 954 

47 

-d) 

to 
iO 
T'"" 

N 

-

1045 



o 

10 

20 

30 

40 

50 

60 

70 
-0.50 

Grassy 4 , A-Axis 

1 
-0.25 0.00 

2/10/2007 
5/12/2007 
7/14/2007 

0.25 0 .50 

60 

Grassy 4, 8-Axis 

l 

., - 3/21/2005 

4/18/2005 
6/17/2005 
7/13/2005 

-c~ 11/3/2005 

12/30/2005 
1/3112006 
2/24/2006 

-'.r 3/31/2006 

4/28/2006 
5/27/2006 
6/17/2006 

K 7/14/2006 
8/412006 
9/16/2006 
10/14/2006 

- 12/10/2006 
2/10/2007 
5/12/2007 
7/14/2007 

70~----~----~------~----~ 

-0.50 -0.25 0.00 0.25 0.50 

Cumulative Displacement (in) from 2/16/2005 Cumulative Displacement (in) from 2/16/2005 

PROVO, UTAH 

FIGURE 8 -8 . ~R 2 3 2011 

INCLINOMETER 4 - DEFLECTION PROFILES Div. of Oil, Gc.s I I :.n:ng 
GRASSY TRAIL DAM AND RESERVOIR - CARBON COUNTY, UTAH 



Grassy:4 - A Axis vs B Axis 
Initial survey: 2/16/2005 05:37 PM 
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36653.36 

36687.98 

36730.42 

36774.33 

36827.10 

36858.92 

36949.28 

36972.67 

37003.71 

37047.37 

37064 .60 

37099.90 

35492.68 

35537.75 

35681 .70 

35799.62 

35871 .89 

35937.05 

35978.06 

36033.83 

36107.55 

36157.61 

36208.01 

36328.41 

36430.79 

36547.56 

36676.98 

36788.58 

35025.50 

35140.80 

35258.00 

35379.02 

~ 

WEST RIDGE RESOURCES, INC. 
GRASSY TRAIL RESERVOIR SUBSIDENCE SURVEY 

ELEVATION NORTHING EASTING ELEVATION NORTHING EASTING 

I 
AUG 2005 APRIL 2006 

8172.74 38218.83 36572.19 8172.48 38219.85 36572.39 

8129.79 38252.84 36617.76 8129.43 38252.36 36618.19 

8094.74 38264 .06 36653.59 8094 .52 38263.71 36654.04 

8059.67 38299.65 36688.16 8059.50 38299.47 36688.71 

8023.62 38302.04 36730.77 8023.47 38301 .86 36731.28 

7987.66 38325.78 36774.54 7987.57 38325.54 36775.01 

7950.15 38331.43 36827.41 7949.84 38331.40 36827.89 

7935.29 38313.75 36859.28 7935.07 38313.54 36859.72 

7883.21 38319.37 36949.70 7883.16 38319.39 36950.18 

7844.42 38440.95 36973.01 7844.41 38441.17 36973.49 

7816.13 38476.43 37003.82 7816.01 38476.58 37004.46 

7789.84 38509.90 37047.63 7789.75 38510.00 37048.21 

7771 .39 38555.51 37064.70 7771 .30 38555.74 37065.31 

7739.21 38610.90 37099.98 7739.13 38611.04 37100.42 

8123.68 39908.67 35492.63 8123.62 39908.41 35492.61 

8074.25 40040.27 35537.64 8074.14 40040.02 35537.59 

8079.68 40101 .53 35681.60 8079.54 40101.25 35681.55 

8075.62 40180.37 35799.56 8075.47 40180.19 35799.45 

8066.59 40271 .50 35871 .81 8066.29 40271.44 35871 .72 

8042.83 40342.42 35936.98 8042.64 40342.22 35936.90 
8012.93 40401 .29 35978.09 8012.85 40401 .13 35977.98 
7961 .94 40483.47 36033.73 7961 .81 40483.33 36033.65 
7911 .76 40457.46 36107.54 7911 .50 40457.31 36107.48 
7870.78 40384 .53 36157.45 7870.28 40384.53 36157.40 

7835.58 40369.37 36207.98 7835.12 40369.39 36207.89 

7786.57 40412.33 36328.35 7786.31 40412.05 36328.34 

7766.91 40486.87 36430.73 7766.64 40486.71 36430.69 

7739.55 40456.34 36547.59 7739.41 40456.20 36547.44 

7720.75 40495.05 36676.94 7720.69 40494 .76 36676.73 

7710.37 40539.93 36788.54 7710.27 40539.61 36788.30 

8431 .39 39499.78 35025.57 8431 .30 39499.59 35025.41 

8369.35 39614.13 35140.76 8369.16 39613.90 35140.71 

8284.45 39708.56 35257.99 8284.30 39708.25 35257.81 

8203.46 39797.67 35378.99 8203.35 39797.45 35378.99 

===""V ARE SURVEYING, L.L.C.=== 
1344 North 1000 West - Price, UT 84501 

omce: 435-613-1266 
Email: ware.surveying@emerytelcom.net 

ELEVATION NORTHING EASTING 

I I 
OCTOBER 2006 

8171 .43 38219.98 36572.48 

8128.76 38252.57 36618.18 

8093.74 38263.90 36654 .21 

8058.82 38299.55 36688.92 

8022.88 38302.05 36731.49 

7987.02 38325.70 36775.28 

7949.51 38331 .51 36828.21 

7934.72 38313.63 36859.97 

7882.75 38319.46 36950.41 

7844.07 38441.26 36973.76 

7815.72 38476.71 37004 .85 

7789.46 38510.23 37048.61 

7771.02 38555.84 37065.72 

7738.83 38611.26 37100.75 

8123.32 39908.64 35492.93 

8073.93 40040.30 35538.21 

8079.40 40101 .64 35682.07 

8075.33 40180.57 35800.10 

8066.32 40271.82 35872.32 

8042.63 40342.62 35937.54 
8012.73 40401 .48 35978.63 

7961.70 40483.66 36034.36 

7911 .50 40457.65 36108.20 

7870.42 40384.82 36158.19 

7835.19 40369.65 36208.67 

7786.39 40412.32 36328.96 

7766.67 40486.86 36431 .16 

7739.25 40456.23 36547.80 

7720.55 40494.91 36676.86 

7710.25 40539.70 36788.33 

8431.07 39499.84 35025.94 

8369.06 39614.14 35141.17 

8283.96 39708.48 35258.21 

8203.08 39797.61 35379.42 

~ 

• 
ELEVATIONI NORTHING EASTING ELEVATION DESCRIPTION 

drill hole in stone 

aerial 

aerial 

MAY 2007 

8170.75 38219.94 36572.55 8170.66 1/2" rebarw/cap 
8128.12 38252.50 36618.24 8128.04 1/2" rebar w/cap 

8093.38 38263.88 36654.28 8093.37 1/2" rebar w/cap 

8058.41 38299.58 36688.94 8058.54 1/2" rebarw/cap 

8022.58 38302.08 36731 .51 8022.64 1/2" rebar w/cap 

7986.69 38325.81 36775.38 7986.76 1/2" rebar w/cap 

7949.29 38331.47 36828.18 7949.33 1/2" rebar w/cap 

7934.48 38313.59 36860.02 7934.71 1/2" rebar w/cap 

7882.55 38319.43 36950.43 7882.60 1/2" rebar w/cap 

7843.91 38441 .22 36973.78 7843.95 1/2" rebar w/cap 

7815.59 38476.71 37004.89 7815.69 1/2" rebar w/cap 

7789.39 38510.20 37048.61 7789.45 1/2" rebarw/cap 

7770.95 38555.88 37065.72 7771.00 1/2" rebar w/cap 

7738.66 38611.31 37100.79 7738.77 1/2" rebar w/cap 

8123.12 39908.66 35492.95 8123.05 1/2" rebar w/cap 

8073.60 40040.33 35538.25 8073.54 1/2" rebar w/cap 

8079.14 40101 .64 35682.09 8079.07 1/2" rebar w/cap 

8075.22 40180.58 35800.14 8075.13 1/2" rebar w/cap 

8066.21 40271 .85 35872.35 8066.17 1/2" rebarw/cap 

8042.51 40342.66 35937.58 8042.45 1/2" rebar w/cap 
8012.60 40401.50 35978.68 8012.57 1/2" rebar w/cap 

7961.62 40483.70 36034.44 7961 .65 1/2" rebar w/cap 

7911 .33 40457.74 36108.17 7911.32 1/2" rebar w/cap 

7870.35 40384.90 36158.24 7870.35 1/2" rebar w/cap 

7835.13 40369.70 36208.64 7835.11 1/2" rebar w/cap 

7786.16 40412.30 36328.95 7786.18 1/2" rebar w/cap 

7766.58 40486.93 36431 .23 7766.61 1/2" rebar w/cap 
7739.20 40456.26 36547.82 7739.22 1/2" rebar w/cap 

7720.47 40494.89 36676.89 7720.52 1/2" rebar w/cap 

7710.16 40539.76 36788.33 7710.17 1/2" rebar w/cap 

8430.67 39499.85 35025.91 8430.66 1/2" rebar w/cap 

8368.69 39614.16 35141 .11 8368.65 1/2" rebar w/cap 

8283.58 39708.45 35258.09 8283.50 1/2" rebar w/cap 

8202.74 39797.60 35379.34 8202.59 1/2" rebar w/cap 
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EXHIBIT D-1 - PAGE 1 OF 1 

===========,,7 ARE S{JR'TEYING~ L.L.C.============== 

August 6, 2007 

UtahAmerican Energy 
Attn: Dave Shaver 

Dear Mr. Shaver, 

1344 North 1000 West - Price, UT 84501 
Office: 435-613-1266 

Email: waresurveying@emerytelcom.net 

The purpose of this letter is to document a portion of my involvement with the subsidence monitoring 
survey of the Grassy Trail Reservoir dam. My company was hired by the West Ridge Mine as a survey 
consultant to monitor the dam in October of 2005. My monitoring of the dam included GPS, Total Station, 
and Differential Level observations. In this letter I will summarize the "straight-line" observations that 
were made at the dam. 

In May of 2006 Dave Shaver made the recommendation to perform a "straight-line" observation of a 
number of points along the surface of the dam. This observation consisted of setting up an optical survey 
instrument at one end of the dam and setting markers along the dam that are all on the same sight line. 
Once the marks were set any movement in a direction perpendicular to the sight line would be easily 
detected. On May 26,2006 I set the marks along the dam and made the initial or base line survey. At 
the East end of the dam I pounded a 6-foot long roof bolt (1" diameter solid steel rod) to within 1 foot of 
the dam surface. I also placed concrete around the roof bolt to a depth of 30 inches. I then set up an 
optical survey instrument (a Sokkia Set 2 B 2 Total Station) over the roof bolt and sighted a straight line 
along the dam to the West. On this straight line I was able to line up with a number of the existing 
monitoring wells that are located along the dam. These wells are square metal tubing that are 
approximately 4" X 4" and stick out of the ground a couple of feet. I was then able to line up my survey 
helper who drew a vertical line on 4 of these monitoring wells that were all in a straight line with each 
other and the roof bolt that I was set up over. Since placing the marks and performing the initial survey I 
have made 12 subsequent observations of this straight line on the dates shown below. On every survey I 
set up the same instrument over the roof bolt on the East end of the dam and sighted a straight line to the 
West along the monitoring well marks. And on every survey all of the marks were on the same East-West 
sight line, which indicates there was no movement in a North-South direction for the duration of the 
survey. Beginning on December 14, 2006 we also started measuring distances from the control point on 
the East end to each of the monitoring wells. These distances were then checked on the subsequent 
observation dates, and have shown no movement in the East-West direction. 

Straight-line survey observation dates: 

• May 26,2006 • August 11, 2006 

• May 30,2006 • September 18, 2006 

• June 4,2006 • October 19,2006 

• June 12, 2006 • December 14, 2006 

• June 16, 2006 • January 31, 2007 

• June 20, 2006 • March 1, 2007 

• June 23, 2006 • March 29, 2007 

• June 30,2006 • May 30,2007 

• July 11, 2006 • June 5,2007 

• July 20,2006 • July 1,2007 

Sincerely, 

M. Cody Ware, PLS 

CORDr) ,TED 

2 3 2011 

Div. of 0;1, Gc.s & t. .1:. 9 
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UtahAmerican Energy 
West Ridge Mine 
Grassy Trail Reservoir 
"Straight line" survey data 

STATION 12/14/2006 

MW-1 94.21 

MW-2 141.49 

MW-3 245.90 

MW-4 295.13 

MW-5 394.71 

MW-6 493.96 

MW-7 556.71 

MW-8 708.27 

Movement in straight 
no 

line survey 

• 
TABLE D-2 SURVEYED DISTANCES ALONG DAM CREST 

Distance from control point to face of Monitoring Well (MW) in feet 

113112007 3/112007 3/29/2007 5/30/2007 6/512007 
94.21 94.21 94.21 94.20 94.20 

141.49 141.49 141.49 141.49 141.49 

245.90 245.90 245.90 245.89 245.89 

295.13 295.13 295.13 295.12 295.12 

394.71 394.71 394.71 394.70 394.69 

493.96 493.96 493.95 493.94 493.94 

556.71 556.71 556.70 556.70 556.68 

708.27 708.27 708.27 708.26 708.25 

no no no no no 
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1344 North 1000 West - Price, UT 84501 
Office: 435-613-1266 

Email: waresurveying@emerytelcom.net 
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8/9/2007 

7/1/2007 

94.20 

141.49 

245.89 

295.12 

394.69 I 

493.94 I 

556.69 

708.26 

no 
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TABLE 0-3 ELEVATIONS OF SETTLEMENT MONITORING POINTS ON DAM CREST 

UtahAmerican Energy 
West Ridge Mine 
Grassy Trail Reservoir 
Differential Level survey data 

STATION C-1 

NORTHING 38,830.55 

EASTING 37,333.20 

Differential level survey 
date. 

7/30/2002 Elevation 7593.49 

8/29/2003 Elevation 7593.50 

10/27/2004 Elevation 7593.50 

8/12/2005 Elevation 7593.52 

3/21/2006 Elevation 7593.50 

4/14/2006 Elevation 7593.53 

5/4/2006 Elevation 7593.54 

5/30/2006 Elevation 7593.55 

8/11/2006 Elevation 7593.49 

9/18/2006 Elevation 7593.51 

10109/2007 Elevation 7593.54 

C-2 

38,865.88 

37,471.64 

7590.63 

7590.65 

7590.62 

7590.66 

7590.70 

7590.73 

7590.75 

7590.78 

7590.79 

7590.82 

7590.83 

C-3 C-4 C-5 C-6 

38,892.13 38,917.88 38,943.74 38,969.37 

37,570.28 .... 37,668.82 37,767.40 37,866.16 

7590.29 7590.67 7590.44 7590.08 

7590.31 7590.69 7590.46 7590.08 

7590.30 7590.68 7590.45 7590.08 

7590.32 7590.69 7590.46 7590.09 

7590.30 7590.68 7590.45 7590.09 

7590.31 7590.67 7590.44 7590.08 

7590.31 7590.66 7590.43 7590.08 

7590.31 7590.65 7590.43 7590.07 

7590.31 7590.64 7590.43 7590.07 

7590.33 7590.66 7590.43 7590.08 

7590.33 7590.67 7590.44 7590.08 
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1344 North 1000 West - Price, UT 84501 
Office: 435-613-1266 

Email: waresurveying@emerytelcom.net 
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10/16/2007 
C-7 

38,996.01 

37,964.74 

7590.08 

7590.08 

7590.08 

7590.08 

7590.08 

7590.08 

7590.08 

7590.08 

7590.08 

7590.08 

7590.08 
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APPENDIX 5-17 

GRASSY TRAIL DAM AND RESERVOIR 
MINING-INDUCED SEISMICITY 

SUMMARY UPDATE REPORT, 2010 
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September 3, 2010 

Dave Shaver 
West Ridge Resources, Inc. 
P.O. Box 910 
East Carbon, UT 84520 

RB&G 
ENGINEERING, INC. 

Subject: Mining-Induced SeismicitYB.~ary Update Report - January 2008 to July 2010 
Near Grassy Trail Dam and Reservoir 

Gentlemen: 

A Summary Update Report has b~n completed for the Mining-Induced Seismicity Study at the 
Grassy Trail Dam an(f Res.ervoir in ·Carbon County~ Utah. 

We appreciate the opportunity of P!oviding .~s servi~e for you. If there are any questions relating to 
the infonnation contained herein;·:please calI-: ." . -

Sincerely, 

RB&G ENGINEERING, INC . . 

Michael N. Hansen, P.O. Bradford E. Price, P.E. 

bep/jag 

INCORPORATED 

, R 2 3 2011 

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343 
Div. of Od, Gas & M!ning 

PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-5773 
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Prepared for: 
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S cplember 2010 

RB&G ENGINEERING, INC . 
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MINING-INDUCED SEISMICITY 
NEAR GRASSY TRAIL DAM AND RESERVOIR 

Carbon County, Utah 

Summary Update Report January 2008 - July 2010 

1. INTRODUCTION 

This report summarizes monitoring activities conducted at Grassy Trail Dam and Reservoir 

primarily between the months of January 2008 and July 2010. The project area is shown on 

Figure 1. The primary purpose of this study has been to monitor the effects of mining-induced 

seismicity on the dam and reservoir during and following the mining of Panel 7 in West Ridge 

Mine, and to evaluate potential effects of mining in Panels 18, 19, and 20 near the north end of 

the reservoir. The locations of instrumentation used for the monitoring program are shown on 

Figure 2. This report is an update to the January 2008 Summary Report (Grassy Trail Dam and 

Reservoir, Mining Induced Seismicity Summary Report January 2008, RB&G Engineering, 

January 31, 2008), which summarized monitoring activities between August 2005 and January 

2008. This included the seismic monitoring and ground movements which occurred while 

mining was at its closest point to the dam in Panel 7 during 2006. 

1.1 Mining Timeline and Proximity to Reservoir 

Figure 3 shows the location of the West Ridge Mine operation relative to Grassy Trail Dam 

and Reservoir. This figure shows the locations of Panels 6 and 7 on the west side of the 

reservoir, which were mined in 2005 and 2006. It should be noted that the coal seam mined 

was 1664 feet vertically below the crest of the dam. The nearest point on Panel 7 was 995 

feet horizontally west of the dam's right abutment. Following completion of Panel 7, the 

mining operation moved to Panel 8, located between 2.7 and 4.7 miles west northwest of the 

reservoir (north of the previously-mined panels) as shown on Figure 1. The projected areas to 

be mined in the next two years are shown on Figure 3. From this figure, it appears that future 

mining will gradually progress in an easterly direction, moving closer to the reservoir. Figure 

3 also shows the locations of panels 18, 19, and 20 which are closest to the rese ~, and '"") 'I I 0 

.. R 2 3 2011 

Div. of Oil, Gas & IVlming 



• their projected mining dates as of May 2010. This figure shows a small section west of Panel 

18 about 2,700 feet long and 300 feet wide which is proposed to be mined from August 

through November 2010. 

• 

• 

2. PRESENTATION OF MONITORING DATA 

Summaries of monitoring data obtained by RB&G Engineering from seismic ground motion 

instruments, the University of Utah Seismograph Stations (UUSS), and inclinometers are 

included in the Figure and Table section of this report. Summaries of monitoring data perfOImed 

by others from piezometers, seepage points, and survey points are presented in the appendix of 

this report. This section discusses the apparent correlations between the mining operations at 

West Ridge Mine and the data collected at Grassy Trail Dam and Reservoir. 

2.1 Ground Motion Monitoring Devices 

The Instantel Minimate geophones have provided monitoring of seismic ground motions at 

the site since January 2005. The instruments have been sent to the manufacturer for re

calibration several times since there installation. During calibration, one device was always 

left in operation while the other was being re-calibrated. This was done to ensure that at least 

one device would be present at the site at all times to provide continuous data during the full 

duration of the study. Currently one instnunent is located on the dam while the other remains 

on the hillside where it was located during mining of Panel 7. 

Tables and graphs summarizing the Minimate data are included in the Figure and Table 

section of this report. A summary of the number of events per month and the characteristics 

of the largest event each month since January 2008 is tabulated on Table A-I. 

The number of seismic events recorded on the Dam and Hillside per day since January 2008 

are plotted on Figure A·l. The number of seismic events per day reported by the UUSS is 

also plotted on this figure. The figure shows that the dam and hillside seismic units recorded 
INeG n~I\TED 

the most daily events during January 2008, with a high of only two events per day. The daily 

RB&G ENGINEERING, INC. 

Provo, Utah 

2 3 2011 

Div. of Oil, Gas & Mmi • 

H:\DAMS\Grassy Trail\WestRidgeMine\201O swn repo\MlS_summaryJeport. August2010 doc 

Page 2 
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number of events recorded at the reservoir decreased significantly after January with one 

event recorded in February, and the last recorded MIS event in December 2008. 

In contrast, the maximum number of daily earthquakes recorded by UUSS gradually declined 

from January tlrrough June 2008, from a high of eight events in one day in January to only 

one event reported during the month July. In August, the number of events began to increase 

again, fluctuated greatly through December 2008. In January 2009, the number of events 

began to increase again, reaching as many as 11 events in one day. 

During February 2009, a magnitude 2.1 event resulted in mining operations being shut down 

and then restarted with a panel and barrier method, leaving larger un-mined panels between 

mined panels. This method resulted in a significant decrease in the number of MIS events, 

with only twelve events reported from March 2009 to November 2009. Between November 

2009 and July 2010 only one event has been reported (April, magnitude 0.1). 

It should be noted that during mining in Panel 7 (March 2006), a 2.6 magnitude event was 

reported along with numerous events greater than magnitude 2.0 up through February 2009. 

These trends are also illustrated on Figure A-2, which shows events per week rather than 

events per day. As a comparison with the events from 2006 to 2008, we have included 

Figures A-la and A-2a showing the all of the events from January 2006 to July 2010. 

Figure A-3 shows the number of events recorded weekly at the reservoir during 2006, as well 

as the approximate horizontal distance from the mining to the dam at a given time. The 

number of events detected at the reservoir appears to be a function of the proximity of recent 

mining. This figure shows that the maximum number of weekly events at the reservoir does 

not directly coincide with the closest distance to the ongoing mining. Instead, the period of 

most frequent events lags several weeks behind the period of nearest mining activity. This 

lag time is likely caused by the tendency of the longwall ceiling to hang up for a period of 

time while building up stresses sufficient to collapse a portion of the roof. 

Lag time is likely also associated with the movement of the landslides in 2006 during the 

mining of Panel 7. It is our opinion that once the slide started moving, it gained some of its 

RB&G ENGINEERING, INC. 
Provo, Utah 

NCORF'ORATED 

H:\DAMS\GTassy Trail\ WeslRidgeMioe\20 10 sum repo\MlS _summary Jeport. Augusl20 1 oC2 3 2011 
Page 3 

Div. of Oil, G"'s & Mini 9 
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own momentum and some of the continued movement of the slide in the late summer and fall 

of 2006 was due to this lag time delay and the time needed for the slide to regain its own 

stability. It is our opinion that this latter movement was more likely associated with this 

stability and lag time, and less from the continued mining toward the northern end of Panel 7, 

which was further away from the dam. 

The maximum weekly MIS earthquake event and Peak Ground Acceleration (PGA) values 

recorded at the reservoir from 2008 to July 2010 are plotted versus time on Figure A-4. The 

time period during which the greatest acceleration values and the highest number of events 

(four events) took place were during January and the fust week of February 2008. During 

this time, the maximum PGA value was only 0.0265g. The next and last recorded event was 

picked up by the Hill Side Unit during the first week of December 2008 with a PGA value of 

0.0133g. No MIS event was report by the UUSS for the December event. For comparison, 

Figure A-4a shows these maximum weekly values from January 2008 to July 2010. 

An overview of the seismic activity in the area showing the number of MIS earthquakes 

reported by the UUSS per month since 2006 to July 2010 is shown on Figure A-S. Figure A-

6 shows the earthquake magnitudes for each of these events since January 2006 to July 2010. 

From these figures, it is apparent that there was a significant decrease in the number of MIS 

events from October 2006 to March 2007. This corresponds with the move to Panel 8 which 

had significantly less cover over the mining area. We also see a significant drop in the 

number of events starting in February 2009 when the mine changed to a panel barrier method 

of mining. As shown on Figure A -6, there has been a significant change in the magnitudes of 

the earthquakes after February 2009. Prior to February 2009 the average event magnitude 

was 1.5. Since February, the largest magnitude events have been 1.4 with an average 

magnitude of 1.1. This change in number and magnitude of events appears to be related to 

the changes in mining practices. 

2.2 Inclinometers 

Figure 2 shows the location of each inclinometer. Data from the four inclinometers at the 

reservoir are compiled in the Figure and Table section of this report. A discussion of data 
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obtained from each inclinometer is presented below. It should be noted that some of the data 

prior to 2008 is not included in the following sections and figures. For detailed infonnation 

prior to 2008, the Grassy Trail Dam and Reservoir, Mining-Induced Seismicity, Summary 

Report, January 2008 should be referenced. 

2.2. 1 Inclinometer 1 

Inclinometer 1 was installed at the easterly (left) end of the dam in 1998. This 

inclinometer extends through approximately 48 feet of dam embankment fill and into the 

foundation to a total depth of about 107 feet. The positive "A" axis of this inclinometer 

pipe is oriented into the abutment toward the southeast, and the positive "B" axis is 

oriented downstream to the southwest. Deflection profiles recorded by Inclinometer 1 are 

shown on Figure B-l. This figure shows that the uppermost 2-foot .deflection interval 

shows substantially greater deflections than the rest of the readings. This observation 

indicates only that the pipe is not rigidly confined in the soil in the upper few feet, and is 

not an indicator of significant ground movements . 

With the exception of the uppermost point, the deflections recorded along either 

Inclinometer 1 axis is less than about 0.2 inch. As of July 2010, the magnitudes of the 

displacements in Inclinometer 1 are small, and do not exhibit a significant tendency 

toward instability in this area. 

2.2.2 Inclinometer 2 

Inclinometer 2 was installed near the west (right) end of the dam in 1998. This pipe 

extends to a total depth of 128 feet, including approximately 120 feet of embankment fill 

and underlying foundation soil before penetrating about 8 feet into sandstone bedrock. 

This inclinometer is oriented such that positive movement on the "A" axis indicates 

movement into the west abutment, and positive movement on the "B" axis is upstream 

toward the reservoir . 
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Deflection profiles for the "A" and "B" axes are shown on Figure B-2. Since January 

2008 the "A" axis shows less that 0.25 inches of movement. This movement is 

significantly less than the approximately 3.5 inches of deflection between 2005 and 

2008; with the large majority of this deflection having occurred between December 2005 

and August 2006. The profiles also show deflection of about 0.5 inch in the negative "B" 

direction occurring between January 2008 and July 2010. After December 2008 we do 

not see any new significant movement. Much of the movement is within the error of the 

instrument. In both cases, the profiles appear to be relatively stable since the end of 

2008. 

The deflected shape of Inclinometer 2 on January 26, 2008 relative to a baseline shape 

measured on July 20, 2004 is shown in plan view on Figure B-3. The figure shows that 

the measured deflections are oriented primarily along the dam axis from the west (right) 

abutment toward the maximum section to the east. The slight "bulging" noted on the "B" 

axis profile is in the upstream direction. Since no significant movement has occurred 

between 2008 and July 2010, this information is not included on this figure . 

Figure B-4 shows deflections along the "A" axis of Inclinometer 2 plotted versus time, 

beginning in February 2005 up to July 2010. The dates on Figure B-4 can be compared to 

the dates at which mining occurred closest to the dam. Some lateral deflection (0.4 inch 

over the 44 to 122-foot depth interval) occurred during Panel 6 mining in 2005. Much of 

the 2005 deflection occurred during the first half of the year, and measurements after 

June appear to demonstrate a decreasing rate of deflection. By November 2005, the 

ongoing deflection appears to be negligible. 

As mining commenced in Panel 7, the deflections measured in Inclinometer 2 began to 

increase substantially, with the greatest deflections occurring during and immediately 

following the period of shortest distance between the mining and the dam. By August 

2006, the ongoing deflections were very small. By October 2006 movement became 

negligible. INCORPORATED 
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There appears to be a very strong correlation between the deflections measured by 

Inclinometer 2 and the proximity of longwall mining. The larger magnitudes of events 

recorded during Panel 7 mining compared to Panel 6 mining may also contribute to the 

larger lateral deflections observed during Panel 7 mining. 

2.2.3 Inclinometer 3 

Inclinometer 3 was installed in the dam's right (west) abutment in 1998. This pipe 

extends through about 7 feet of clayey overburden soil, underlain by predominantly 

mudstone to about 42 feet, and terminates after penetrating about 11 feet into sandstone 

at a total depth of 53 feet. The positive "A" axis of Inclinometer 3 is oriented 

predominantly away from the dam and 20 to 25 degrees upstream of the dam axis. The 

positive "B" axis is oriented predominantly upstream toward the reservoir. 

Profiles of deflection measurements recorded at Inclinometer 3 since February 2008 are 

shown on Figure B-S. The deflection shape shown for the "A" axis and "B" axis shows 

no significant movement between February 2008 and July 2010. 

Figure B-6 is a plan view of the deflection measurements in Inclinometer 3 between 2004 

and 2007 and includes the maximum defection during mining. The predominant plane of 

back-andwforth lateral deflection is parallel to the dam axis, but an overall movement in 

the upstream direction is also apparent. Since no significant movement has occurred 

between 2008 and July 2010 this information is not included on this figure. 

Figure B-7 shows the deflection for the various depth intervals plotted versus time. On 

this figure the trend is very similar to that shown for Inclinometer 2 on Figure B-4. 

Again, it appears that relatively small lateral ground movements occurred at the abutment 

during mining of Panel 6 in 2005, followed by larger deflections occurring during Panel 

7 mining. As was the case with Inclinometer 2, the rate of deflection at Inclinometer 3 

was very small during periods of limited or more distant mining activities, such as 

November-December 2005 and after August 2006 . 
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The deflections measured at Inclinometer 3 are substantially smaller than those measured 

at Inclinometer 2; however, it should be noted that the bottom eight feet of Inclinometer 

2 appears to be fixed in place, suggesting that the pipe may be anchored in a stationary 

stratum. By contrast, Inclinometer 3 shows deflections beginning at the deepest 

measurement interval (51 to 53 feet). This observation suggests that the bottom of the 

Inclinometer 3 pipe may not be anchored as the Inclinometer 2 pipe appears to be. The 

11 foot sandstone unit at the bottom of this inclinometer appears to be moving with the 

slide. This makes the movement recorded above the bottom only relative to the moving 

bottom and not to a stationary fixed point. It should be noted that the deflection values 

recorded only show relative movement between points and do not show absolute 

deflection values with a true measurement of total side movement and direction of 

movement. 

Since October 2006 to July 2010 Inclinometer 3 has not shown any significant 

movement . 

2.2.4 Inclinometer 4 

Inclinometer 4 was installed in February 2005 on the west rim of the reservoir upstream 

of the dam. This instrument is located immediately west of the roadway in the lower 

portion of an apparent slide mass. The pipe extends through approximately 37 feet of soil 

and penetrates about 30 feet into the underlying bedrock to a total depth of 67 feet. The 

positive "A" axis for this inclinometer is oriented in an easterly direction toward the 

reservoir. The positive "B" axis points downstream toward the dam. 

Deflection profiles for Inclinometer 4 are shown on Figure B-8. This figure show relative 

movement compared to a base line reading taken in July, 2007. In July of 2007 

Inclinometer 4 (1-4) was run over by a large truck and broken off just below ground 

level. Repairs were started and put on hold while the road was being widened. The new 

road cut caused a surficial side which buried 1-4. At the time 1-4 was not showing signs 

of movement. In May 2010 the inclinometer was located and dug out, and appears to be 

functional. Due to the loss of about 2 feet of pipe at the surface, new reading do not 
I CCP'-f')R I\TED 
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correlate exactly with the previous readings prior to 2007. This may account for the small 

bulge at 62 feet, as well as the other irregularities in the survey in Figure B-8. The larger 

displacements shown in the upper 4 feet indicate that the top of the pipe is loose and is 

moving during the readings. 

Taking into account the possible reading error due to the damage, the inclinometer does 

not show any significant movement since 2007. Some additional repairs are still needed 

to secure and protect the top of the instrument. 

Figure B-9 shows a plan view of the Inclinometer 4 deflection measurements between 

February 2005 and July 2007. Disregarding the outlying points at depths of 1 and 3 feet, 

the deflection is predominantly eastward down the slope and into the reservoir, as would 

be expected. 

The deflection of Inclinometer 4 along the "A" axis is plotted versus time on Figure B-

10. The same trend observed at Inclinometers 2 and 3 is also apparent at Inclinometer 4. 

One notable difference is that the deflections attributable to mining of Panel 7 appear to 

subside several months earlier (around June 2006) at Inclinometer 4, while they continue 

until about August with slight movement into October 2006 in the west abutment area of 

the dam. 

2.3 Piezometers and Observation Wells 

The dam has been instrumented with piezometers and observation wells to allow careful 

monitoring of any changes in pore pressure and seepage behavior. The locations of these 

instruments are illustrated on Figure 3. East Carbon City is responsible for monitoring the 

piezometers and observation wells on a regular basis. The monitoring results are uploaded to 

the States Dam Safety Office web site. This information IS available at 

(Illtp:/Inrwrt l.nr.srate.ut.uslcgi-bin/damview.exe?Modinfo=Vicwdam&DAM NUMBER=UTOO 126). Figure 

C-l in the appendix shows a summary of reservoir levels and piezometer readings between 

2008 and 2010. It is our understanding that Piezometer 4 (aka OW-4) located near the 

maximum section was not read from October 2008 until May 2010 due to a change in 
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personnel and problems with the lock. We understand that these problems have been 

resolved and the piezometer is now being read. 

A review of the piezometer readings shows an occasional spike on a single piezometer 

reading. These spikes appear to be errors in data entry since the next reading is back to 

normal. With exception of the spikes, no substantial or unusual changes in water levels were 

observed. 

2.4 Seepage Monitoring Points 

Seepage through the dam, foundation, and abutments is collected at three locations, including 

the toe drain connected to the dam's internal drainage system, a seepage collection system 

located on the east (left) abutment, and a collection pipe located on the west (right) abutment. 

The flows from the drains are measured by recording the time to fill a container of known 

volume with water from each collection point. The clarity of the water has also been 

recorded during seepage readings. Clear seepage water indicates that the flow is adequately 

filtered and is not moving material through the dam or foundation. Cloudy seepage water 

could be a sign of internal erosion, which could lead to a piping-related failure of the 

structure. It should be noted that no cloudy water has been noted during our site visits. Figure 

C-2 in the appendix shows the reservoir elevation and seepage at each monitoring location 

from 2006 through June, 2010. No significant changes in seepage rates have occurred during 

the monitoring time. 

2.5 Survey Points 

West Ridge Mine contracted with Ware Surveying to provide surveys of points on the dam 

and the slopes west of the reservoir at various times throughout the monitoring program. We 

have received updates from Ware Surveying with monthly surveys taken along the dam. 

According to Ware Surveying, since 2008 little to no significant movement has been reported 

at the dam. A copy of the survey data is included in the appendix. The locations of the survey 

points are shown on Figure C-3 of the appendix. 
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3. SUMMARY AND CONCLUSIONS 

This section provides a brief summary of the findings of the monitoring data described in the 

previous section, and presents several conclusions that may be drawn based on this data. It 

should be noted that mining in the West Ridge Mine continues to occur, along with regular 

monitoring of impacts at the reservoir site. The current mining is at a much larger distance from 

the dam than Panels 6 and 7, but the distance between the reservoir and active mining areas is 

expected to decrease over the next several years. Data collected during this future mining may 

lead to some refmement of the conclusions presented below. 

3.1 Mining-Induced Ground Motions at Grassy Trail Reservoir 

The longwall mining operation performed in Panels 6 and 7 resulted in ground motions 

detected on the hillside west of the dam, as well as on the crest of the dam itself. The 

recorded mining-induced ground accelerations at the dam were relatively small during 

mining of Panel 6, and increased substantially during mining of Panel 7. The number of 

mining-induced events detected by instrumentation at the reservoir also increased 

substantially during Panel 7 mining. The increase in the number of events and the recorded 

acceleration levels appears to be strongly connected to the increased proximity of mining. 

There appears to be a lag of a few weeks up to several months between the time period of 

closest-proximity mining and the time of maximum mining-induced ground motions at the 

reservoir. The following table summarizes the number of MIS events starting in 2006. 

UUSS MIS/ UUSS MIS/ 

Year Earthquake Earthquake 
events/year average events/month 

2006 463 38,6 
2007 373 31 
2008 255 21 ,3 
2009 Jan thru Feb 47 23,5 
2009 Feb thru Dec after change in mining 12 1.2 
2010 Jan thru July 1 0.083 

As shown in the Table above, the average number of events dropped in 2007 and 2008 and 

was increasing again in the first 2 months of 2009. In later part of February 2009 mining 

operations were changed to a panel barrier configuration. As shown on the table, the number 
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of MIS events has dropped significantly since February 2009, when mining practices were 

changed. 

3. 1. 1 Slide Areas on Hillside West of Reservoir 

Grassy Trail Reservoir is located at the junction of the left and right forks of Whitmore 

Canyon. The dam and reservoir are located on the Colton Fonnation laid down during the 

Tertiary Period, Eocene and Paleocene Epochs, about 38 to 56 million years ago. The 

fonnation consists of dark-reddish-brown to green beds of mudstone and shaly siltstone 

interbedded with yellowish to grayish-orange and grayish brown, thin, fine to medium 

grained quartzose sandstone, with sparse limestone beds. The formation is primarily of 

alluvial origin with some marginal lacustrine and deltaic deposits (Weiss and others, 

1990). Bedrock appears to dip gently to the northeast at an angle of about 7 to 8 degrees. 

These mudstone deposits of the Colton Formations are susceptible to sliding and are 

associated with landslide deposits in the region. While geologic maps of the area show 

landslide deposits in the region, they do not show any mapped near the dam or in the area 

near panels 18, 19, and 20. The lack of identified slides on the map, at and near the dam, 

is likely due to the scale of the mapping and also indicates that other small scale 

landslides may not be mapped as well. 

Inclinometers 2 and 3 have been documenting movement of the landside on the west side 

of the dam. Significant movement of the west side took place shortly after the dam was 

constructed and long before current mining operations. MIS movement of this slide 

started in 2005. Most of the movement took place in 2006, causing about 3.5 inch of 

inclinometer deflection at the dam. At that time mining came within a horizontal distance 

of about 1,000 feet of the dam. 

Inclinometer 4, located upstream of the dam on the west rim of the reservoir, has shown 

discrete deflections of up to 0.3 inch at a depth of about 62 feet below the ground surface. 

These deflections are significantly smaller than those at the dam. Very slight deflections 

were measured at this depth during mining of Panel 6 in 2005, but the large majority of 
f 
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this deflection occurred between February and June of2006, while mining in Panel 7 was 

closest to the inclinometer. Measurements recorded since June 2006 suggests that this 

slide area has been relatively stable since that time. 

These slides may become more active as future mining activities approach the reservoir 

and mining-induced ground motions again increase at the site. Due to the changes in 

mining practices since February 2009, the number of MIS earthquake events has 

decreased significantly. The magnitude of the MIS earthquake events have also 

decreased. While MIS hazards still pose a threat to these landslide areas, it appears that, 

due to decreases in number and magnitude of MIS events, the potential hazards which 

were seen during the mining of Panel 7 in 2006 have likely also decreased. 

It should also be noted that increases in slide movement could occur due to other factors 

such as above average precipitation and changes in the moisture conditions in the hillside 

that are entirely unrelated to the mining activities. 

RECOMMENDATIONS 

It is apparent from the data collected that mining activities in West Ridge Mine have caused 

mining-induced seismic events, and that ground motions caused by these events are detectable at 

Grassy Trail Dam and Reservoir. These ground motions have caused some measurable 

pennanent defonnations of the ground surface on the hillside west of the reservoir, as well as 

lateral defonnations at the west end of the dam. Despite the recorded deformations, the dam 

appears to be performing well, and ongoing deformations have been very small to negligible 

since mining of Panel 7 concluded in the fall of2006. 

The inclinometers suggest that since October 2006 negligible to only very slight deformations 

(creep) may be ongoing at the darn's west abutment. Continued monitoring of these 

inclinometers is recommended to verify that the rate of this movement does not increase. 

Inclinometer #4 was damage and then buried by a surficial landslide. This slide was triggered by 

a road cut made to widen the roadway along the west side of the dam. 

RB&G ENGINEERING, [NC. 
Provo, Utah 

H:\DAMS\Grassy TraiJ\WestRidgeMine\20 10 sum repo\M[S_summaty _report. W. gllst2ElIO.doc r; R fJ TED 
Page 13 

2 3 2011 

Di~'. of Oil, Gas & Mm:ng 



• Regular monitoring of piezometers and seepage collection points is also recommended to verify 

that the recorded lateral movements do not result in increased seepage and/or internal erosion of 

the dam. This monitoring is critical to ensure adequate long-term perfonnance of the dam and the 

safety of people and facilities located downstream. 

• 

A meeting was held in May 2010 to discuss the ongoing and future mining operation. As mining 

continues toward the east, it is gradually approaching closer to the area north of the reservoir. 

Due to the changes in mining practice to a "Barrier and Panel" configuration after February 

2009, MIS events have dropped significantly in number and in magnitude. Based on this 

decrease, mining of panels # 18, 19 and 20 appears to be significantly safer, relative to dam 

safety. These areas are now being considered for mining. According to Figure 3, a small 

portion, about 300 feet wide, along the west side of Panel 18 may begin around in the Fall of 

2010. 

We recommend that the Minimate seismic monitoring accelerometer located on the hillside west 

of the dam be relocated to a location north of the dam. The instrument should be placed at a 

distance about equal to the nearest distance that projected mining is shown at its closest point to 

the dam. By doing this, we can start gathering new PGA (accelerometer) data relative to the new 

mining practices. This data can then be compared with data gathered during mining of Panels #6 

and #7 in 2005 and 2006. 

We recommend the monitoring schedule prepared and discussed in the Grassy Trail Dam and 

Reservoir, Mining-Induced, Summary Report, January 2008, included as Exhibit E-2 in 

Appendix E of that report, continue until further notice. A copy of Exhibit E-2 is included in the 

Appendix of this report. It is anticipated that the parties involved will meet yearly while mining 

continues, in order to review the monitoring data and update the monitoring schedule as needed. 

The frequency of monitoring may be increased at any time as dictated by unexpected changes in 

the monitoring data. We expect that monitoring will increase as mining gets closer to the 

reservolI. 

As noted in Exhibit E-2, we will continue to perfonn daily reviews of the data on the UUSS web 

site. If an event of magnitude greater than 3.0 is reported within 5 miles of the dam, thorough site ________________________________________________________ ~'N __ ~ __ n OnATED 
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recOlmaissance and readings of the ground motion instruments will be performed within 24 

hours. Reading of all other inslrumentation (inclinometers and piezometers) will also be 

performed jf any recorded ground acceleration exceeds O.2g . 
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Table A-1 
Monthly Summary of Ground Motions 

Jan 2008 to July 2010 
Grassy Trail Dam 

Device on Dam Device on Hillside 
Month No. of Max Per Max 

Events Day Accel. (g) 
Jan 2008 8 1 0.0265 
Feb 2008 0 

No. of Max Per Max Accel. 
Events Day (g) 

na removed for repair 
1 1 0.0265 

Mar 2008 0 o 
Apr 2008 0 o 
May 2008 0 o 
Jun 2008 1 1 0.0265 o 
Jul2008 0 o 

Aug 2008 0 o 
Sep 2008 0 o 
Oct 2008 0 o 
Nov 2008 1 1 0.0133 o 
Dec 2008 0 o 
Jan 2009 0 o 
Feb 2009 0 o 
Mar 2009 0 o 
Apr 2009 0 o 

UUSS Earthquakes 
No. of Max 
Events Magnitude 

45 2.5 
23 1.8 
13 2.0 
25 2.0 
20 2.1 
6 1.5 
1 1.2 

37 2.1 
8 1.6 
32 2.1 
8 1.7 
34 1.8 
47 2.0 
3 2.1 
1 1.4 
1 1.1 

May 2009 0 

~g: _n L j .~ 
o 
o 
o 

I 

._~i . __ I __ ~ _~ _ _ 1.3 
2 -U-

Aug 2009 0 
Sep 2009 0 
Oct 2009 0 
Nov 2009 0 
Dec 2009 0 
Jan 2010 0 
Feb 2010 0 
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Inclinometer 2 - Deflection versus Time 
Grassy Trail Dam. Carbon County. Utah 
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UtahAmerican Energy 
West Ridge Mine 
Grassy Trail Reservoir 
G PS Survey Data 
Anticipated vertical accuracy - 0.08'+1-

STATION 12 

NORTHING 38,509.85 

EASTING 37,047.46 

GPS survey date. 

September 2004 7789.87 

November 2004 7789.84 

August 2005 7789.75 

April 2006 7789.46 

October 2006 7789.39 

May 2007 7789.45 

October 2007 7789.45 

May 2008 7789.57 

711312008 7789.54 

8/29/2008 7789.51 

9/27/2008 7789.49 

11124/2008 7789.52 

3/3112009 7789.52 

4/27/2009 7789.50 

5/29/2009 7789.39 

6/28/2009 7789.44 

816/2009 7789.49 

9/9/2009 7789.50 

10/25/2009 7789.48 

11/20/2009 7789.49 

4/15/2010 7789.35 

5/26/2010 7789.32 

6/24/2010 7789.36 

7/22/2010 7789.33 

13 

38,555.42 

37,064.56 

7771.43 

7771 .39 

7771 .30 

7771.02 

7770.95 

7771 .00 

7771.01 

7771.10 

7771.12 

7771.08 

7771.05 

7771.09 

7771.07 

7771.05 

7771 .01 

7771.08 

7771.12 

7771.10 

7771.11 

7771.10 

7770.99 

7770.91 

7770.96 

7770.93 

• 
7/23/2010 

14 MID TOE 

38,610.87 38,828.21 38,719.59 

37,099.85 37.580.00 37.664.94 

7739.26 

7739.21 

7739.13 

7738.83 

7738.66 

7738.77 

7738.76 

7738.78 7565.52 7515.69 

7738.82 7565.54 7515.68 

7738.75 7565.51 7515.63 

7738.79 7565.52 7515.66 

7738.76 7565.54 7515.67 

7738 .74 7565.55 7515.65 

7738.71 7565.53 7515.64 

7738.72 7565.48 7515.62 

7738.71 7565.50 7515.63 

7738.68 7565.49 7515.64 

7738.67 7565.51 7515.66 

7738.70 7565.50 7515.67 

7738.69 7565.49 7515.65 

7738.80 7565.49 7515.66 

7738.84 7565.50 7515.66 

7738.74 7565.46 7515.64 

7738.75 7565.48 7515.64 

========== WARE SIT RVEYIN G, L.L. C. ========== 
1344 North 1000 West- Price, UT 84501 
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• UtahAmerican Energy 
West Ridge Mine 
Grassy Trail Reservoi r 
Differential Level survey data 

STATION C-1 
NORTHING 38,830.55 
EASTING 37,333.20 

Differential level survey 
date. 

07/30/2002 Elevation 7593.49 
08/29/2003 Elevation 7593.50 
10/27/2004 Elevation 7593.50 
08/1212005 Elevation 7593.52 
03/21/2006 Elevation 7593.50 
04/14/2006 Elevation 7593.53 
05/412006 Elevation 7593.54 

05/30/2006 Elevation 7593.55 
08/1112006 Elevation 7593.49 
09/18/2006 Elevation 7593.51 
10/09/2007 Elevation 7593.54 
04/28/2008 Elevation 7593.59 
05/30/2008 Elevation 7593.56 
07/13/2008 Elevation 7593.56 
08/29/2008 Elevation 7593.57 
09/27/2008 Elevation 7593.56 
11/2412008 Elevation 7593.55 
02123/2009 Elevation 7593.57 
03/31/2009 Elevation 7593.57 
04/27/2009 Elevation 7593.58 
05/29/2009 Elevation 7593.59 
06/28/2009 Elevation 7593.57 
08/6/2009 Elevation 7593.57 
09/9/2009 Elevation 7593.58 
10/25/2009 Elevation 7593.56 

11/20/2009 Elevation 7593.56 
03/05/2010 Elevation 7593.58 
04/15/2010 Elevation 7593.60 
05/17/2010 Elevation 7593.59 
06/24/2010 Elevation 7593.58 
07/27/2010 Elevation 7593.56 

z 
0 
0 
"lJ 

C-2 C·3 
38,865.88 38.892 .13 
37,471 .64 37.570 .28 

7590 .63 7590.29 
7590.65 7590.31 
7590.62 7590.30 
7590.66 7590.32 
7590 .70 7590.30 
7590.73 7590.31 
7590.75 7590.31 
7590.78 7590.31 
7590.79 7590.31 
7590.82 7590.33 
7590.83 7590.33 
7590.84 7590.34 
7590.82 7590.32 
7590.84 7590.33 

7590.83 7590.33 
7590.84 7590.34 
7590.82 7590.32 
7590.83 7590.33 
7590.83 7590.32 
7590.83 7590.33 
7590.84 7590.33 
7590.83 7590.33 
7590.84 7590.33 
7590 .84 7590.33 
7590.84 7590.33 
7590.83 7590.32 
7590.84 7590.33 
7590.84 7590.34 
7590.84 7590.33 
7590.84 7590.34 
7590.83 7590.32 

• 
7123/2010 

C-4 C-5 C-6 C-1 

38,917.88 38,943.74 38,969.37 38,996.01 
37 ,668.82 37,767.40 37,866.16 37,964.74 

7590.67 7590.44 7590.08 7590.08 

7590.69 7590.46 7590.08 7590.08 

7590.68 7590.45 7590.08 7590.08 

7590.69 7590.46 7590.09 7590.08 

7590.68 7590.45 7590.09 7590.08 
7590.67 7590.44 7590.08 7590.08 

7590.66 7590.43 7590.08 7590.08 
7590.65 7590.43 7590.07 7590.08 
7590.64 7590.43 7590.07 7590.08 

7590.66 7590.43 7590.08 7590.08 

7590.67 7590.44 7590.08 7590.08 
7590.69 7590.45 7590.09 7590.08 

7590.65 7590.44 7590.09 7590.08 
7590.66 7590.44 7590.08 7590.08 

7590.67 7590.44 7590.08 7590.08 

7590.68 7590.45 7590 .09 7590.08 
7590.66 7590.44 7590 .08 7590.08 
7590.67 7590.45 7590 .08 7590.08 

7590.67 7590.44 7590.08 7590.08 
7590.68 7590.45 7590.08 7590.08 
7590.67 7590.44 7590.08 7590.08 
7590.67 7590.44 7590.08 7590.08 
7590.68 7590.45 7590 .08 7590 .08 

7590.66 7590.45 7590.08 7590.08 
7590.68 7590.44 7590.08 7590.08 

7590.67 7590.44 7590.08 7590.08 
7590.67 7590.45 7590.08 7590.08 
7590.68 7590.46 7590.08 7590.08 
7590.67 7590.45 7590.08 7590 .08 
7590.68 7590.45 7590 .08 7590.08 
7590.68 7590.45 7590.08 7590 .08 
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UtaA.erican Energy 
West Ridge Mine 
Grassy Trail Reservoir 
"Straight line" survey data 

• 
Distance from control point to face of Monitoring Well(MW in feet 

• 
7/23/2010 

Straight Line 
Date of survey MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 West Mon. Movement 

12114/2006 94.21 141.49 245.90 295.13 394.71 493.96 556.71 na No 
1/3112007 94.21 141.49 245.90 295.13 394.71 493.96 556.71 na No 
3/1/2007 94.21 141.49 245.90 295.13 394.71 493.96 556.71 na No 
3/2912007 94.21 141 .49 245.90 295.13 394.71 493.95 556.70 na No 
5/3012007 94.20 141.49 245.89 295.12 394.70 493.94 556.70 na No 
61512007 94.20 141.49 245.89 295.12 394.69 493.94 556.68 na No 
7/2/2007 94.20 141.49 245.89 295.12 394.69 493.94 556.69 na No 
10/9/2007 94.21 141.50 245.90 295.13 394.71 493.95 556.70 na No 

11/10/2007 94.22 141 .50 245.90 295.13 394.70 493.95 556.70 na No 
12/27/2007 94.21 141 .50 245.91 295.13 394.71 493.95 na 710.95 No 
4/2812008 94.20 141 .49 245.90 295.12 394.70 493.95 556.69 710.95 No 
5/3012008 94.20 141 .49 245.90 295.12 394.70 493.94 556.69 710.94 No 
7/13/2008 94.20 141 .49 245.90 295.12 394.70 493.95 556.69 710.94 No 
8/29/2008 94.21 141 .50 245.90 295.14 394.71 493.96 556.70 710.95 No I 

9/27/2008 94.21 141.50 245.91 295.14 394.71 493.96 556.70 710.95 No 
11/24/2008 94.21 141.51 245.91 295.14 394.71 493.96 556.70 710.95 No 
1/26/2009 94.20 141 .50 245.91 295.13 394.71 493.96 556.70 710.94 No 
2/23/2009 94.20 141.49 245.90 295.13 394.70 493 .96 556.69 710.94 No 
3/31/2009 94.20 141 .50 245.90 295.13 394.71 493.96 556.70 710.95 No 
4/27/2009 94.21 141 .50 245.90 295.13 394.70 493.95 556.70 710.95 No 
5/29/2009 94.20 141.49 245.90 295.12 394.70 493.95 556.69 710.95 No 
6/28/2009 94.21 141 .51 245.91 295.13 394.71 493.96 556.70 710.95 No 
8/6/2009 94.21 141.51 245.91 295.14 394.70 493.96 556.70 710.96 No 
9/9/2009 94 .22 141 .51 245.91 295.14 394.71 493.96 556.70 710.96 No 

10/25/2009 94.21 141 .51 245.91 295.14 394.71 493.96 556.70 710.96 No 
11/20/2009 94.21 141.50 245.90 295.13 394.70 493.95 556.69 710.95 No 

3/5/2010 94.21 141 .50 245.90 295.13 394.70 493.95 556.69 710.95 No 
4/15/2010 94.21 141 .50 245.90 295.13 394.70 493.94 556.69 710.94 No 
5/17/2010 94.21 141 .50 245.90 295.13 394.70 493.95 556.69 710.95 No 

:;6/24/2010 94.21 141 .50 245.90 295.13 394.70 493.95 556.69 710.95 No 
ceo:: d /22/2010 94.21 141 .50 245.90 295.13 394.70 493.95 556.70 710.95 No 
t;: 0 
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EXHIBIT E-2 - PAGE 1 OF 2 

e o 
To: Bret Dixon, Utah Dam Safety 

Dave Shaver, West Ridge Resources 

From: Brad Price, Rob Johnson 

Date: November 14, 2007 

RB& G 
ENGINEERING, INC. 

1435W 820 N 
Provo, UT, 84601 

Phone: 801-374-5771 
Fax: 801-374-5773 

Re: Updated Monitoring Schedule, Grassy Trail Dam & Reservoir 

An overview of data obtained in the past year from instrumentation at Grassy Trail Reservoir was 
presented at a meeting held October 25,2007. It was noted that very few mining-induced seismic events 
had been detected near the dam since mining of Panel 7 was completed. Ground movements detected at 
settlement points and inclinometers in the past year have lessened dramatically; however, it appears that 
very slight movements may be ongoing. It was determined at the October 25 meeting that the monitoring 
program should generally continue as it has over the past year; with some slight modifications. The revised 
monitoring program, to be adopted until further notice, is as follows. 

Accelerometers 

Under the present conditions, the accelerometers should be monitored on a monthly basis to ensure 
that they are working properly and to upload the records of any new events that occur. The hillside 
instrument requires recalibration at this time. As agreed at the meeting, we will send this instrument to 
the manufacturer for recalibration at the expense of the mine. 

Inclinometers 

Based on discussion at the meeting, and subsequent correspondence/discussion, we (RB&G 
Engineering) will visit the site to take inclinometer readings one each month until further notice. 
Inclinometer No.4, located on the west rim of the reservoir, was damaged by a contractor working for 
Questar Gas Company. We received a phone call from Tim Blackham of Questar the week of October 
29.2007, who expressed the willingness of Questar and their contractor to pay for and participate in 
any repairs needed. Repair of this device is currently in progress. 

Piezometers and Drains 

The dam's owners (East Carbon City and Sunnyside City) will continue to take responsibility for these 
items. It was agreed at the meeting that water levels in the piezometers may now be measured every 
two weeks. Site visits to visually inspect the dam and record drain flows should continue on a weekly 
basis. Care should be taken to note any new cracking, slumping, seepage, discolored flow from 
drains, or other irregularities on the dam and surrounding slopes - particularly in the vicinity of the right 
(west) abutment. 

Survey Points 

The survey of points on the dam will continue to be the responsibility of the mine. Surveys will continue 
to be conducted at monthly intervals. The survey should provide horizontal and vertical coordinates for 
the monuments at the crest, mid-slope, and toe of the dam. The basis for the survey will be a point 
located on the left (east) abutment, which is assumed to be stationary based on monitoring performed 
to date. The survey accuracy should be ± 0.01 foot vertical and ± 0.02 foot horizontal. 
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Monitoring of Events Reported by University of Utah Seismic Station (UUSS) 

RB&G Engineering will continue to perform daily reviews of the UUSS web site. The threshold criteria 
used to trigger an immediate site visit will remain in effect. If an event of magnitude greater than 3.0 is 
reported within 5 miles of the dam. thorough site reconnaissance and reading of accelerometer data 
will be performed within 24 hours. Reading of all other instrumentation will be performed if any 
recorded ground acceleration exceeds 0.2g. 

Under the anticipated conditions, the proposed schedule of monitoring frequencies and responsibilities is 
summarized on the table below. The recommended frequency may be changed at any time if 
instrumentation readings, visual observations, or any other factor indicates that this program is insufficient. 

ITEM(S) TO BE MONITORING MONITORING FREQUENCY OF DATA 
MONITORED FREQUENCY RESPONSIBILITY DISTRIBUTION* 

Inclinometers, & 
Reconnaissance by Monthly RB&G Engineering Monthly 
Geologist/Engineer 

Accelerometers Monthly RB&G Engineering Monthly 
Drains & Visual 

Weekly East Carbon City Monthly 
Inspections (forward data to RB&G weekly) 

Piezometers Bi-Weekly East Carbon Ci~ Monthly 
Survey Points Monthly West Ridge Resources Monthly 

UUSS Website Daily RB&G Engineering Monthly 
*Data to be distributed to those listed below. Any unusual readIngs or observations to be reported to the group 
immediately. 

DISTRIBUTION LIST - GRASSY TRAIL RESERVOIR MONITORING INFORMATION 
Name Organization Telephone email 
- Andrews, Bruce Sunnyside C~ 435-888-4444 sunn--'L1@emervtelcom.net 
Blake, John Trust Lands 801-538-5152 iblake@utah.Qov 
Brinton, Peter BlM/USa 801-539-4162 Peter Brinton@blm.Qov 
** Dean, Dana DOGM 801-538-5259 danadean@utah.Qov 
Dixon. Bret Utah Dam Safety 801-538-7373 bretdixon@utah.aov 
Faddies, Tom SITLA 801-538-5150 tomfaddies@utah.Qov 
Falk, SteJ?hen BlM-Price 435-636-3605 Steve Falk<Wblm.aov 
Grubau~h-Litti~l, Pam DOGM 801-538-5268 oamarubauahlittio@utah.Oov 
Hansen, Michael RB&G Engineering 801-374-5771 mhansen@rboenaineerina.com 
Hedberg, Wayne DOGM 801-538-5286 wavnehedbera@utah.oov 
Hess, Pete DOGM-Price 435613-1146 x203 oetehess@utah.oov 
Houskeeper, Karl DOGM-Price 435-613-1146 x201 karlhouskeeoer< vutah.Qov 
Hudson, Gregg BlM/USO 801-539-4040 Gregg Hudson( :Qblm.Q.ov 
Kohler, James BlM/USa 801-539-4037 James Kohler(C ~blm.gov 
** laFontaine, Ortando East Carbon City. 435-888-6613 ecciCQemervt~lcom.net 
Llewelyn, Jason Carbon Co. Emerg. Services 435-636-3251 illewelyn@co.carbon.ut.us 
Marble, Dave Utah Dam Safety 801-538-7376 davemarble@utah.Qov 
McKenzie, Jeff BlM/USa 801-539-4038 Jeff McKenzie@blm.gov 
PerKes, Stan BlM/USa 801-539-4036 Stan PerKes@blm.Qov 
Price, Brad RB&G Engineering 801-374-5771 borice@rbaenaineerina.com 
Rigby, Steve BlM / FS - Price 435-636-3604 steve riobv@blm.oov 
Shaver, Dave West Ridge Resources 435-888-4017 dshaver®coalsource.com 
Stilson, Marc Water R!ghts - Price 435-637-1303 marcstilson@utah.Q..ov 
Western, Wayne DOGM 801-538-5263 wav_newestem@utah ..... Qov 

** Names changed or added Since the prevIous list dated December 4, 2006 . 
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November 9, 201 1 

UtahAmerican Energy 
Attn : Dave Shaver 

Dear Mr. Shaver, 

R ~ IT .. L.L 
1344 North 1000 West - Price, UT 84501 

Office: 435-61 3-1266 
Email : waresurveying@emerytelcom.net 

". 

The purpose of this letter is to document and summarize my involvement with the subsidence monitoring 
survey in the Right Fork of Whitmore Canyon above and Northeasterly of Grassy Trail Reservoir. My 
company was hired by the West Ridge Mine as a survey consultant to monitor the subsidence above the 
proposed long wall panels earlier this year. 

The survey began by constructing 44 monuments along and near the road and creek. These points were 
set roughly 100 feet apart, but their separation was adjusted to best fit the terrain and vegetation in order 
to provide the best access, and survey accuracy. Because the points are being monitored by GPS it was 
important to avoid heavily treed areas. 

The monuments consist of 5/8" diameter rebar, roof bolts, and holes drilled into existing exposed 
boulders. 

Survey grade GPS equipment was and will be used to monitor these monuments. The anticipated 
accuracy of the survey is +1- 0.05 feet. 

It is my experience that some seasonal movement due to freezing and thawing should be expected and 
could reflect movement of more than 0.1 feet. The annual survey data should help show this trend. 

Surveys will be conducted at a time and frequency specified to me by West Ridge, weather and access 
permitting. Reports and data will be emailed to any interested parties approved to me by West Ridge. 

Sincerely , 

M. Cody Ware, PLS 
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UtahAmerican Energy, Inc. 
West Ridge Mine - Subsidence Survey 

Whitmore Canyon - Right Fork 
10/22/2011 

NORTHING EASTING ELEVATION 

STATION (FEET) (FEET) (FEET) 

RF 1 45659.81 41232.67 7791.10 

RF 2 45562.48 41234.29 7786.54 

RF 3 45486.21 41199.27 7785.81 

RF4 45398.66 41143.49 7781.40 

RF 5 45315.26 41087.44 7775.96 

RF6 45217.64 41054.02 7772.24 

RF 7 45153.51 40945.84 7766.74 

RF 8 45061.46 40904.94 7764.42 

RF 9 44956.79 40868.03 7761 .89 

RF10 44870.99 40801 .72 7761 .92 

RF 11 44782.16 40777.38 7757.92 

RF12 44634.05 40738.25 7740.20 

RF13 44508.68 40706.73 7745.98 

RF14 44433.85 40622.93 7736.59 

RF15 44331 .63 40507.23 7726.44 

RF16 44264.81 40442.14 7724.27 

RF17 44216.22 40336.61 7726.75 

RF18 44150.10 40292.26 7719.17 

RF19 44065.21 40210.72 7716.58 

RF 20 43939.23 40097.47 7706.35 

RF 21 43863.42 40028.09 7704.28 

RF 22 43786.13 39946.17 7703.06 

RF 23 43723.85 39841.32 7702.95 

RF 24 43647.34 39781 .38 7702.06 

RF 25 43559.69 39727.08 7695.23 

RF 26 43488.54 39640.90 7689.57 

RF 27 43413.36 39596.08 7686.02 

RF 28 43320.94 39521 .68 7678.12 

RF 29 43252.64 39457.23 7676.82 

RF 30 43152.28 39401 .82 7674.47 

RF 31 43080.85 39360.31 7667.94 

RF 32 43008.55 39304.45 7670.26 

RF 33 42827.60 39226.44 7670.85 

RF 34 42711 .18 39250.81 7666.31 

RF 35 42596.13 39207.73 7663.53 

RF 36 42570.31 39103.58 7662.47 

RF 37 42452.88 38978.21 7655.94 

RF 38 42380.30 38944.86 7646.66 

RF 39 42291 .93 38885.24 7646.27 

RF 40 42196.21 38841 .77 7647.09 

RF 41 42092.94 38813.43 7644.11 

RF 42 42060.94 38755.40 7646.32 

RF 43 41931 .63 38693.07 7637.34 

RF 44 41802.80 38658.27 7630.26 

'i ? WARE SURVEYING & ENGINEERING 
c; ? 

I \ G.P,S. & COOVENTIONAL SURVEYING· AUTOCAD MAPPING· CIVIL ENGINEERING 
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APPENDIX 5-19 
B CANYON PORTAL OPENING 

ATTACHMENTS: 

ATTACHMENT 1 MAP OF B CANYON PORTAL REHABILITATION PROJECT 

ATTACHMENT 2 AML RECLAMATION INFORMATION FROM DOGM FILES 
(INCLUDES PRE-RECLAMATION PHOTOS) 

ATTACHMENT 3 PHOTOS OF EXISTING PORTAL AREA 

ATTACHMENT 4 ORDER 2 SOILS SURVEY (RELEVANT EXCERPTS), 
LONG RESOURCE CONSULTANTS 

ATTACHMENT 5 INSPECTION REPORT AND SOILS RECOMMENDATION 

ATTACHMENT 6 APPROVED SEED MIX FROM AML RECLAMATION 
OPERATION 

ATTACHMENT 7 VEGETATION AND SENSITIVE SPECIES REPORT, 
MT NEBO SCIENTIFIC 

ATTACHMENT 8 CULTURAL REPORT, SENCO-PHENIX ARCHEOLOGICAL 

ATTACHMENT 9 2011 RAPTOR SURVEY AND AGENCY CORRESPONDENCE 
REGARDING GOLDEN EAGLE NEST 

ATTACHMENT 10 ENGINEERlNGDRAWINGS: 

INTRODUCTION: 

EXISTING PORTAL AREA TOPOGRAPHY 
PROPOSED PORTAL OPENING PROJECT 

In early 2013, it became necessary to uncover the B Canyon Portal in order to gain access to the 
old Kaiser mine works. As shown on Map 5-4A, there is a two-entry set of exploratory entries 
which extend from the old Kaiser mine works and was driven into the coal reserve block now 
controlled by West Ridge Resources. These entries were mined in the early 1960's, prior to the 
development of the West Ridge mine. These entries were driven from the underground works 
basically along strike. However, Kaiser also drove a short set of entries to the surface in order to 
assist the mine ventilation. These entries broke out to the surface in a single opening in B 
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canyon, where a steel portal canopy was constructed, which still remains intact (see photo in 
Attachment 2). After the exploratory project was completed, Kaiser sealed the portal with a 
concrete barricade and a steel fence across the opening of the steel structure. 

In 1998, the Utah Division of Oil, Gas and Mining's Abandoned Mine Lands (AML) group 
reclaimed the portal site. This was small isolated part of a much larger reclamation project 
involving the entire Sunnyside Mine site in nearby Whitmore Canyon. Reclamation of the B 
Canyon portal consisted primarily of backfilling the steel canopy and re-vegetating the site. The 
steel fence at the end of the canopy was removed, but the main portal structure, consisting of 
circular steel multi-plate arch sets, was left in place. Part of the steel arch remains visible at 
present. According to AML records, approximately 10 cubic yards of earthen material was used 
to backfill the portal. This material was obtained by excavation the nearby bank. Relevant 
documentation regarding the AML reclamation of the B Canyon Portal, obtained from the 
Division's public records, is presented in Attachment 2. 

As part of the planned West Ridge Mine development, the company then proposed to extend 
longwall gate entries across these old Kaiser mine exploratory entries (see map in Attachment 1). 
In order to assess the conditions of the old works, the company uncovered the B Canyon portal 
and breach the seal. This work was done under the necessary approvals from US Mine 
Enforcement and Safety Administration (MSHA). The company then inspected the old works 
and conducted needed re-habilitation work, such as re-bolting the roof in selected areas, and 
erecting an additional seal in the underground portion of the old works. 

Re-opening of the B canyon Portal was a temporary action. It is estimated that it took no longer 
than two-three days to uncover the portal and breach the seal. To provide the necessary 
ventilation, a small auxiliary face fan was used, along with a portable generator to provide 
electrical power. These units were supported by crib blocks. All installation of components 
were temporary, and there was no concrete foundations used. The drawings in Attachment 10 
show the existing area and the reclaimed topographic contours, as well as the proposed 
equipment layout during the re-habilitation work. 

After the mine re-hab work was completed in late 2014, the portal was re-sealed, and the site 
was reclaimed to the same standard as the previous AML reclamation. 

The following discussion provides greater detail of the portal re-opening plan that was proposed. 
All reclamation work is completed and vegetation has grown in satisfactorily as of Mid 2016. 

CHAPTER 1; LEGAL 

The B Canyon portal is located approximately one-half mile southeast of the main mine surface 
facilities in C Canyon, as shown on Map 1-0/1-1. The are has been previously disturbed when 
Kaiser Coal Company installed the portal in the early 1960's, and again when AML reclaimed 
the site in 1998. The site is accessed by an existing unimproved dirt road which was initially 
installed in the 1950's by US Steel to reach a drill site located up-canyon from the p e RPORATED 
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Kaiser al mpany installed the portal in the early 1960's, and again when AML r claimed the 
sit in 1998. The site is accessed by an ex isting unimproved dirt r ad which was initi ally 
installed jn the 1950's by US Steel to reach a drill site located up-canyon from the pOJ1al site. 
Th r ad ha b n sufficiently maintained by local usage, and will not need to be upgraded as 
part of the portal re-opening project. 

TJ1e portal 'ite i ' located on BLM land, and is within federal coal lease SL-068754 which is held 
by West Ridge Resources (see Maps 5-3 and 5-4). Right of entry to do the portal work is granted 
under the tenns and authority of this lease (see Appendix 1-4A). The site is located within the 
existing DOGM SMCRA permit area for the West Ridge Mine C/007/041). Total disturbance 
associated with the previous activities is approximately 0.62 acres, based on ground surveys of 
the area (see map in Attachment 10). Total disturbance associated with the proposed portal
opening project is estimated at about 0.25 acres, all within the previous disturbed area. Chapter 1 
has been updated to reflect the additional disturbance associated with this proposal. 

CHAPTER 2: SOILS 

As stated above, the site has been previously disturbed on two separate occasions; initially in the 
early 1960's when Kaiser constructed the portals, and then again in 1998 when DOGM/ AML did 
the partial reclamation. Because of this previous activity, there is no native topsoil remaining in 
the small area immediately in front of the portal, the area now proposed for disturbance as part of 
the portal re-opening project. DOGM soils scientist has reviewed the site and concluded that 
adequate rec1alnation should be obtained by removing the existing vegetation frOln the area to be 
disturbed, and then relnoving the top 12" of material frOln this area. The vegetation would be 
stockpiled separately in a nearby location, and the "topsoil" would likewise be stored in its own 
separate pile located nearby. The proposed location of these stockpiles is shown on the drawing 
in Attachment 10. The Division has provided its assessment of the topsoil situation in the fonn 
of a pre-construction inspection report, which is included in AttachInent 5. 

Even though this area has been previously disturbed, the cOlnpany has recently conducted an on
site soils survey of the area associated with a proposed GVH project in the vicinity. In May, 
2010, Long Resource Consultants prepared an Order 2 soils survey of the entire B Canyon road, 
which included soil samples taken at the portal site, as well as samples taken immediately above 
and below the site. Relevant sections of this survey report are presented in Attachlnent 4. In 
reviewing this report, it may be helpful to note that smnple B-06 was taken directly at the p0l1al 
site, while sample B-05 was taken approximately 300' up-canyon frOln the site, and smnple B-07 
was taken about 600' below the site. Therefore, the report is able to give a very accurate 
description of the soi ls existing in the area. 

It should also be noted that the revegetation that was established at the site after the AML 
reclaInation seelns to have been successful, despite the fact that the AML teaIn did not at the tilne 
have a designated topsoil resource to re-apply to the backfilled portal site. As the photos in 
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Based on these observations, the company proposes to remove all existing vegetation from the 
area in front of the portal and store this material in a separate pile. A minimum of 12" of surface 
"topsoil" material will then be salvaged and stored in a nearby pile. The remaining earthen 
material in front of portal will be pulled down to construct the access ramp leading to the portal 
opening. As mentioned previously, the portal re-opening project will be temporary. The 
company estimates that it should be able to complete all the underground mine safety work in 
less than six months, at which time the portal would be re-sea1ed, and the site would then be 
backfilled and reclaimed to its existing (AML) condition and contour. At the time of 
reclamation, after the ramp has been removed and the portal has been backfilled, the "topsoil" 
material will be placed back over-top the backfill, and the vegetation material will then be spread 
back over the disturbed area as mulch. A 1 T/ac straw mulch will be incorporated into the 
surface soil and a 1 Tonlac mulch will be scattered over the surface after the seed and mulch 
application and scattering of slash on the seeded and mulched surface. 

The company proposes to re-seed the disturbed area with the same seed mix which was used by 
the AML reclamation team in 1998. Attachment 6 includes this seed mix, which was obtained 
from the Division's public records. As shown on the engineering drawing in Attachment 10, the 
maximum extent of new disturbance is about 0.25 acres. However, this area includes all the area 
potentially involved in the re-opening project. Much of this area will not be subject to any 
earthwork or excavation-type disturbance, but may be involved by placing portable equipment 
directly on the ground, or by parking vehicles at the existing vehicle tum-around area. In this 
sense, it could be disturbed, but there would be no vegetation removed nor any kind of invasive 
earthwork. The area of actual disturbance would be much smaller, and is estimated at about 0.07 
acres. This is the area immediately in front of the portal associated with the access ramp. 
Assuming a salvage depth of 12", approximately 113 cubic yards of topsoil would be removed 
and stored in the adjacent stockpile. Another 50 cubic yards of underlying earth material would 
then be reworked to expose the portal and construct the access ramp. These quantities are 
estimates only, and could vary upon final construction, but it can be safely stated that the 
quantities involved in this project are small, and the project can be completed with minimal 
disturbance. Foe example, records from the previous AML backfill efforts indicate that the 
volume of material used in backfilling the portal was only about 10 cubic yards. 

CHAPTER 3: BIOLOGY 

As stated previously, the revegetation that has been established at the site after the AML 
reclamation seems to have been successful, despite the fact that the AML team did not at the 
time have a designated topsoil resource to re-apply to the backfilled portal site. As the photos in 
Attachment 3 show, subsequent re-vegetation appears healthy and diverse. Also, Mt Nebo 
Scientific has conducted an on-site vegetation report (see Attachment 7), which lists the plant 
species (shrubs, forbs and grasses) which have successfully re-established themselves at the site 
over the last 12 years since the AML reclamation. 

Included in the Mt Nebo report is an updated list of Threatened, Endangered and Sensitive 
INCORPORATED 
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Attachm nt 3 how, subsequent re-vegetation appears healthy and diverse. Also, Mt Nebo 
cienti tic has conducted an on-site vegetation report (see Attachment 7) ~ which lists the plant 

species (shrubs, forbs and grasses) which have successfully re-established themselves at the site 
ver the last] 2 years since the AML reclamation. 

Included in the Mt Nebo report is an updated list ofThreatened ~ Endangered and Sensitive 
pecies for .arbon COlmty, Utah. The report concludes that there shou1d be no in1pacts to any of 

the listed species as a result of re-opening the B Canyon portal. 

Based on the 2011 raptor survey, there are several eagle nests in the B Canyon area. In 
particular, nest 395 (tended in 2011) is located immediately above, and is visible frOln, the portal 
site. Nest 1056 (inactive in 2011) is located down-canyon about 2000' from and in line-of-sight 
of the portal. Nest 398 (tended in 2011) is located about a Inile from the portal, but is around the 
cliff face out of line of site of the portal and the access road leading to the p0l1al. A copy of the 
2011 raptor survey is included in Attachment 9. 

Due to the proximity of the eagle nests in the B Canyon area, the cOlnpany has initiated 
discussions with DOGM biologist, US Fish & Wildlife Service (FWS) officials, and consulting 
wildlife specialist to determine to best approach to conduct the portal re-opening project so as to 
minimize the ilnpact to any eagle activity in the area. A record of this correspondence is 
included in Attachment 9 as well. In summary, there has been eagle activity noted currently 
(February, 2012) in the vicinity of Nest 395 located above the portal. The current plan is to 
einploy a trained wildlife biologist to monitor eagle activity in the area while the permitting 
process is underway. At such tilne as the pennit is approved, the biologist would conduct a 
ground survey of the nests in question. This luay also coincide with the regular annual helicopter 
raptor survey of the area. If there is no activity at the tilne (eggs, chicks, fledglings) , the 
cOlupany would formally seek approval (frOln the Division and FWS) to begin constnlction 
activities at the portal site. However, if there is any eagle activity at that tilne, the cOlnpany will 
wait until subsequent ground surveys of the nests verify that any fledglings have reached maturity 
and have left the nest. 

CHAPTER 4: LAND USE 

After the portal re-opening project has been cOlnpleted (estimated six Inonths after begilming), 
the site will be reclailned. Present land use includes wildlife habitat and liInited cattle grazing. 
Recreation use includes hunting and 4-wheeling. All existing land-use activities can continue 
during and after the completion of the portal project. 

As mentioned previously, the site has been disturbed on several occasions in the past. It is 
assumed that AML provided the necessary cultural clearances prior to there 1998 reclmnation 
work. However, in Septelnber, 2009, the cOlupany contracted Senco-Phenix Archeological 
Consultants to conduct an intensive cultural survey of the area as part of a GVH project that was 
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being proposed nearby. The survey included the portal site, and as expected, recommended a 
finding of n effect and cultural clearanc . A copy of this report is included in Attachment 8.' 

CtlAPTER 5: ENGINEERING 

Before any construction start· an jdentjficatjon sjf,l'J1 win be posted at the site. This sign wil11ist 
the company name as permit holder, the pennit number, address and phone number. Disturbed 
area perimeter markers and stream buffer zone signs will also be established around the 
construction site prior to any disturbance. 

As Inentioned above, construction activities associated with the p0l1al re-opening will be 
minimal. Up to 113 cubic yards of topsoil material will be removed and stckpiled adjacent to the 
portal. Another 50 cubic yards of ea11h material will be rework to make a slnall equipment 
access ramp leading fi'om the road up to the portal, a distance of about 50'-60'. According to 
AML records, about] 0 cubic yards of material was placed in front of the portal during the 1998 
backfill (rec1aInation) effort. It should be noted that all ea11h quantities given here are 
conservatively estilnated on the high side. All earthwork can be done using a single small 
trackhoe, and can be done in less than a day. 

After the portal is uncovered, the Inining crews, working under strict oversight frOln the federal 
Mine Safety and Health Administration (MSHA) will remove the existing seal and begin to 
slowly and Inethodically work their way into the old works. In order to provide the necessary 
ventilation, a slnall portable face fan will be set up on the surface and vent tubing will be 
extended from the fan into the lnine opening to provide fresh air. The crews will then advance 
into the mine, Inaking sure the roof control is adequate as they proceed. This may require 
installing additional timbers andlor supplelnental roof bolts. As shown on the underground 
drawing in Attachlnent 1, there are three areas where the West Ridge Inine deve10plnent entries 
are projected to cross the old Kaiser Inine works; two longwall gate entries and one set of bleeder 
entries. Due to the additional abutment loads ilnposed during future longwall mining, these areas 
in particular may require supplemental roof support installed ahead of time, such as roofbolts, 
cable bolts, cribs andlor cans. Also as shown on the drawing, a set of seals will need to be 
installed to isolate to relnaining old works frOln the new developlnent district. 

All facilities associated with the portal re-opening project will be telnporary. The only 
equiplnent utilized will be a temporary ventilation fan and associated vent tubing, and a slnall 
electrical generator to provide power to the fan. This generator will also provide the power for 
the roof bolting machine. All equiplnent will be portable, and will be placed on crib blocks for 
support and leveling. There will be no concrete used. Equiplnent can be set along the existing 
roadway or tum-around area, with no excavation required. 

The underground re-habilitation project is expected to require no lnore than six lnonths to 
complete. During this time the only day-to-day activity at the B Canyon site will consist of 
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canopy will be left in place, just as it is now. The portal opening will be backfilled from the 
portal opening to a minimum of 25 feet (see Plate 2 of 2), the access ramp will be obliterated, the 
topsoil material will be laid back, and the stockpiled vegetation mulch material will be spread 
over the reclaimed area. This will result in achieving approximate original (AML) contour. The 
surface will be roughened (gouged/pocked) to aid in water retention and to minimize soil lose to 
erosion. The area will then be re-seeded with the seed mix approved by the previous AML 
reclamation project. A 1 T/ac straw mulch will be incorporated into the surface soil and a 1 
Tonlac mulch will be scattered over the surface after the seed and mulch application and 
scattering of slash on the seeded and mulched surface. A row of excelsior logs (sediment control 
structures) will then be placed around the down-slope toe of the disturbed area for additional 
erosion control. This row of excelsior logs will be in addition to the excelsior logs placed at the 
stream buffer prior to initial construction, which will also be left in place after reclamation until 
the Division has determined that re-vegetation has been established sufficient to provide 
adequate sediment control. 

Due to the small size of the project site, it is estimated that the reclamation work can be 
completed in 2-3 days. According to AML records, an identification monument was placed on 
top of the backfill during the 1998 reclamation. If the monument is still there, the company will 
save it, and replace it after the re-opening reclamation has been completed. 

Bonding calculations for reclamation of the site include earthwork and revegatation. Since all 
equipment used will be mobile, and since the existing steel portal canopy will remain in place 
(although backfilled and covered), there will be no demolition costs. 

1) Earthwork ..... Total earthwork volumes are liberally estimated to be no more than 163 
cubic yards, including 113 yds for topsoil removal/replacement and 50 yards for ramp 
construction and portal backfill. 

2) Revegetation .... The total area to be re-vegetated is about 0.07 acres. 

Given the small size of the reclamation requirements for this project, perhaps the most straight
forward means of determining an adequate reclamation cost amount is to compare it to a similar 
approved amount for a somewhat comparable installation. For example, in November, 2008, the 
Division approved the Bear Canyon GVH site, which is small isolated disturbed area located 
nearby within the West Ridge Mine permit area. The total reclamation cost of the Bear Canyon 
GVH site associated with earthwork is $2143, and for revegetation is $2461, for a total of $4604. 
This is for a 0.34 disturbed acre site, involving 842 cy of back fill, and 515 cy of topsoil 
replacement. In comparison the B Canyon portal disturbed area is 0.07 acres, involving 50 cyof 
backfill, and 113 cy of topsoil replacement. Again, there are no demolition costs associated with 
the B Canyon project. The Bear Canyon GVH site is obviously a much larger site to reclaim 
than the B Canyon portal site, with quantities generally about five times greater than for the B 
Canyon portal site. Therefore, in the interest of expediency, the company would agree to a 
$4604 reclamation cost for the B Canyon portal job, as determined for the similar but more 
expansive Bear Canyon GVH installation. 

INCORPORATED 
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The updated bond infonnation has been included in Attachment #17 of the MRP. 

CHAPTER 6: GEOLOGY 

The geology of the B Canyon portal area is nearly identical to the geology of the West Ridge 
minesite surface facilities located about a half mile away in nearby C Canyon. This geology is 
described in detail in Chapter 6 of the MRP. 

CHAPTER 7: HYDROLOGY 

As shown in the drawings in Attachments 1 and 10, and the photos if Attachment 3, the B 
Canyon portal is located in the bottom canyon near the drainage channel. B Canyon is an 
ephemeral drainage, typical of the Book Cliffs, and similar to the drainages of nearby C Canyon 
and Bear canyon described in greater detail in Chapter 7 of the MRP. All construction work 
associated with the re-opening of the B Canyon portal will be done with the area of previous 
disturbance, including the AML reclamation of 1998. There will be no activity within the 
drainage channel. In fact, there is an existing sediment-control benn, presumably constructed by 
AML, that separates the portal site from the drainage. This benn will remain in place during and 
after the portal re-opening project to provide adequate sediment control protection to the 
drainage channel. In addition, the company will install additional temporary sediment control 
protection between the construction area and the drainage, in the fonn of a continuous row of 
excelsior logs, as shown in Attachment 10. The company will also install a row of excelsior log 
sediment control around the base of the topsoil storage pile, even though this pile is temporary 
and should itself be reclaimed within six months of the re-opening project. 

After the re-opening project is completed, the site will be reclaimed to its approximate original 
(AML) contour, will be covered back over with the topsoil material, and then re-seeded. An 
additional row of excelsior logs will be installed along the down-slope edge of the reclaimed 
area. In addition, the row of perimeter excelsior logs (installed during the initial construction) 
will also remain in place after reclamation of the site until it has been detennined that the 
revegetation has been established sufficiently to provide sediment control. The existing AML 
benn will not be disturbed. . 
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ATTACHMENT 1 

MAP OF "B" CANYON PORTAL SITE 
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ATTACHMENT 2 

ABANDONED MINE LANDS (AML) 
RECLAMATION INFORMATION 

FROM DOGM FILES 

(INCLUDES PRE-RECLAMATION PHOTOS) 
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Porta) Description 

TIlls ponal is 1 cated on the west facing s1 pe in the 
head f the right ork 0 an unnamed canyon adjacent 
to and west of Fan .anyon, This portal is constructed 
of wooden timbers and props which eXlend 
approximately 5' from the hillside. The portal opening 
is approximately 8' vide by 6' high. An appar'ent seal 
is located approximately 80' from the mout11. Th e roof 
is constructed of 4 by 8 wooden ceJps and sides a.re 
supported by wooden timber. The seal appears to be 
block type wi th a Celtite foam covering. Tl1ere is 
minimum air movement. 
Atmospheric testing reveals : 

1. 0 2 = 19.5% 
2. CO = 0.0% 
3. CH4 == 0.0% 

Portal opening is screened and dangered off. 

This portal is located on the east facing slope in the 
head of the right fork of an Wlnamed canyon adjacent 
to and west of Fan Canyon. It is directly west of portal 
P36. This portal is constructed of a steel type arched 
support 17' wide by 9' high with wooden covering. 
This portal extends 12' from the hillside. A block seal 
has been constru,-' t.: ~ approximately 40' inside the 
portal. There is n" .: .. movement into or out of the 
portal . This portallS located on a ledged outcrop of 
rock approximately 30' to 40' high. 

This portal is located up B Canyon , it is a single portal 
which accesses two entries underground. This portal is 
of steel arched construction with sheet metal covering. 
It is faced with sheet metal and metal screen. The door 
has been removed but is still attached to the face by a 
chain and lock. 
Portal opening is 16' wide by 8' high. Steel arches are 
on 3' on center. A block seal with mortar face is 
located inby the portal opening. There is no obvious 
air mo vement. no openings nor voids. There is a 30' by 
30' earthen pad immediately in front of the portal 
opening. A 40' long by 30' \vide berm exists above the 
entry. 

This shaft is located due south of the main shop. It is 
well capped with concrete and steel. The cap is 20' by 
20' square , framed in 6" by 8" steel beam with 8" 
concrete. There are no ob vious voids or openings, air 
flow is not evident. 
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Comments and Remarks 

'nlis portal is very remote. No real 
access exists other than by fool. Th. .3 

very litt le evidence of a portal other than 
the opening itself. 
Care should be t.aken while working 
around tllis portal. Steep slopes and 

I vertical ledges presents a hazard to 
persormel. 

This portal is very remote. No real 
access exists other than by foot. Care 
should be taken while working around 
this portal. Steep slopes and vertical 
ledges presents a hazard to personnel. 

This portal is accessible by the use 01 Jj 

Canyon road. 
Care should be taken during demolition 
to ensure integrity. There is pressure 
against the inside of the seal as 
demonstrated when the test valve was 
opened. 
Only one portal exists as indicated by 
residences and veteran miners. 

Shaft is well sealed. However, care 
should be taken during reclamation to 
maintain the integrity of this seal. 
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B CANYON PORTAl- ONE PORTAL CONNECTS TWO ENTR~ES 
P38 OR P39 

B CANYON PORTAL 
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F ATURE DESCRIPTION FORM 
SHAFT or AD,T 

Site to : AMR / I 

Tag No: 

CURRENT CONDITIONS: 

Acce5S to Feature (check a/l that apply): 
o no established trail 

"" foot t(ail 
a A TV /motorcycle 
o 4-WD road 
o 2-WO dirt road 
o paved road 
o rubber-tired backhoe 
a crawler (track.) equipment 
a helicopter 
o wilderness restrictions 

Condition of Entrance: 
a Completelv collapsed, no access to workings 
o Partially collapsed or backfilled at portal, mine 

visible but not accessible 
a PartiaUy collapsed or backfilled at portal, mine 

workings accessible 
rL Portal open for access with little or no backfill or 

collapse L'T'o .) .. 14 ... ) 
a Obstruction at opening makes evaluation of 

condition impossible 
o Existing wall/fence/grate (CIrcle one) 

a intact. acceptable 
o intact, unacceptable 
a damaged, mine accessible 

a Shaft collar competent (rock or cribbing) 
o Shaft collar sloughing 
o Signs of interior visitation (litter/graffiti) present 
a Other 

Stability of Opening/Host Rock : 
o unconsolidated soil (unstable) 
o friable (unstable) 
a highly jointed, fractured (unstable) 
a somewhat jointed (fairly stable) 
JI... massive (stable, compet.ent) 

1I;;r,;,;;. £. A ~ ~ 
Depth to Competent Rock: ________ feet 

Water (check all that apply): 
'" no water present 
a dry, but .appears to have occasional water 
a seep/saturated soil (no flow) 
o standing water in opening 
a discharge flowing from opening 
o discharge infiltrates wfin 50 tt of opening 
a discharge flows into intermittent stream 
o discharge flows into perennial stream 
a water flows through/over waste rock 
o water or ground surface discolored 
a wetland vegetation present 

Wildlife Observations In/Near Opening: 
a bats: roosting/flying (circlel 
a birds: nesting/roosting/flying (circle) 
o guano/droppings/owl pellets 
a mammal tracks 
o herps 

, 

Apparent depth of workings : 
"... lerminus visible L ~ f114,-) 

feet 

o workings extend beyond visibility limits 
o crosscuts. other workings visible 

Roof or collar support present : 
a none visible 
a wood props/caps (occasional) 
o stults or sQuare sets 
a box cribbing (continuous wood lining) 
a log/timber cribbed shaft collar 
o loose rock walls or cribbing 
a concrete shaft collar or adit bulkhead 
o support is failing 

MITIGATION/DESIGN CONSIDERATIONS: 

Potentia' Mitigation Actions (check a/l that 'apply): 
o Masonry Bulkhead 
o Backfill 
o Bulkhead & Backfill 
o Standard Adit Grate 
a Bat Grate 
a Cable Net 
o locking Adit Door 
a Shaft Grate ".,"'-
o PUF Shaft Plug 't, 
o Blast , 
a Probe for mine opening (caved adit) 
o Drainage Provisions Required " 
o local Site Clean-up and Regrading 
a Structure Demolition 
a Surface Water Drainage Control 
o Cultural Features Needing Protection Present 
o No Action ReQuired 
o Other 

Onsite Construction Material Availability: 
o Stone suitable for bulkhead (w/in 100 tt) 
o Backfill 
o Materials not present 

Backfill Material Source: 
o mine dump 
o dig or scale down from brow/adjacent slope 
o blast from rock brow 'or adjacerH rock face 
o other 

Mine Dump Size: 
a small « 20 cubic yards) 
o medium (20 - , 00 cubic yards) 
o large (> 100 cubic yards) 

. a USFS Criteria A3 {> 500 .kt>."'"', • ...IIolri" .... \I 

0'\ Gas & M\n\og 
0\\1·0\ \, . 

'-



AMR/ AMR PROGRAM INV ENTORY FORM S ite Name _ ( _j c-._ ,:, ____ -::----

ENTRANCE 
MEASUREMENTS 

Vldth ot top cntrenc~ 

vldth ot bottom entronce , 

ADIT OPENING 

FEET INSIDE 
11 EASUREI'\ENT S 

Uldth at top Insld~ 

I,J I d tho t b¢ t t om Ins Ide 6 _____ _ 

~cl9ht lcft cntronc~ 3 ____ _ HeIght left InsIde 7 ____ _ 

Ke\gnt rloht entrnncc l. 

COVe!( h~lght above adlt 9 

ly~ of Cover 

TAG 
-', --

OA 
(J'J 

PAG 
~', 
:::l 

.
i"'-' 

-0 
o 
-'T"\ 

rc:; :P 
.-. =-\ 0 F r-> m 

o 

HeIght right InsIde 8 ____ _ 

Depth or Length \0 

PHOTOGRAPH NUMBERS: 

ROLL (I -------
PI CT U R E ( S) ;'~", . ), : .. 

SITE SKETCH 

1 ~, 

,/ 
." , l. ~· , ~J~ 

' ; , " 

\ ' 
\

' /' ., , .. I) 

i / -~?, ;k'l(j , 
, ' I • I! / J 

/1 . ; " . : :! I 

I .. ' /./ !i , I 
, I ,; : ; I ' : f ' 

• r ' __ ' . : ~ , J 

./ 
1 
! [ \\ 

I 
I 

I~ 
~ 

INVENTORIED BY 
STATE OF UTAH 

DEPART MENT OF NAT URA L RES OURC ES 
DIVISION OF OIL, GAS AH D MIHIHG 

ADIT OR TUNNEL 
FIELD DESCRIPTI OH FORM 



Utah Abandoned Mine Reclamation Program 
Mine Portal Monument Record Fonn 

MONUM NT 

NUMBER ! ~ J-. i/ 

Date Installed 7 I ). A I 2 S=: By ItA ( It l' I, ey IJ j 7 I I,) 1 " 
LOCATION 

Code USGS Quad _ ________________ 7 'h.' 15' ---_ .... ----_.-

County -1_"({ U::nt- Code ____ _ 

Twp 1$1 N@ Range /3 @W Section I y S· t(/ ~ S 'Cc/ ~ /II ft· Y. SLBM USM 

UTM Coordinates: ______ _ mN _ ________ m E Zone 12 

State Plane Coordinates: N ft E ft 

PROJECT INFORMATION 

Project Name: L-7 ,e;"t; hu~<-( ;/;.:...:, Project Number: AMRf:1() / 1 930 

Site Name: 
/" . / 

Commodity ~,.....!c~J -.:&l~'f.~"''/ __ _ Constructio n Contractor: /?t;. ',,, L" " t: 0/ ,&J i 'r iii ;./, tJ -;: t ! I I 

CLOSURE INFORMATION 

Opening Type ~Horizontal 
o Inclined 

o Vertical 0 Open (prior to reclamation) 
o Subsidence fj(Closed (prior to reclamation) EJ(, 1'/ ( ;'1'/7 J)) ,IJ !..L 

Portal Designation in 
C t ti S 0.0 ) 9' ~ .J -~' c· ons rue on pees a - ( /-I lv\,i/, ... ' L..J J L t ..:.-' "I 

I 

Reclamation 
Date (mm/yy) :z / (/ f 

Reclamation Action (Check all that apply.) 
o None 
o Probe; no workings 
o Probe + closure 
o Wall (concrete block) 
o Wall (native stone) 
~Backfill 

o Permanent grate/grid 
o Lockable gate 
o Cable Net 
o Gas Sample Tube 
o Drain Pipe 
o Warning Sign 

Closure cond ition at time of monument installation : 'l( good 

o Fence 
o Other (explain) '2 12? ( It(;; . .I C .:1/:'/ N c·" t3 iv n- ,4,V ,-

/" 

o needs maintenance 

\NCORPOB:>IEO 

, !: 1 \1 

Filename: MONUMENT.FRM 5/6/91 o Data entry completed 
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ATTACHMENT 3 

PHOTOS OF EXISTING PORTAL AREA 
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ORDER 2 SOILS SURVEY (RELEVANT EXCERPTS) 
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Order 2 Soil Survey 

of 

B Ca yon Gas ent o~e 

B Canyon Road 

Whitmore Canyon Gas Ven Hole 

at 

est Ridge Mine Area 

Prepared by 

Robert E. Long, CPSS 

L< ng esource Consultants,) Inc. 
1960 W Deep Creek Road 

Morgan, Utah 84050 
(801) 791-3447 

for 

Utah American Energy. 
WEST RIDGE MINE 

794 "C" Canyon Road 
East Carbon, Utah 84520 

May 4,2010 
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B Canyon Road 

B Canyon Road 

Purpose of Soil Resource Assessment 
The purpose of t his soil resource assessment conduct.ed along a portion of t he B Canyon Road 
was to determ ine nat ive topsoil depths. The intended use of this information was t o determine: 

Potential topsoil suitability and salvage depths in areas where additional road 

development will be required. 

• Dept hs of topsoil and topsoil-subsoil m ixture that will need to be placed over the 

previously disturbed portion of the roadway for reclamation in order to achieve depths 

of suitable material similar to adjacent native soils. 

General Description 
The B Canyon Road traverses alluvial fans, st ream t erraces, and canyon sideslopes up to the 

proposed B Canyon Gas Vent Hole (GVH) locat ion. Elevation ranges from 6,850 feet on the 

southwest end to approximately 7,280 feet at the B Canyon GVH sit e. Slopes range from 3 to 25 

percent on the aUuviar fans and stream terraces and from 30 to nearlv 90 percent on t he 

canyon sfdeslopes. The length of the evaluated pOl1ion of B Canyon Road was approximately 8, 

530 feet. 

The portion of B Canyon Road covered by t his assessment is in Sections 14, 15 (SE/4), and 22 
(NE/4), Township 14 South, Range 13 East, Salt lake base meridian. 

All sect ions of the B Canyon Road have been previously disturbed to some extent. The road is 
visible on the black and white Sunnyside digital orthophoto quadrangle (Utah GIS Portal, 2009) 

f rom t he mid 1990's. The road surface of segments 1 through 5 was improved by grading just 

prior to this soil resource assessment to a width that allows by light duty vehicles and 

equipment. The imporved road terminated in the lower portion of segment 6. The road crosses 

a stream terrace and is just wide enough for ATV travel in the upper segment 6. Segment 7 is an 
old access road that is only wide enough for an A TV. A portion of the trail in segment 7 
traverses through the B Canyon ephemeral drainage. 

Soil materials removed during the most recent work on the road were generally bladed into a 

berm along the down-slope side of the B Canyon Road. This material will need to be pulled back 

across the road when it is reclaimed. The soil has cascaded down the slope in areas where the 

road traverses steep and very steep slopes. 

Soil materials removed from the roadway prior to this resource assessment appeared to be a 
mixture of topsoil and subsoil. 
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B Canvon Road 

Vegetation 
The B Canyon Road traverses the following vegetative communities from the lower end to the B 

Canyon GVH site: 

.. Utah juniper - Pinyon pine 

• Pinyon pine - Utah juniper 

Pinyon pine - Utah juniper - Rocky mountain maple - Mountain brush 

~ Wyoming big sagebrush 

• Pinyon pine - Utah juniper 
Rocky mountain juniper - Rocky mountain maple - Douglas fir 

Douglas fir - Rocky mountain maple 

Res Soil Map Units 
The B Canyon Road crosses NRCS soil map units 37, 62,95,96, 113 (USDA- NRCS, Carbon Area, 
Parts of Carbon and Emery Counties, Utah, September 2009), figure 1. 

NRCS soil map unit 37, Gerst - Stryeh - Badland complex, 50 to 70 percent slopes, is crossed by 
the B Canyon Road in seglnents 2, 3, 4, and 5. This NRes map unit is typicaHy located on very 
steep south facing slopes. Strych soils are a minor component in segment 2. Map unit 37 soils 
were not identified in road segments 3,4, and 5. 

NRCS soil map unit 62, Midfork family - Comodore complex, 50 to 70 percent slopes, is crossed 

by the B Canyon road in segments 5 and 6. Midfork family and Comodore soils have mollie 
epipedons (dark surfaces) and were not identified in these segments. Native vegetation 
indicated that the soil temperature was frigid rather than cryic for the Midfork family. The 

Cortyzack soil identified at 8-7-09 is similar to Midfork family, but frigid. A soil similar to 
Comodore (Modo) was identified at B-8-09, but it did not have a mollie epipedon. 

NRCS soil map unit 95, RocJ( outcrop, is crossed in B Canyon Road segments 3, 6, and 7. This 
NRCS map unit does not have any developed soils as major components. The soils identified by 
the B Canyon Road soil assessment were welt developed and rock outcrop was a minor 

component. 

NRCS soil map unit 96, Rock outcrop - Rubbleland - Travessilla complex, is crossed by B Canyon 

Road in the upper portion of segment 7. The soils Identified by the B Canyon Road soil 
assessment were more developed than those described by this NRCS map unit. 

NRCS soil map unit 113, Strych very stony loam, 3 to 15 percent slopes, is crossed by B Canyon 
Road segment 1 and the lower portion of segment 2. Strych soils were identified in segment 1 
and are a minor component in segment 2. 

2 

INCORPORATED 

JLhJ 1 2 2012 

Div. of Oil, Gas & Mining 



o 
:c:" 
8-
Q 
G) 
n> 
CJ') 

Si?O 
~ 
:J 
S" 

co 

gwe 1. Prepared for: UtahAmeric~n Ene~gy, Inc. 

;RCJS Soil Map Units along West Rrld e Mine 0 500 1.000 
- -I Prepared by: 

~ m B Canyon Road Long Resource Consultants, Inc. April 22, 2010 



B Canyon Rood 

Soil Map Units 
The B Canyon Road was divided into 7 segments or soil map units based an soil types, 

vegetation, aspect, and slope, figure 2. Aspect is west in segment 1, northwest in segments 2, 3, 
and 5, and southeast in segments 4, 6 and 7. Stopes range from 3 to nearly 90 percent. Soil 
temperature is mesic in segment 1 and frigid in the other road segments with some potentially 

cryic pockets in the bottom of the canyon and near the upper end of the road. Precipit ation 
ranges from appro>cimately 14 inches at t he lower end of the B Canyan Road t o' 20 inches or 
greater at the B Canyon GVH site. 

Table 1 lists the dominant soil types and typifying soil pedons for each segment of the B Canyon 
Road. The results of laboratory analysis for each of t he typifying soil pedons are in appendix 1. 
Soil profile descriptions are in appendix 2. Field data sheet s for t he soil pedons described 

Table 1. Soil segments and dominant soils in segments along B Canyon Road. 

Road 

Segment Percent 

Soil Segment Name 

Component 

1 Strych very cobbly sandy clay loam. 8 to 25 percent slopes 

90 Strych very cobblV sandy day loam 
10 Nott er familv sandy loam 

2 Notter family sandy loam. 8 to 16 percent slopes 

85 Notter family sandy loam 
10 St rych very cobbiV sandy clay loam 

5 Witdmount very channery sandy loam 

3 Wildmount very channery sandy loam, 20 to 70 percent slopes 
85 Wildmount very channery sandy loam 
12 Notter family sandy loam 

3 lakebench channerv sandy loam 

4 lakebench very channerv sandy loam,S to 16 percent slopes 

80 lakebench very channery sandy loam 
10 Witdmount very channery sandy loam 
10 Cortyzac!< cobbly loam 

5 Cortvzack - Modo complex 35 to 70 percent slopes 
7S Cortyzack cobbly loam 
20 Modo sandy loam 
3 lakebench very channery sandy loam 

2 Rock Outcrop 

6 Amalia family - Foy complex, 3 to 80 percent slopes 
6S Amalia family 
30 Foy very gravelly loam 
5 Cortyzack cobbly loam 

4 

Typifying 
Soil Pedon 

B-12-09 

B-11-09 

B-10-09 

8-9-10 

8-7-09 
B-8-09 

8-6-09 

6-5-09 
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Table 1, cont inued. Soil segment s and dominant soils in segments along B Canyon Road. 

Road 
Segment Percent 

5011 Segment Name 
Component 

7 Foy very f laggy sandy loam, 45 to 88 percent slopes 

73 Foy very f laggy sandy loam 

12 Fay very gravelly loam 

8 Modo sandy loam 
S Midfork family 
2 Rock Outcrop 

B Canyon Road 

Typifying 
Soil Pedon 

B-4-09 

The taxonomic classification of the major soils along the B Canyon Road is contained in table 2. 

These classifications were determined using the Keys to Soil Taxonomy, Eleventh Edition (USDA 

- NRCS, 2010). 

Table 2. Taxonomic classification (USDA- NRCS, 2010) of dominant soils along B Canyon Road. 

Series/Family 

Amalia 

Cortyzack 

Foy 

lakebench 

Modo 
Notter 

Strych 
Wildmount 

Taxonomic Classification 

Clacidic Hapfustalfs loamy-skeletal, mixed, superactive, frigid 
Calddic Argiustolls coarse-loamy, mi>ced, superactive, frigid 

Typic Calciustepts loamy-skeletal, mixed, superactive, frigid 

Aridic Calciustepts coarse-loamy, mixed, superactive, frigid 

lithic Haplustepts loamy, mixed, superactive, frigid 
Calcidic Argiustolls fine-loamy, mixed, superactive, frigid 

Ustic Haplocalclds loamy-skeletal, mixed, superactive, mesic 
Aridic Calciustepts loamy-skeletal, mixed, superactive, frigid 

Photos of each of the B Canyon Road soil profiles are contained in the liB Canyon Road Photos" 

section of this report. 

Segment Descript ions 

1 Strych very cobbly sandy clay loam, 8 to 25 percent slopes 

Segment 1 consists of very deep soils on an undulating to moderately steep alluvial fan at the 

lower end of the B Canyon Road. Soils in this area are warmer (mesic) than the other road 

segments due to the westerly aspect and lower elevation. Soil profile 8-12-09 is representative 

5 
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B Can von Road 

of Strych soils in this segment. These soils have a gravelly or cobbly surface w ith a few scatte red 

stones and boulders. Organic matter decreases and carbonates increase at 30 em (12 inches). 

Also included in this segment are Notter family soils on the steeper north facing slopes. 

Vegetation is dominated by Utah juniper with some pinyon pine. 

2 Notter family sandy loam, 8 to 16 percent slopes 

Segment 2 consists of very deep soils on a strongly slop;ng alluvial fan where t he aspect 

changes t o northwest. These soils have a dark surface (mollic). The northwest aspect results in 

these soils being cooler (frigid) than soils in segment 1. The surface has a few scattered 

channers and flags. Soil profile B-l 1-09 is representative of Notter family soils in this segment. 

Organic matter decreases and carbonates increase at 29 em. 

Also included in t his segment are Strych soils on moderately steep south facing slopes and 

Wildmount soils on t he steep north to northeast facing slopes. 

Vegetation is dominated by pinyon pine with some Ut ah juniper. 

3 Wild mount very channery sandy loamt 20 to 70 percent slopes 

Segment 3 consists of very deep soils on steep to very steep northwest to northeast facing 

canyon sideslopes. The surface has a variety of rock fragments with gravels and ehanners being 

dominate. Soil profile 8-10-09 is representative of Wildmount soils in this segment. Organic 

matter decreases at 56 cm and carbonates increase below 33 em. 

Also included in this segment are Notter family soils on the alluvial fans and lakebench soils on 

the stream terraces. 

Vegetation is dominated by pinyon pine with Utah juniper, alderleaf mahogany, Utah 

serviceberry, and Wyoming big sagebrush. 

4 Lakebench very channery sandy loam, 5 to 16 percent slopes 

Segment 4 consists of very deep soils on south to northwest facing stream terraces along the 

ephemeral drainage in B Canyon. The surface is very channery with a few scatterd flags, stones, 
INCORPORA,TED 
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B Can von Road 

and boulders. Soil profile 8-9-09 is representative of lakebench soils in this segment. Organic 

matter decreases at 10 cm and carbonates increase below 30 cm. 

Also included in this segment are Witdmount soils on steep canyon sidesfopes and Cortyzack 

soils on very steep canyon sidesiopes. 

Vegetation is dominated by Wyoming big sagebrush, rabbitbrusn, and grasses. 

5 Cortyzack - Modo complex 35 to 70 percent slopes 

Segment 5 consists of a complex of very deep and shallow soils on steep to very steep 

northwest to north facing canyon sideslopes. The very deep Cortvzack soils have a dark (mollie) 

cobbly surface, 8-7-09. Soil corors indicate a change from topsoil to subsoil at 25 em, while 

organic matter and carbonates are variable in the upper 90 cm of the profile. The shallow 

Modo, 6-8-09, soils are located near rock outcrops. 

Also induded in this segment are lakebench soils on stream terraces and rock outcrop. 

Vegetation ;s dominated by pinyon pine on the Cortyzack soils and mountain brush on the 

Modo soils. Big sagebrush, mountain snowberry, Douglas fir, rocky .nountain 6l1apre, and 

grasses are also present. 

6 Amalia family - Foy complex, 3 to 80 percent slopes 

Segment 6 consists of very deep soils on southwest to southeast fadng stream terraces and 

very steep canyon sideslopes. Soil profile 8-6-09 is representative of Amalia soils and B-5-09 is 

representative of Foy soils ;n segment 6. AmaHa soils are on the stream terrace and Fay soils 

are on canyon sideslopes near rock outcrops. Amalia soils have a gravelly surface while Foy soils 

have a very gravelly surface with scattered stones and boulders. Organic matter decreases and 

carbonates increase at 52 em in the Amalia soils. Carbonates increase at 70 cm in the Foy soils. 

Soil profile 8-6-09 was described near an area that appeared to be a closed mine opening. Very 

fine and fine coal fragments (visually 2 to 4 percent) were observed between 12 and 52 cm in 

this soil profile. Total organic carbon laboratory analysis results ranged from 1.0 to 3.7 percent 

in these horizons which is suitable based on the Utah DOGM guidelines (Utah DOGM, 2005). 

Also include in this segment are Cortyzack very cobbly soils on the sides of stream terraces and 

north facing canyon sideslopes. 
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8 Canyon Road 

Vegetation is dominated by big sagebrush on the stream terrace and pinyon pine on the canyon 

sidestope. 

7 Foy very flaggy sandy roam. 45 to 88 percent slopes 

Segment 7 consists of very deep soils on southeast. facing canyon sideslopes. Soil profile B·-4-09 

is representative of Foy soils in this segment. Field observations indicated that carbonates 

increase at 138 cm, but laboratory data indicates no appreciable difference in the profile. 

Organic matter decreases at 78cm which corresponds with lighter soil colors below this depth. 

Also included in this segment are Midfork family soils on north facing slopes near the upper end 

of the segment and sha low Modo soils near rock outcrop areas. 

Vegetation is dominated by rocky mountain juniper, and Douglas fir. Rocky mountain maple is 

dominant in the bottom of the canyon. 

Topsoil Resource 
The depth of topsoil increases with elevation, figure 2. Table 3 lists the estimated average 
topsoil depths for each road segment along with the dominant vegetation type, and limiting 
features of the soils. The estimated average topsoil depth is 30 em (12 inches) in road segments 
1 through 5. Road segment 6 has an estimated average topsoil depth of 50 to 70 cm (20 to 28 
inches). Average topsoil depths in road segment 7 are as deep as 138 em with localized shallow 
areas near rock outcrops. 

Topsoil depths vary along each segment of the B Canyon Road. Topsoil salvage from 

undisturbed areas shouJd be monitored by a Certjfied Professional Soil Scientist. The presence 

of large stones, boulders, and rock outcrop will be limiting to topsoil salvage and replacement. 

Topsoil in areas where the road was graded prior to this soils evaluation should be stockpiled in 
approved areas, so that it can be protected from erosion and road maintenance operations. 
The topsoil will need to be pulled back up the slope in areas where the road crosses steep to 
very steep canyon sideslopes. 

Laboratory analysis of the soil profiles along the B Canyon Road did not identify any 

"Unacceptable" (Utah DOGM, 2005) properties in any of the analyzed materials. The most 

limiting soil features are Fair (Utah DOGM, 2005) levels of pH, saturation percent, texture, and 

carbonates in some of the soil horizon samples. 
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8 Canyon Road 

Table 3. Estimated topsoil depths for each segment of the B Canyon Road. 

Soil 

Temp 
Road 

Regime 
Segment Length Vegetation Type 

feet 

1 1,592 Utah juniper - Pinyon pine mesic 

2 1,522 Pinyon pine - Utah juniper frigid 

3 1,097 Pinyon pine - Utah juniper frigid 

4 539 Big sagebrush frigid 

5 1,126 Pinyon pine - Utah juniper frigid 
Douglas fir - Mountain brush 

6 767 Big sagebrush - Pinyon pine frigid 

7 1,887 Rocky mountain juniper - frigid 
Douglas fir 

Total 8,530 

9 

Estimated 
Average 

Topsoil 

Depth 
em (inches) 

30cm 
(12 inches) 

30 em 
(12 inches) 

30cm 
(12 inches) 

30cm 
(12 inches) 

25 to 30 em 
(lO-12 inches) 

50 to 70 cm 
(20-28 inches) 

78 to 138 cm 
(30-S4inches) 

limiting features 

>40% rock fragments 
throughout profile; 
carbonates increase below 30 
em; organic matter decreases 
below 30 em 

>40% rock fragments below 
29 cm; carbonates increase 
below 29 em; organic matter 
decreases below 29 cm 

>40% rock fragments 
throughout profile; 
carbonates increase below 33 
em 
carbonates with strong to 
violent effervescence below 
30 em; 45% rock fragments 
below 105 cm 

Cortyzack: >35% rock 
fragments below 2S cm; 
organic matter decreases 
below2S em. 

Modo: shallow soils 

Amalia: disturbed soils; 
carbonates increase below 52 
em; organic matter decrease 
below 52 em; >35% rock 
fragments above 52 em 

Foy: extremely slopes; 
carbonates increase below 70 
em; >40% rock fragments 
throughout profile; rock 
outcrops in area 
Foy: extremely slopes; soil 
colors lighter below 78 em; 
carbonates increase below 
138 em; >35% rock fragments 
throughout profile 
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B Can von Road 

Results of the laboratory analysis indicate t.hat existing mixtures of topsoil and subsoil should 

result in materials that have at least a Fa;r suitability (Utah DOGM, 2005). Representative 

samples of the soil in berm and other stockpiles should be sampled and analyzed prior to 

placement in stockpiles. 

Estimated available water capacities (AWe) were estimated (Saxton 2009) and are generally fair 

with some good and two poor values for some horizons. The estimated AWe values which were 

Poor along the B Canyon Road were 8-7-09 (90 t0123 em) and B-9-09 (105 to 155cm).Both of 

these horizons have greater than 35 perdent rock fragments and are below the topsoil salvage 

depth of 30 cm (12 inches) for road segments 4 and 5. 

Calculated K factor values were all good along the B Canyon Road. 

Reclamation 
Reclamation potential is good along the full length of the B Canyon Road. The reclamation plan 
will need to mitigate the potential soil erosion problenls due to the steep to very steep 

traversed by the existing road alignment. Species and density of reclamation vegetation will be 
dependent on elevation, aspect, and effective precipitation. Reclamation seed mixes will need 

to account for these factors. 
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B Canyon Road Photos 

Photo 4. looking north-northwest up broken 86 percent sloped at B Canyon Road soil profile 
location B-5-09. Fay soil has formed in slope alluvium from inter-bedded sandstone 
and shale. Large sandstone outcrops are present upslope of this location. This soil 
profile is near the lower end of the narrow portion of the trail through B Canyon. 
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B Canyon Road Photos 

Photo 5, S-S-09 soil profile box, Foy seriesl Typic Calciustepts loamy-skeletal, mixed, 
superactive, frigid, 
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B Canyon Rood Photos 

Photo 6. B Canyon Road soil profile 8-5-09, Foy soil; Aridic Calciustpets loamy-skeletal, mixed, 
superactivel frigid. Profile is located in roadcut on north side of trail. 
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B Canyon Road Photos 

Photo 7. Looking south across B Canyon Road soil profile location 8-6-09 (disturbed area in 
lower center) and B Canyon Road (center). This location is at the upper end of the 
portion of B Canyon Road that had been graded prior to the soils assessment. Native 
vegetation at location 6 consisted of big sagebrush, scattered young Utah junipers, 
rabbitbrush, and intermediate wheatgrass. 
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B Can yon Road Photos 

Photo 8. Looking northeast across soil profile location 6-6-09. The area appeared to have been 
previously disturbed for some type of mine opening. The area had been reclaimed. 
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B Canyon Road Photos 

Photo 9. Soil profile location B~6-09, disturbed Amalia family; Calcidic Haplustalf loamy-skeletal, 
mixed, superactive, frigid. Rock fragments are concentrated in the upper 52 cm (20 
inches) of the soil profile. 
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B Canyon Road Photos 

Photo 10. 8-6-09 soil profile box, Amalia family, Calcidic Haplustalf loamy-skeletal, mixed, 
superactive, frigid. 
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B Canyon Road Photos 

Photo 11. Looking southwest across B Canyon Road soil profile location B-7-09. Native 
vegetation consists of Pinyon pine, Utah juniper, Douglas fir, Wyoming big 
sagebrush, bluegrass, and wheatgrasses. The northwest facing canyon sideslope has 
a slope of 45 percent. 
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B Canyon Road Photos 

Photo 12. B Canyon Road soil profile B-7-09, Cortyzack soil; Calcidic Argiustolls coarse-loamy, 
mixed, superative, frigid. Surface was covered with 3 em (1.18 inches) of partially 
decomposing needles, twigs, and cones. 
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B Canyon Road Photos 

Photo 13. 8-7-09 soil profile box, cotyzack series, Calcidic Argiustolls coarse-loamy, mixed, 
superactive, friigd. 
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. Whitmore Canyon GVH, B Canyon GVH, and B Canyon Road~dtory analysis results of soil samples collected in fall 2009. Suitabil 
are based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 

Soil Sample Begin Electrical Organic PE PE PE PE 
Identification Depth End Depth pH Saturation Conductivity Matter Calcium Magnesium Potassium Sodium 

em em s.u. % dS/m % meqlL meq/L meq/L meq/L 

WHT-1-2009 0 25 6.4 49.2 0.46 3.8 2.32 0.80 0.40 0.25 
WHT-1-2009 25 46 6.7 38.5 0.43 1.6 2.57 0.76 0.24 0. 1B 
WHT-1-2009 46 82 6.8 35.9 0.39 1.0 2.09 0.85 0.19 0.21 
WHT-1-2009 82 122 7.2 35.7 0.38 0.8 1.39 0.66 0.1 4 0.87 

8-1-2009 2 20 7.5 35.8 0.65 2.3 4.19 1.37 0.79 0040 
8-1-2009 20 50 7.5 37.3 0.47 2.7 2.73 0.85 0.68 0.20 
B-1-2009 50 64 7.5 32.7 0.50 2.0 3.22 0.80 0.69 0.23 

8-2-2009 3 18 6.6 46.5 0.39 6.1 2.39 0.70 0.19 0.21 
8-2-2009 18 50 6 .3 44.2 0.32 3.5 1.74 0.46 0.16 0.20 
8-2-2009 50 95 6.5 43.4 0.26 2.8 1.14 0.63 0.1 4 0.16 
8-2-2009 95 124 6.5 36.2 0.19 1.8 0.79 0.37 0.11 0.11 
8-2-2009 124 184 6.9 41.1 0.38 1.7 2.20 0.94 0.1 1 0.18 

8-3-2009 4 20 7.0 50.9 1.26 8.3 5.31 2.00 0.80 5.26 
8-3-2009 20 44 7.1 46.0 0.58 6.0 3.90 0.92 0.43 0 .69 
8-3-2009 44 96 7.4 41.2 0.45 4.3 2.70 0.80 0.45 0.30 
8-3-2009 96 124 7.3 48.1 0.47 6.6 3.21 1.09 0.49 0.15 

8-4-2009 5 23 7.1 41.2 0.62 3.9 4.02 1.39 0.93 0.24 
8-4-2009 23 78 7.2 37.3 0.55 4.5 4.13 0.94 0.34 0.29 
8-4-2009 78 138 7.3 33.7 0.34 2.9 2.03 0.76 0.22 0.42 
8-4-2009 138 180 7.1 67.7 0.91 2.5 5.13 1.81 0.14 1.07 
8-5-2009 1 15 7.2 35.1 0.45 3.1 2.81 1.26 0.33 0.14 
8-5-2009 15 35 7.2 38.8 0.45 2.7 2.81 1.32 0.25 0.26 
8-5-2009 35 70 7.3 35.2 0.44 3.2 2.70 1.34 0.24 0.20 
B-5-2009 70 108 7.2 34.4 0.48 2.6 3.13 1.57 0.26 0.47 
B-5-2009 108 160 7.3 38.6 0.44 2.4 2.56 1.47 0.11 0.31 
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,. Whitmore Canyon GVH, B Canyon GVH, and B Canyon Road lmrvratory analysis results of soil samples collected in fall 2009. Suitabl 

are based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 

Soil Sample Begin Very Fine Nitrogen 
Identification Depth End Depth SAR Sand Silt Clay Texture Sand C03 Nitrate Selenium 

em cm % % % % % ppm ppm 

WHT-1-2009 0 25 0.20 55.0 30.0 15.0 Sandy Loam 19.7 0.9 2.3 
WHT-1-2009 25 46 0.14 59.0 24.0 17.0 Sandy Loam 22.8 0.8 2.7 
WHT-1-2009 46 82 0.18 69.0 18.0 13.0 Sandy Loam 29.9 1.1 2.8 
WHT-1-2009 82 122 0.86 66.0 22.0 12.0 Sandy Loam 27.1 1.2 2.0 

8-1-2009 2 20 0.24 69.0 18.0 -13.0 Sandy Loam 30.1 26.5 3.2 <0.02 
8-1-2009 20 50 0.15 59.0 21 .0 20.0 Sandy Clay Loam 23.8 11 .7 2.2 <0.02 
8-1-2009 50 64 0.16 65.0 21.0 14.0 Sandy Loam 26.6 18.7 <0.1 <0.02 

8-2-2009 3 18 0.17 47.0 36.0 17.0 Loam 13.0 0.9 2.1 
8-2-2009 18 50 0.19 17.0 45.0 38.0 Silty Clay Loam 3.8 0.6 1.9 
8-2-2009 50 95 0.17 43.0 39.0 18.0 Loam 9.6 0.7 2.7 
8-2-2009 95 124 0.15 47.0 34.0 19.0 LOBm 12.9 0.5 2.3 
8-2-2009 124 184 0.14 50.0 28.0 22.0 Loam 18.3 3.3 2.6 

8-3-2009 4 20 2.75 51.0 30.0 19.0 Loam 16.4 4.1 3.1 
8-3-2009 20 44 0.44 39.0 37.0 24.0 loam 11.8 4.9 1.1 
8-3-2009 44 96 0.23 34.0 39.0 27.0 Clay Loam 10.9 10.4 2.6 
8-3-2009 96 124 0.11 28.0 45.0 27.0 Clay Loam 6.2 7.5 1.9 

8-4-2009 5 23 0.15 48.0 37.0 15.0 Loam 13.2 0.8 <0.1 
8-4-2009 23 78 0.18 44.0 37.0 19.0 Loam 11.1 0.8 <0.1 
8-4-2009 78 138 0.36 43.0 36.0 21.0 loam 11.7 0.6 <0.1 
8-4-2009 138 180 0.58 34.0 39.0 27.0 Clay l oam 8.6 0.8 <0.1 
8-5-2009 1 15 0.10 64.0 25.0 11.0 Sandy Loam 24.4 8.1 <0.1 
B-5-2009 15 35 0.18 54.0 29.0 17.0 Sandy Loam 18.1 7.3 ..::0.1 
B-5-2009 35 70 0.14 60.0 26.0 14.0 Sandy Loam 20.3 7.2 <0.1 
8-5-2009 70 108 0.31 54.0 29.0 17.0 Sandy loam 20.5 10.1 <0.1 
8-5-2009 108 160 0.22 54.0 26.0 20.0 Sandy Clay Loam 17.1 12.7 <0.1 -Z 
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.. Whitmore Canyon GVH, 8 Canyon GVH, and B Canyon Road~, dtory analysis results of soil samples collected in fall 2009. Suitabillt)idtlngs 
are based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 

Soil Sample 
Identification 

WHT-1 -2009 
WHT-1-2009 
WHT-1-2009 
WHT-1-2009 

8-1-2009 
8-1-2009 
8-1-2009 

8-2-2009 
8-2-2009 
8-2-2009 
8-2-2009 
8-2-2009 

8-3-2009 
8-3-2009 
8-3-2009 
8-3-2009 

8-4-2009 
8-4-2009 
8-4-2009 
8-4-2009 
8-5-2009 
8-5-2009 
8-5-2009 
8-5-2009 

:;:B-5-2009 
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Begin 
Depth 

em 

0 
25 
46 
82 

2 
20 
50 

3 
18 
50 
95 
124 

4 
20 
44 
96 

5 
23 
78 
138 

1 
15 
35 
70 
108 

End Depth Boron 

em ppm 

25 
46 
82 
122 

20 0.22 
50 0.24 
64 0.18 

18 
50 
95 
124 
184 

20 
44 
96 
124 

23 
78 
138 
180 
15 
35 
70 
108 
160 

Total 
Organic 

Available Total Carbon Neutra l. 
Phosphorus Potassium Carbon TOC Total Sulfur T.S. AS Potential T.S.ABP 

ppm meq/100g % % % tJ1000t tJ1000t tl1000t 

27.0 0.76 2.6 2.4 9.39 
30.1 0.54 0.9 0.8 8.12 
19.9 0.42 0.4 0.3 10.8 
17.5 0.44 0.5 0.4 11.5 

19.2 0.46 4.2 0.9 <0.01 0 270 270 
8.60 0.58 2.4 1.0 <0.01 a 113 113 
6.34 0.43 2.8 0.7 <0.01 0 180 180 

14.0 0.25 2.5 2.4 8.99 
12.9 0.38 1.4 1.4 5.57 
11 .3 0.27 1.1 1.0 6. 52 
11 .5 0.23 0.8 0.7 5.39 
21.2 0.37 0.9 0.5 32.6 

27.7 0.63 3.7 3.2 40.6 
11 .2 0.52 3.3 2.7 49.2 
7.09 0.54 3.0 1.7 104 
13.0 0.56 3.5 2.6 75.2 

30.2 0.71 1.9 1.8 6.85 
10.8 0.44 1.8 1.7 8.88 
3.92 0.38 1.1 1.0 5. 90 
4.49 0.28 1.0 0.9 7.15 
5.84 0.28 1.8 0.8 82.8 
5.26 0.28 1.7 0.7 80.9 
4.51 0.31 2.0 1.0 79.0 
4.50 0.24 2.0 0.7 111 
4.14 0.22 2.2 0.6 132 

Good Fair Poor I Unacceptable I 
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.. Whitmore Canyon GVH, B Canyon GVH, and 8 Canyon Road~,dtory analysis results of soil samples collected in fall 2009. SUitabili l) . 
are based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 

\.-
c :: 

Soil Sample 
Identification 

8-6-2009 
8-6-2009 
8-6-2009 
8-6-2009 
8-6-2009 
B-6-2009 
8-6-2009 

8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 

8-8-2009 
8-8-2009 

8-9-2009 
8-9-2009 
8-9-2009 
8-9-2009 
8-9-2009 

8-10-2009 
8-10-2009 
8-10-2009 
8-10-2009 

~-10-2009 
-10-2009 

lJ 
:D 
lJ 

~ 0 
:0 

- » "-> --I m 
o 

8egin 
Depth End Depth 

cm cm 

1 12 
12 23 
23 52 
52 90 
90 117 
117 133 
133 170 

5 13 
13 25 
25 60 
60 90 
90 123 
123 155 

2 11 
11 28 

0 10 
10 30 
30 65 
65 105 
105 155 

0 10 
10 33 
33 56 
56 80 
80 115 
115 160 

Electrical Organic PE PE PE PE 
pH Saturation Conductivity Matter Calcium Magnesium Potassium Sodium 

s.u. % dS/m % meq/L meq/L meq/L meq/L 

7.0 46.3 0.70 6.7 4.49 1.04 1.10 0.17 
7.0 40.7 0.55 5.5 3.83 1.24 0.63 0.16 
7.0 42.8 0.40 2.1 2.47 0.95 0.27 0.12 
7.1 31 .5 0.51 1.2 2.24 1.53 0.61 0.19 
7.2 35.5 0.56 1.1 2.14 1.96 0.47 0.24 
7.4 35.5 0.59 1.2 2.02 2.93 0.26 0.24 
7.5 42.2 0.66 1.6 1.69 3.98 0.22 0.29 

7.2 57.3 0.63 6.8 3. 89 1.97 1.15 0.31 
7.2 50.7 0.54 6.7 3.21 1.50 0.78 0.24 
7.2 47.1 0.53 3.2 3.67 1.30 0.42 0.29 
7.4 39.4 0.38 2.1 2.43 0.94 0.28 0.36 
7.5 40.6 0.46 3.1 3.24 1.27 0.13 0.61 
7.5 41 .3 0.45 2.5 2.61 1.18 0.06 0.55 

7.4 45.5 0.40 4. 1 2.93 0. 69 0.1 7 0. 17 
7.2 46.1 0.48 5.0 3.62 1.04 0.13 0.29 

7.4 36.8 0.47 2.6 3.49 0.69 0.19 0. 17 
7.3 34.4 0.47 1.9 3.49 0.88 0.20 0.20 
7.4 32.2 0.45 2.0 3.05 1.00 0.31 0.2 1 
7.5 37.0 0.44 1.7 2.28 1.19 0.24 0.77 
7.7 30.9 0.42 1.3 2.32 1.36 0.21 0.62 

7.3 46.0 0.48 6.0 3.93 0.63 0.38 0.15 
7.4 44.1 0.52 3. 8 3.64 1.55 0.24 0.1 1 
7.7 44.9 0.43 4.3 3.48 1.31 0.16 0.21 
7.8 40.6 0.40 2.2 2.98 1.22 0.06 0.18 
8.0 34.4 0.46 2.2 2.96 1.91 0.09 0.36 
8.1 34.5 0.49 1.9 1.70 3.26 0.04 0.31 

Good Fair Poor I Unacceptable I 
Page 4 of 9 
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1 - I. Whitmore Canyon GVH, B Canyon GVH, and 8 Canyon Road laooratory analysis results of soil samples collected in fall 2009. SuitabilitY I 

are based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 

l. ,_ 
t 

Soil Sample 
Identification 

8-6-2009 
8-6-2009 
8-6-2009 
8-6-2009 
8-6-2009 
8-6-2009 
8-6-2009 

8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 

8-8-2009 
8-8-2009 

8-9-2009 
B-9-2009 
8-9-2009 
8-9-2009 
8-9-2009 

8-10-2009 
8-10-2009 
8-10-2009 
8-10-2009 
~~10-2009 
& 10-2009 

:0 
'1J 

~ () 
:0 
» 
--l 
m 
o 

Begin 
Depth 

cm 

1 
12 
23 
52 
90 
117 
133 

5 
13 
25 
60 
90 
123 

2 
11 

0 
10 
30 
65 
105 

0 
10 
33 
56 
80 
115 

End Depth SAR 

cm 

12 0.10 
23 0.10 
52 0.09 
90 0.14 
117 0.17 
133 0.15 
170 0.17 

13 0.18 
25 0.15 
60 0.18 
90 0.28 
123 0.41 
155 0.40 

11 0.13 
28 0.19 

10 0.12 
30 0.13 
65 0.15 
105 0.58 
155 0.46 

10 0.10 
33 0.07 
56 0.14 
80 0.13 

115 0.23 
160 0.20 

Very Fine Nitrogen 
Sand Silt Clay Texture Sand C03 Nitrate Selenium 

% % % % % ppm ppm 

58.0 30.0 12.0 Sandy Loam 18.5 5.4 3.9 <0.02 
54.0 31.0 15.0 Sandy Loam 18.0 9.5 <0.1 <0.02 
46.0 35.0 19.0 Loam 14.0 7.4 <0.1 <0.02 
72.0 16.0 12.0 Sandy Loam 31.8 12.2 2.4 <0.02 
72.0 18.0 10.0 Sandy Loam 28.3 9.4 6.8 <0.02 
56.0 26.0 18.0 Sandy Loam 23.7 17.6 6.8 <0.02 
42.0 38.0 20.0 Loam 6.5 13.0 12.1 <0.02 

50.0 36.0 14.0 Loam 19.6 2.7 <0. 1 
52.0 32.0 16.0 Sandy Loam 15.7 2.3 <0.1 
49.0 34.0 17.0 Loam 14.5 1.2 <0.1 
51.0 32.0 17.0 Loam 12.6 2.1 <0.1 
42.0 37.0 21.0 Loam 10.4 7.3 <0.1 
46.0 34.0 20.0 Loam 12.4 8.3 <0.1 

72.0 17.0 11 .0 Sandy Loam 26.6 5.1 <0 .1 
63.0 24.0 13.0 Sandy Loam 23.1 3.0 <0.1 

71 .0 22.0 7.0 Sandy Loam 26.6 11.0 <0.1 
72.0 19.0 9.0 Sandy Loam 26.7 12.0 <0.1 
72.0 18.0 10.0 Sandy Loam 27.1 14.5 <0.1 
70.0 17.0 13.0 Sandy Loam 29.6 14.0 <0.1 
73.0 16.0 11.0 Sandy Loam 32.3 15.8 <0. 1 

70.0 18.0 12.0 Sandy Loam 28.7 10.8 <0.1 
64.0 19.0 17.0 Sandy Loam 28.0 13.6 <0.1 
58.0 21.0 21.0 Sandy Clay Loam 24.6 19.7 <0.1 
61.0 21.0 18.0 Sandy Loam 26.4 18.9 <0.1 
52.0 31.0 17.0 Sandy Loam 19.6 21.6 <0.1 
56.0 28.0 16.0 Sandy Loam 24.0 20.2 <0.1 

Good Fair Poor _ Unacceptable 

Page 5 of 9 
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. Whitmore Canyon GVH, 8 Canyon GVH, and B Canyon Road~, eltory analysis results of soil samples collected in fall 2009. Suitability -~tings 
are based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 

t 

Soil Sample 
Identification 

8-6-2009 
8-6-2009 
8-6-2009 
8.(5-2009 
8.(5-2009 
8-6-2009 
8-6-2009 

8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 
8-7-2009 

B-8-2009 
8-8-2009 

8-9-2009 
8-9-2009 
8-9-2009 
8-9-2009 
8-9-2009 

8-10-2009 
8-10-2009 
8-10-2009 
8-10-2009 

~ B-10-2009 
") 8-1 0-2009 
u 
:n 
IJ 

f',.) 0 
J'J 

~ 
m 
o 

Begin 
Depth 

cm 

1 
12 
23 
52 
90 
117 
133 

5 
13 
25 
60 
90 
123 

2 
11 

0 
10 
30 
65 
105 

0 
10 
33 
56 
80 
115 

End Depth Boron 

cm ppm 

12 0.45 
23 0.25 
52 0.14 
90 0.13 
1'17 0.15 
133 0.23 
170 0.22 

13 
25 
60 
90 
123 
155 

11 
28 

10 
30 
65 
105 
155 

10 
33 
56 
80 
115 
160 

Total 
Organic 

Available Total Carbon Neutral. 

Phosphorus Potassium Carbon TOC Total Sulfur T.8. AS Potential T.S.ABP 

ppm meq/100g % % % tJ1000t tJ1000t tJ1000t 

20.4 0.65 4.0 3.4 0.04 1.21 53.9 52 .7 

7.90 0.54 4.9 3.7 0.07 2.30 94.8 92.5 

4.92 0.40 1.9 1.0 <0.01 0 70.2 70.2 

4.59 0.35 1.5 0.2 <0.01 0 113 113 

4.96 0.26 1.4 0.3 <0.01 0 90.7 90.7 

4.32 0.32 2.3 0.2 <0.01 0 172 172 

5.44 0.31 1.7 0.2 <0.01 0 122 122 

21.9 1.07 3.5 3.2 27.0 

13.4 0.90 2.7 2.5 22.6 

7.11 0.56 1.6 1.4 13.2 

4.84 0.42 0.8 0.6 18.4 
5.40 0.27 1.9 1.0 78.6 

4.86 0.18 1.5 0.5 79.9 

10.7 0.30 2.1 1.5 49.2 
10.8 0.33 2.0 1.6 29.6 

7.57 0.31 1.7 0.5 105 

4.11 0.1 9 1.8 0.4 121 

4.49 0.22 2.3 0.5 144 

3.79 0.23 2.0 0.4 132 

3.29 0.14 1.9 <0.1 161 

11.6 0.38 3.4 2.2 102 
6.70 0.28 2.7 1.1 135 
6.80 0.22 3.5 1.1 201 
3.49 0.15 2.7 0.5 186 
4.00 0.17 2.7 0.2 209 
3.15 0.13 2.9 0.4 204 

Good Fair Poor rUnac~tab!91 
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Table 1-2. Available water capacity and K factor by soil horizon. 
Available Water 

Capacity' 
Begin Estimate K Factor Estimate2 

SamplelD Depth End Depth (Saxton 2006) (Renard 1997) 

em em i lin 

WHT-·1-2009 0 25 0.12 0.21 
WHT-1-2009 25 46 0.06 0.31 
WHT-1 -2009 46 82 0.04 0.35 
WHT-1-2009 82 122 0.05 0.37 

8-1-2009 2 20 0.04 0.25 
B-1-2009 20 50 0.05 0.31 
8-1-2009 50 64 0.05 0.32 

8-2-2009 3 18 0.12 0.23 
B~2-2009 18 50 0.11 0.28 
8-2-2009 50 95 0.08 0.31 
8-2-2009 95 124 0.06 0.32 
8-2-2009 124 184 0.06 0.31 

8-3-2009 4 20 0.10 0.16 
8-3-2009 20 44 0.11 0.21 
8-3-2009 44 96 0.08 0.30 
8-3-2009 96 124 0.11 0.25 

B-4-2009 5 23 0.08 0.30 
B-4~2009 23 78 0.09 0.26 
8-4-2009 78 138 0.09 0.29 
B-4-2009 138 180 0.07 0.33 

8-5 R 2009 1 15 0.06 0.31 
8-5-2009 15 35 0.08 0.28 
8-5-2009 35 70 0.06 0.27 
8-5-2009 70 108 0.08 0.30 
8-5-2009 108 160 0.08 0.31 

8-6·2009 1 12 0.09 0.19 
B-6~2009 12 23 0.09 0.22 
8-6-2009 23 52 0.09 0.33 
8-6-2009 52 90 0.08 0.35 
8-6-2009 90 117 0.08 0.35 
8-6-2009 117 133 0.09 0.34 
8-6-2009 133 170 0.11 0.31 

1. Available Water Capacfty suitability ratings based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 
2005). Good >0.10 inlin, Fair 0.05 to 0.10 in.in, and Poor <0.05 inches 

2. Estimated K factor suitability ratings based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 
Good <0.37, Fair 0.3 ..... 7;..,..' a_nd_P_o_o_r >'T"0_.3_7. __ -r-_____ -T _____ ---. 

I Good I Fair Poor Unacceptable 

INCORPORATED 
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Table 1-2. Available water capacity and K factor by soil horizon . 
Availabte Water 

Capacityl 

Begin Esl.imate K Factor Estimate2 

SampJelD Depth End Depth (Saxton 2006) (Renard 1997) 

em em in/in 

8-7-2009 5 13 0.07 0.33 

8-7-2009 13 25 0.08 0.32 

B-7-2009 25 60 0.06 0.31 
8 -7-2009 60 90 0.06 0.32 

8 -7-2009 90 123 0.04 0.35 

B-7-2009 123 155 0.07 0.21 

8-8-2009 2 11 0.08 0.24 

8-8-2009 11 28 0.10 0.23 

8-9-2009 0 10 0.07 0.33 

B-9-2009 10 30 0.08 0.32 

8-9-2009 30 65 0.06 0.31 

8-9-2009 65 105 0.06 0.32 

8-9-2009 105 155 0.04 0.35 

8-10-2009 0 10 0.07 0.21 

B-1 0-2009 10 33 0.06 0.25 
8-10-2009 33 56 0.06 0.27 

8-10-2009 56 80 0.06 0.29 
8-10-2009 80 115 0.07 0.32 

8-10-2009 115 160 0.06 0.34 

8-11-2009 3 10 0.13 0.22 

8-11-2009 10 29 0.12 0.25 

8-11-2009 29 80 0.06 0.31 

8-11-2009 80 114 0.10 0.33 

8-11-2009 11 4 135 0.06 0.35 

8-11-2009 135 160 0.12 0.35 

8-12-2009 1 14 0.06 0.24 

8-12-2009 14 30 0.07 0.29 

8-12-2009 30 75 0.06 0.32 

8-12-2009 75 120 0.05 0.34 

8-12-2009 120 166 0.10 0.32 

1. Available Water Capacity suitability ratings based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 
2005). Good >0.10 inlin, Fair 0.05 to 0.10 (n.in, and Poor <0.05 inches 

2. Estimated K factor suitability ratings based on Guidelines for Management of Topsoil and Overburden (Utah DOGM, 2005). 
Good <0.37, Fair O.3~7:..;.. a;;.;n~d ;....Po:;,,:;;o..;,..r >-r0~.3,.;..;7. __ ..,-_____ --,. _____ ---. 

I Good I Fair P.oor Unacceptable 
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Soli Analysis Report 

Long Resource Consuttants, Inc. 

1960 West Deep Creek Road 

Project: B Canyon Road Overburden 
Morgan, UT 84050 

Date Received: 11/30/2009 

Electrical Ol{}anic 

Depths pH Saturation Conductivity Matter 
Lab 10 Sample 10 em S.u. % dS/m % 

S0911391'()01 8-6-2009 1-12 7.0 46.3 0.70 6.7 
S0911391'()02 6·6-2009 12-23 7.0 40.7 0.55 5.5 
S0911391-o03 8-6-2009 23-52 7 .0 42.8 0.40 2.1 
S0911391'()04 6-6-2009 52-90 7.1 31.5 0.51 1.2 
S0911391.()OS 8-6-2009 90-117 7.2 35.5 0.56 1.1 
S0911391-o06 8-6-2009 117-133 7.4 35.5 0.59 1.2 
S0911391'()07 8·6-2009 133-170 7.5 42.2 0.66 1.6 

These results apply only to the samples tested. 

PE PE 
Calc ium Magnesium 

meqJL meqfl 

4.49 1.04 

3.83 1.24 

2.47 0.95 

2.24 1.53 

2. 14 1.96 

2.02 2.93 

1.69 3.98 

Inter-Mountain ~or1es , Inc . 

1673 Terra Avenue, Sheridan. Wyoming 82BO i 

(307) 572-8.945 

Report 10: S09 11391 oo1 

Date Reported: 1211812009 

Work Order: S09 11391 

PE PE 

Potassium Sodium SAR 

meQIL maqll 

0.10 

0.63 0 .16 0.10 

0.27 0.12 0.09 

0.6 1 0. 19 0.14 

0 04 7 0.24 0.17 

0.26 0.24 0.15 

0 .22 029 0.i7 

,&Ibreviations for extractants: PE== Saturated Paste Extract, H20Sol= water soluble,AB-OTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalale 

breviations used in acid base accounting: T.S.= Total Sulfur. AB= Acid Base, ASP:: Acid Base Potential, PyrS~ Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur: Neutral. PoLe: Neutralization PO lential 

Iscel1aneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC- Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

~viewed by: :0-=:-~-=--~~-:--:--C6VL.~:.....:::=::.-____ _ 
Karen Secor, Soil Lab Supervisor :0 
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Inter-Mountain ~tories . Inc. 

1673 Terra Avenue . Shendan. Wyo 

(307) 672-8945 

Soil Analysis Report 

Long Resource Consuttants, tnc. 

1960 West Deep Creek Road 
Report 10 : S091139 1001 

Project: B Canyon Road Overburden 
Morgan, UT 84050 

Date Reported: 812009 

Date Received: 11/30/2009 Work Order: 80911391 

Very Fine 

Depths Sand sm Clay Texture Sand C03 
Lab 10 Sample 10 em % % % % % 

50911391-001 8-6·2009 1-12 59.0 30.0 12.0 Sandy Loam 18.5 5.4 
50911391 -002 B-6-2009 12-23 54.0 31.0 15.0 Sandy Loam 18.0 9.5 
50911391-003 8-6-2009 23·52 46.0 35.0 19.0 loam 14.0 7.4 
S0911391-o04 8-6-2009 52-90 72.0 16.0 12.0 Sandy loam 31.8 12.2 
80911391-005 8-6-2009 90-117 72.0 18.0 10.0 Sandy Loam 28.3 9.4 
S0911391-006 B-6-2009 '17-133 56.0 26.0 18.0 Sandy Loam 23.7 17.6 
S0911391-o07 8·6·2009 133·170 42.0 38.0 20.0 Loam 6.5 13.0 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= Saturated Paste Extract. H20S01= water solubJe,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

AtJ.!eviations used in acid base accounting: T.S.= Total Sulfur, AS: Acid Base. ASP"" Acid Base Potential, PyrS= Pyritic Sulfur, PYHOrg= Pyritic Sulfur + Organic Sulfui, Neutral. Po!. .. Neutralization Potential 
M~lIaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP: Exchangeable Sodium Percentage o 
~jewedby: K~~~ 
o 
:::0 

~ 
m 
CJ 

Karen Secor, Soil Lab Supervisor 
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Project: B Canyon Road Overburden 

Date Received: 11/30/2009 

Nitrogen 

Depths Nitrate 

tabiD SamplelD cm ppm 

80911391-001 8-6-2009 1-12 3.9 

S0911391-002 8-6-2009 12-23 <0.1 

S0911391-003 B-6-2009 23-52 <0.1 

S0911391-004 B-6-2009 52-90 2.4 

S091 1 391-005 B-6-2009 90-117 6.8 

S0911391-006 8-6-2009 117-133 6.8 

S0911391-007 6-6-2009 133-170 12.1 

These results apply only to the samples tested. 

Soil Analysis Report 

Long Resource Consultants, Inc. 

1960 West Deep Creek Road 

Morgan, UT 84050 

Available 

Selenium Boron Phosphorus 

ppm ppm ppm 

<0.02 0.45 20.4 

<0.02 0.25 7.90 

<0.02 0.1 4 4.92 

<0.02 0.13 4.59 

<0.02 0.15 4.96 

<0.02 0.23 4.32 

<0.02 0.22 5.44 

Available Total 

Potassium Carbon 

meq/l 00g °/0 

0.65 4.0 

0.54 4.9 

0.40 1.9 

0.35 1.5 

0.26 1.4 

0.32 2.3 

0.31 1.7 

Inter-Mountain 

1673 Terra Avenue. Sheridan. 

Report 10: S0911 391oo1 

Date Reported : 121 1812009 

Work Order: S09 11 39 1 

TOC 

% 

3.4 

3.7 

1.0 

0.2 

0.3 

0.2 

0.2 

reviatlons for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, MO"" Acid Ammonium Oxalate 

revlations used in acid base accounting: T.S . .: Total Sulfur. AB"" Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= PyriUc Sulfur + Organic SUIlUi, Neutral. Pol.= Neutralization Potential 

~cellaneous Abbreviations: SAR", Sodium Adsorption Ratio. CEe= Cation Exchange Capacity, ESP"" Exchangeable Sodium Percentage 
:n 
8]viewed by: K~A...:s:..e.C6VL.., Page 3 of 4 
:0 Karen Secor, Soil lab Supervisor 
~ 
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Soil Analysis Report 

Long Resource Consultants, Inc. 
Report ID : S0911391001 

1960 West Deep Creek Road 

Project: B Canyon Road Overburden 
Morgan, UT 84050 

Date Reported: 1211812009 

Date Received: 11/30/2009 Work Order: S09 11391 

Total T.S. Neutral. T.S. 
Depths 8ulfur AS Potential ASP 

tabiD SamptelD em % V1000t V1000t V1000t 

S0911391-o01 8-6-2009 1-12 0.04 1.21 53.9 52.7 
80911391-002 6-6·2009 12-23 0.07 2.30 94.8 92.5 
80911391-003 8-6-2009 23-52 <0.01 <0.01 70.2 70.2 
80911391-004 8-6-2009 52·90 <0.01 <0.01 113 11 3 
80911391·005 8·6-2009 90-117 <0.01 <0.01 90.7 90.7 
80911391-006 8 -6-2009 117-133 <0.01 <0.01 172 172 
S0911391-007 8-6-2009 133-170 <0.01 <0.01 122 122 

These resuhs apply only to the samples tested. 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB·DTPA= Ammonium Bicaroonate-DTPA, M O"" Acid Ammonium Oxalate 

Abbreviations used in acid base accounting: T.S.= Total Sulfur. AS: Acid Base, ABP", Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic 8 ullur, Neutral. PoL ... Neutralization Potential 

Mis~laneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC:: Cation Exchange Capacity, ESP ... Exchangeable Sodium Percentage 

. Re& Wed by: -K"~~U9"\...... :n 
- "'0 
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Karen Secor, Soil Lab Supervisor 
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Project: B Canyon Road Topsoil 

Date Received: 11/30/2009 

Lab 10 

S0911393-001 

50911393-002 

50911393-003 

50911393-004 

50911393-005 

80911393-006 

50911393-007 

50911393-008 

50911393-009 

50911393-010 

50911393-011 

50911393-012 

50911393-013 

50911393-014 

50911393-015 

5091139~016 

50911393-017 

50911393-018 

50911393-019 

80911393-020 

Sample ID 

8-4-2009 

8-4-2009 

8-4-2009 

13-4-2009 

8-5-2009 

8-5-2009 

B-5-2009 

B-5-2009 

8-5-2009 

8-7-2009 

8-7-2009 

B-7-2009 

8-7-2009 

8-7-2009 

8-7-2009 

8-8-2009 

B-8-2009 

B-9-2009 

8-9-2009 

8-9-2009 

These results apply onty to the samples tested. 

Depths 

em 

5-23 

23-78 

78-138 

138-180 

1-15 

15-35 

35-70 

70-10B 

108-160 

5-13 

13-25 

25-60 

60-90 

90-123 

123-155 

2-11 

11-28 

0-10 

10-30 

30-65 

pH 

s.u. 

7.1 

7.2 

7.3 

7.1 

72 

7.2 

7.3 

72 

7.3 

7.2 

7.2 

7.2 

7.4 

7.5 

7.5 

7.4 

7.2 

7.4 

7.3 

7.4 

Soil Analysis Report 

Long Resource Consuttants, Inc. 

1960 West Deep Creek Road 
Morgan, UT 84050 

Saturation 

0/0 

41.2 

37.3 

33.7 

67.7 

35.1 

38.8 

35.2 

34.4 

38.6 

57.3 

50.7 

47.1 

39.4 

40.6 

41.3 

45.5 

46.1 

36.8 

34.4 

32.2 

BeclTical 

Conductivity 

dS/m 

0.62 

0.55 

0.34 

0.91 

0.45 

0.45 

0.44 

0.48 

0.44 

0.63 

0.54 

0.53 

0.38 

0.46 

0 .45 

0.40 

0.48 

0.47 

0.47 

0.45 

Organic 

Maller 

% 

3.9 

4.5 

2.9 

2.5 

3.1 

2.7 

3.2 

2.6 

2.4 

6.8 

6.7 

3.2 

2.1 

3.1 

2.5 

4.1 

5.0 

2.6 

1.9 

2.0 

PE 
Calcium 

meqlL 

4.02 

4.13 

2.03 

5.13 

2.81 

2.81 

2.70 

3.13 

2.56 

3.89 

3.21 

3.67 

2.43 

3.24 

2.61 

2.93 

3.62 

3.49 

3.49 

3.05 

PE 
Magnesium 

meqlL 

1.39 

0.94 

0.76 

1.81 

1.26 

1.::32 

1.34 

'.57 

1.47 

1.97 

1.50 

1.30 

0.94 

1.27 

1.18 

0.69 

1.04 

0.69 

0.88 

1.00 

Inter·Mountain 

'673 Terra Avenue, Shendar .. 

Re~ort 10: S09 1139300 1 

Date Reported: 12.118/2009 

Work Order: 5091 1393 

PE 
Potassium 

meqlL 

0.93 

0.34 

0.22 

0.14 

0.33 

0.25 

0.~4 

0.26 

O. 

1. '1 5 

0.78 

0,42 

0.28 

0.13 

0.06 

0.1 7 

0.13 

0.19 

0.20 

0.31 

PE 

Sodium 

meqIL 

0.24 

0.29 

0.42 

1.07 

0 .14 

0.26 

0.20 

0.47 

0.3 1 

0.3 1 

0.24 

0.29 

0.36 

0.61 

0.55 

0.i7 

0.29 

0.17 

0.20 

0.21 

SAR 

0.15 

0.18 

0.36 

0.58 

0. '0 

0.18 

0.14 

0.3 1 

0.22 

0 .18 

0.15 

0.18 

0.28 

0.41 

0.40 

0.13 

0.19 

0.12 

0.13 

0.15 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AS·OTPA= Ammonium Biearbonate-OTPA, AAO= Acid Ammonium Oxalate 

reviations used in acid base accounting: T.S.= Total 5ulfur. AB= Acid Base. ABP:: Acid Base Potential, PyrS". Pyritic Sulfur, Pyr+Org"" Pyritic Sulfur + Organic Sulfur. Neutral. Pot.= Neutralization Potential 
~cellaneous Abbrevia1ions: SAR= Sodium Adsorption Ratio, CEC .. Cation Exchange Capacity. E5P", Exchangeable Sodium Percentage 
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Project: B Canyon Road Topsoil 

Date Received: 11/30/2009 

LablD 

S0911393-001 

S0911393-o02 

50911393-003 

S0911393-004 

S0911393-Q05 

S0911393-o06 

S0911393-o07 

S0911393-008 

S0911393-009 

S0911393-010 

S0911393-011 

S0911393-012 

S0911393-013 

S0911393-Q14 

S0911393-015 

S0911393-o16 

S0911393-o17 

S0911393·018 

S0911393-019 

S0911393-020 

sample 10 

8-4-2009 

B-4-2009 

8-4-2009 

B-4-2009 

8-5-2009 

9-5-2009 

S-5-2009 

8-5-2009 

8-5-2009 

8 -7-2009 

8·7-2009 

8-7-2009 

8-7-2009 

8-7-2009 

8·7-2009 

9-8-2009 

S-8-2009 

B-9·2009 

B-9-2009 

8-9-2009 

Depths 

em 

5-23 

23-78 

78-138 

138-180 

1-15 

15-35 

35-70 

70-108 

108-160 

5·13 

13-25 

25-60 

SO-90 

90-123 

123-155 

2-11 

11·28 

0-10 

10-30 

30-65 

These results apply only to the samples tested. 

Sand 

% 

48.0 

44.0 

43.0 

34.0 

64.0 

54.0 

60.0 

54.0 

54.0 

50.0 

52.0 

49.0 

51 .0 

42.0 

4S.0 

72.0 

63_0 

71 .0 

72.0 

72.0 

Soil Analysis Report 

Long Resource Ccnsuttants, Inc. 

1960 West Deep Creek Road 
Morgan; UT 84050 

Silt 

% 

37.0 

37.0 

36.0 

39.0 

25.0 

29.0 

26.0 

29.0 

26.0 

36.0 

32.0 

34.0 

32.0 

37.0 

34.0 

17.0 

24.0 

22.0 

19.0 

18.0 

Clay Texture 

% 

15.0 Loam 

19.0 Loam 

21 .0 Loam 

27.0 Clay Loam 

11 .0 Sandy Loam 

17.0 Sandy Loam 

14.0 Sandy Loam 

17.0 Sandy Loam 

20 .0 Sandy Clay Loam 

14 .0 Loam 

16.0 Sandy Loam 

17.0 Loam 

17.0 Loam 

21.0 Loam 

20.0 Loam 

11 .0 Sandy Loam 

13.0 Sandy Loam 

7.0 Sandy loam 

9.0 Sandy Loam 

10.0 Sandy Loam 

Very Fine 

Sand 

% 

13.2 

11.1 

11.7 

8.6 

24.4 

18.1 

20.3 

20.5 

17.1 

19.6 

15.7 

14.5 

12.6 

10.4 

12.4 

26.6 

23.1 

26.6 

26.7 

27.1 

C03 

% 

0.8 

0.8 

O.S 

O.B 

8.1 

7.3 

7.2 

10.1 

12.7 

2.7 

2.3 

1.2 

2.1 

7.3 

B.3 

5.1 

3.0 

11.0 

12.0 

14.5 

lnler-Mounlai 

1673 Terra Avenue. Sr;erida ... 

Report 10: S0911393001 

Date Reported: 1211812009 

Work Order: S0911393 

Nitrogen 

Nitrate 

ppm 

<0.1 

<:0.1 

<0. 1 

<:0. 1 

<0. 1 

<0 . 

<0 .1 

<0 .1 

<0. 1 

<0. 

<:0. 1 

<0.1 

<0.1 

<:0.1 

<:0.1 

<0.1 

<0.1 

<0. 1 

<0.1 

<0.1 

Available 

Phosphorus 

ppm 

30.2 

10.8 

3.92 

4 . .i9 

5.84 

5.26 

4.51 

4.50 

4.1 4 

21.9 

13.4 

7.1 

4.64 

5.40 

4.86 

10.7 

10.8 

7.57 

4.11 

4.49 

m 

vailable 

0.71 

0.404 

0.38 

0.26 

028 

0.28 

0 .31 

0 .24 

0.22 

1.0 

0.90 

0.56 

0.42 

0.27 

0.18 

0.30 

0.33 

0.31 

0 .19 

0 .22 

brevia1ions for extractan1S: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, MO: Acid Ammonium Oxalate 
breviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyrltic Sulfur + Organic Sulfur, Neutral. Pot.., NeutralizatIon Potential 

:.uisceUaneous Abbreviations: SAR"" Sodium Adsorption Ratio, CEC", Cation Exchange Capacity, ESP ... Exchangeable Sodium Percentage 
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Soil Analysis Report 

Long Resouroe Consultants, Inc. ReportlD: 509 11393001 
1960 West Deep Creek Road 

Project: B Canyon Road Topsoil 
Morgan, UT 84050 

Date Reported: 1211812009 

Date Received: 11/30/2009 Work Order: S0911393 

Total Neutral. 

Depths Carbon TOe Potential 
Lab 10 Sample 10 cm % % Vl000t 

50911393-001 8-4-2009 5-23 1.9 1.8 6.85 
50911393-002 8-4-2009 23-78 1.8 1.7 8.88 
50911393-003 8-4-2009 78-138 1.1 1.0 5.90 
80911393-004 9-4-2009 138-180 1.0 0.9 7.15 
50911393-005 9-5-2009 1-15 1.8 0.8 82.8 
50911393-006 9-5-2009 1~5 1.7 0.7 80.9 
S0911393-o07 8-5-2009 35-70 2.0 1.0 79.0 
S0911393-o08 8-5-2009 70-108 2.0 0.7 111 
S0911393-009 9-5-2009 108-160 2.2 0.6 132 
S0911393-010 8-7-2009 5-13 3.5 3.2 27.0 
S0911393-o11 9-7·2009 13-25 2.7 2.5 22.6 
S0911393-o12 8-7-2009 25-60 1.6 1.4 13.2 
50911393-013 8-7-2009 60·90 0.8 0.6 18.4 
S0911393-o14 9-7-2009 90-123 1.9 1.0 78.6 
50911393-015 8-7-2009 123-155 1.5 0.5 79.9 
S0911393-016 8-8-2009 2-11 2.1 1.5 49.2 
S0911393-017 8·8-2009 11-28 2.0 1.6 29.6 
S0911393-018 8-9-2009 0-10 1.7 0.5 105 
S0911393-019 9-9-2009 10-30 1.8 0.4 121 
50911393-020 8-9-2009 30-65 2.3 0.5 144 

These results apply only to the samples tested. 

- . bbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,A9-0TPA= Ammonium 9icaroonate-OTPA, AAO= Acid Ammonium Oxalate 

bbreviations used in acid base accounting: T.S,= Total Sulfur. AS= Acid 8ase, ASP ... Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potef"ltlaJ 
~Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEe,., Cation Exchange Capacily, ESP= Exchangeable Sodium Percentage 

8 Reviewed by: K"~.A...s.e.C6V\.
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B Canyon Road 

Pedon ID: 8-5-09 
Description Date: t 1/0612009 
Describer: Robert Long 

Soil Name As Deser'bed/Sampled: Foy 
Classification: Loamy-skeletal, mixed, superactive, mesic Aridie Caiciustepts 

County or Parish: WY007 - Carbon 
State or Territory: UT - Utah 
7.5' Quad: 39110-E4 - Sunnyside, Utah 
UTM: 549185E, 4384530N -- Datum NAD83, Zone 12 

8-5-09 

Legal Description: Section 14, Township 14 South, Range 13 East of the Uintah Meridian 

Landscape: plateau 
Landform: alluvial fan 
Geomorphic Component: Lower third of mountainflank 
Profile Pos: Backslope 
Slope: 86 percent 
Elevation: 2165 meters (71 03 feet) 
Aspect: 1500 

Shape: up/down: Convex; across: Linear 
Complexity: Complex 
Flooding: None 
Ponding: None 
Drainage: Well drained 
Runoff: High 
Permeability: Moderately rapid 
Erosion: Class 1 - Sheet erosion 

Primary Earth Cover: Grasslherbaceous cover; Secondary Eartb Cover: Conifers 
Existing Vegetation: PIED - twoneedle pinyon (Pinus edulis); ARTRW8 - Wyoming big 
sagebrush (Artemisia tridentala ssp. wyomingensis); POA - bluegrass (Poa); CHRYS9-
rabbitbrush (Chrysothamnus); JUOS - Utah juniper (Juniperus osteosperma); THIN6-
intermediate wheatgrass (Thinopyrum intermedium) 
Parent Materials: colluvium 
Bedrock: 

Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Cambic horizon: 15 to 70 centimeters (5.9 to 27.6 inches) and Calcic 
horizon: 70 to 160 centimeters (27.6 to 63 inches) 

OJ - 0 to 1 centimeter (0 to 0.4 inches); needles and twigs. 
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B Canyon Road 

A - 1 to 15 centimeters (0.4 to 5.9 inches); light olive brown (2.SY 5/3) dry, very 
gravelly sandy loam; olive brown (2.5Y 4/3) moist; 64 percent sand; 25 percent silt; 11 
percent clay; weak medium subaogular blocky parting to moderate fine granular and 
weak fine subangular blocky structure; very friable, slightly hard, nonsticky, nonplastic; 
common very fine roots throughout, common fine roots throughout and common coarse 
roots throughout; many very fine tubular pores; 3 percent nonflat subangular 250 to 600 
millimeters (10 to 24 inches) calcareous sandstone fragments, 10 percent flat 
subangular 150 to 380 millimeters (6 to 15 inches) calcareous sandstone fragments, 5 
percent nonflat subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone 
fragments and 30 percent nontlat subangular 2 to 76 millimeters (0.1 to 3 inches) 
calcareous sandstone fragments; electrical conductivity of 0.5 mmhos/cm; 
noneffervescent by Hel, 1 normal; neutral, pH 7.2; clear smooth boundary; CaC038.3 
Percent. 

Bw1 --- 15 to 35 centimeters (5.9 to 13.8 inches); light brownish gray (10YR 6/2) dry, 
very fJaggy sandy loam; dark grayish brown (1 OYR 4/2) moist; 54 percent sand; 29 
percent silt; 17 percent clay; moderate medium subangular blocky structure; very 
friable, hard, nonsticky, nonplastic; many very tine roots throughout, common fine roots 
throughout, common medium roots throughout and common coarse roots throughout; 
common very fine tubular pores; 10 percent nonflat subangular 250 to 600 millimeters 
(10 to 24 inches) calcareous sandstone fragments, 5 percent flat subangufar 150 to 380 
millimeters (6 to 15 inches) calcareous sandstone fragments, 10 percent nonffat 
subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and 
10 percent nonflat subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous 
sandstone fragments; electrical conductivity of 0.5 mmhos/cm; noneffervescent by Hel, 
1 normal; neutral, pH 7.2; gradual smooth boundary; CaC03 8.1 Percent. 

Bw2 -- 35 to 70 centimeters (13.8 to 27.6 inches); light brownish gray (1 OYR 6/2) dry, 
very stony sandy loam; dark grayish brown (10YR 4/2) moist; 60 percent sand; 26 
percent silt; 14 percent clay; moderate medium subangular blocky structure; friable, 
hard, nonsticky, nonplastic; common very fine roots throughout, common fine roots 
throughout and common medium roots throughout; common very fine tubular pores; 15 
percent flat subangular 150 to 380 millimeters (6 to 15 inches) calcareous sandstone 
fragments, 5 percent nonfJat subangular 250 to 600 millimeters (10 to 24 inches) 
calcareous sandstone fragments, 10 percent nonflat subangular 76 to 250 millimeters (3 
to 10 inches) calcareous sandstone fragments and 20 percent nontlat subangular 2 to 
76 millimeters (0.1 to 3 inches) calcareous sandstone fragments; electrical conductivity 
of 0.4 mmhos/cm; noneffervescent by Hel, 1 normal; neutral, pH 7.3; clear smooth 
boundary; CaC03 7.9 Percent. 

Bk1 -- 70 to 108 centimeters (27.6 to 42.5 inches); light brownish gray (10YR 6/2) dry, 
very stony sandy loam; dark grayish brown (10YR 4/2) moist; 54 percent sand; 29 
percent silt; 17 percent clay; moderate medium subangufar blocky structure; friable, 
very hard, nonst;cky, nonplastic; common very fine roots throughout and common fine 
roots throughout; common very fine tubular pores; 2 percent (common) fine carbonate 
concretions on bottom of rock fragments; 15 percent nontlat subangular 250 to 600 
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B Canyon Road 8-5-09 

millimeters (10 to 24 inches) calcareous sandstone fragments, 10 percent nenflat 
subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and 
20 percent nonffat subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous 
sandstone fragments; electrical conductivity of 0.5 mmhos/cm; strongly effervescent by 
Hel, 1 normal; neutral, pH 7.2; gradual smooth boundary; CaC03 11.1 Percent. 

Bk2 -- 108 to 160 centimeters (42.5 to 63 inches); light yellowish brown (2.5Y 6/3) dry, 
very channery sandy clay loam; light olive brown (2.5Y 5f3} moist; 54 percent sand; 26 
percent silt; 20 percent clay; weak medium subangular blocky structure; friable, very 
hard, slightly sticky, non plastic; common very fine roots throughout and common fine 
roots throug,hout; common very fine tubular pores; medium masses of carbonate on 
vertical faces of peds and 5 percent (common) fine carbonate concretions on bottom of 
rock fragments; 10 percent nonflat subangular 2 to 76 millimeters (0.1 to 3 inches) 
calcareous sandstone fragments and 20 percent flat subangular 2 to 150 millimeters 
(0.1 to 6 inches) calcareous sandstone fragments; electrical conductivity of 0.4 
mmhos/cm; violently effervescent by Hel, 1 normal; neutral, pH 7.3; CaC03 13.2 
Percent. 
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B Canyon Road 8-6-09 

Pedon ID: B-6-09 

Description Date: 11/13/2009 
Describer: Robert Long 

Soil Name As Deseribed/Sanlpled: Amalia family 
Classification· Loamy-skeletal.. mixed, supernctive, frigid Calcidic Haptustalfs 

County or Parish: WY007 - Carbon 
State 01" Territory: UT - Utah 
7.5' Quad: 39110-E4 - Sunnyside, Utah 
UTM: 549119E, 438445 IN -- Datum NAD83, Zone 12 
Legal Description: Section 14, Township 14 South, Range 13 East 

Landscape: plateau 
Landform: stream terrace 
Geomorphic Comp.ooent: Base Slope 
Profile Pos: Toeslope 
Slope: 7 percent 
Elevation: 2150 meters (7053.8 feet) 
Aspect: 2260 

Sbape: up/down: Concave; across: Linear 
Complexity! Simple 
Flooding: None 
PODding: None 
Drainage: WelJ drained 
Runoff: Medium 
Permeability: Moderately rapid 
Erosion: None - deposition 

Primary Earth Cover: Grasslherbaceous cover; Secondary Earth Cover: Shrubby rangeland 
Existing Vegetation! ARTRW8 - Wyonling big sagebrush (Artemisia tridentata ssp. 
wyomingensis); mos -Utah juniper (Juniperus osteosperma); CHR YS9 - rabbitbrush 
(Chrysothamnus); THIN6 - intermediate wheatgrass (Thinopyrum intennedium) 
Parent Materials: alluvium 
Bedrock: 

Particle Size Control Section: 12 to 52 centimeters (4.7 to 20.5 inches) 
Diagnostic Features: Argillic horizon: 12 to 52 centimeters (4.7 to 20.5 inches) and CaJcic 
horjzon: 52 to 170 centimeters (20.5 to 66.9 inches) 
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B Canyon Road 8-6-09 

01-- 0 to 1 centimeter (0 to 0.4 inches); Leaves and Twigs. 

A -- 1 to 12 centimeters (0.4 to 4.7 inches); pale brown (10YR 6/3) dry, very cobbly 
sandy loam; brown (10YR 4/3) moist; 58 percent sand; 30 percent silt; 12 percent clay; 
moderate medium subangular blocky structure; very friable, slightly hard. nonsticky, 
nonplastic; many very fine roots throughout, common fine roots throughout, common 
medium roots throughout and common coarse roots throughout; 15 percent nonflat 
subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and 
20 percent nonf1at subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous 
sandstone fragments; very slightly effervescent by Hel, 1 normal; neutral, pH 7; clear 
smooth boundary; CaC03 5.4 Percent. 

Bt-12 to 23 centimeters (4.7 to 9.1 inches); pale brown (10YR 6/3) dry, very cobbly 
sandy loam; brown (10YR 4/3) moist; 54 percent sand; 31 percent silt; 15 percent clay; 
moderate medium subangular blocky structure; friable, hard, nonst;cky, nonplastic; 
many very fine roots throughout, common fine roots throughout, common medium roots 
throughout and common coarse roots throughout; 50 percent (many) clay films on all 
faces of peds; 1 percent (few) fine threadlike carbonate concretions on bottom of rock 
fragments; 15 percent nonflat subangular 76 to 250 millimeters (3 to 10 inches) 
calcareous sandstone fragments and 20 percent nonflat subangufar 2 to 76 mimmeters 
(0.1 to 3 inches) calcareous sandstone fragments; very slightly effelVescent by Hel, 1 
normal; neutral, pH 7; 4% f coal fragments; clear wavy boundary; CaC03 9.5 Percent. 

Btk -- 23 to 52 centimeters (9.1 to 20.5 inches); very pale brown (10YR 7/3) dry, very 
gravelly loam; brown (10YR 5/3) moist; 46 percent sand; 35 percent silt; 19 percent 
clay; moderate medium subangular blocky structure; friable, hard, slightly sticky, 
non plastic; common very fine roots throughout. common fine roots throughout, common 
medium roots throughout and common coarse roots throughout; 40 percent (common) 
clay films on all faces of peds; 2 percent (common) fine threadlike carbonate 
concretions on vertical faces of peds; 5 percent nonflat subangular 76 to 250 millimeters 
(3 to 10 inches) calcareous sandstone fragments and 25 percent nonffat subangular 2 
to 76 milJimeters (0.1 to 3 inches) calcareous sandstone fragments; slightlyeffelVescent 
by Hel, 1 normal; neutral, pH 7; 20/0 vf coal fragments; clear wavy boundary; Cae03 7.4 
Percent. 

2Bk1 -- 52 to 90 centimeters (20.5 to 35.4 inches); very pale brown (10YR 7/4) dry, 
sandy loam; yellowish brown (10YR 5/4) moist; 72 percent sand; 16 percent silt; 12 
percent clay; structure; friable, hard, nonsticky, nonplastic; common very fine roots 
throughout and common fine roots throughout; 2 percent (common) fine threadlike 
masses of carbonate on vertical faces of peds; strongly effervescent by Hel, 1 normal; 
neutral, pH 7.1; gradual smooth boundary; CaCOs 12.2 Percent. 

2Bk2 -- 90 to 117 centimeters (35.4 to 46.1 inches); very pale brown (10YR 7/3) dry, 
sandy loam; brown (10YR 5/3) moist; 72 percent sand; 18 percent silt; 10 percent clay; 
weak medium subangular blocky structure; friable, hard, nonsticky, nonplastic; common 
very fine roots throughout; 8 percent (common) fine threadlike masses of carbonate on 
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B Canyon Road 8-6-09 

vertical faces of peds; strongly effefVescent by HCI, 1 normal; neutral, pH 7.2; 1 cm of 
discontinous black soil at top of horizon; clear sOlooth boundary; CaC03 9.4 Percent. 

3Bk -- 117 to 133 centimeters (46.1 to 52.4 inches); very pale brown (10YR 7/3) dry, 
cobbly sandy loam; brown (10YR 5/3) moist; 56 percent sand; 26 percent silt; 18 
percent day; moderate medium subangular blocky structure; friable, hard, nonsticky. 
nonplastic; common very fine roots throughout; 4 percent (common) fine threadlike 
masses of carbonate on vertical faces of peds; 5 percent nonflat subangular 76 to 250 
millimeters (3 to 10 inches) calcareous sandstone fragments and 15 percent nonftat 
subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous sandstone fragments; 
violently effervescent by Hel, 1 norma!; slightly alkaline, pH 7.4; clear smooth boundary; 
CaC03 17.6 Percent. 

4Bk - 133 to 170 centimeters (52.4 to 66.9 inches); very pale brown (10YR 7/3) dry, 
cobbly loam; brown (10YR 5/3) moist; 42 percent sand; 38 percent silt; 20 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, nonplastic; 
common very fine roots throughout; 4 percent (common) fine threadlike masses of 
carbonate on vertical faces of peds; 5 percent nonflat subangular 76 to 250 millimeters 
(3 to 10 inches) calcareous sandstone fragments and 15 percent nonf1at subangular 2 
to 76 millimeters (0.1 to 3 inches) calcareous sandstone fragments; violently 
effervescent by Hel, 1 normal; slightly alkaline, pH 7.5; CaC03 13 Percent. 
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B Canyon Road 

Pedon ID: B-7~09 

Descrmption Date: 11/1 3/2009 
Describer: Robert Long 

Soil Name As Described/Sampled: Cortyzack 
Classification: Coarse-loamy, mixed, superactive, frigid Calcidic Argjustoils 

County or Parish: UT007 - Carbon 
State or Territory: VT ~ Utah 
7.5' Quad: 39110-E4 - Sunnyside, Utah 
UTM: 548949E, 4384351N - Datum NAD83, Zone 12 

8-7-09 

Legal Description: Section 10, Township 14 South, Range 13 East of the Salt Lake Meridian 

Landscape: plateau 
Landform: canyon 
Geomorphic Component: Mountainbase 
Profile Pos: Footslope 
Slope: 45 percent 
Elevation: 2! 16 meters (7139.] feet) 
Aspect: 3360 

Shape: up/down: Convex; across: Linear 
Conlplexity: Simple 
Flooding: None 
Ponding: None 
Drainage: Well drained 
Runoff: High 
Permeability: Moderately rapid 
Erosion: None - deposition 

Primary Earth Cover: Tree cover; Secondary Earth Cover: Other shrub cover 
Existing Vegetation: PIED - twoneedle pinyon (Pinus edulis); JUOS - Utah juniper (Juniperus 
osteosperma); PSME - Douglas-fir (Pseudotsuga menziesii); ARTRW8 - Wyoming big 
sagebrush (Artemisia !ridentata ssp. wyomingensis); POA - bluegrass (Poa); AGROP2-
wheatgrass (Agropyron) 
Parent Materials: colluvium 
Bedrock: 

Particle Size Control Section: 25 to 75 centimeters (9.8 to 29.5 inches) 
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B Canyon Road 8-7-09 

Diagnostic Features: Mollie epipedon: 5 to 25 centimeters (2 to 9.8 inches). Argillic horizon: 25 
to 90 centimeters (9.8 to 35.4 inches) and Calcic horizon: 90 to 155 centimeters (35.4 to 6 J 

inches) 

01 --- 0 to 3 centimeters (0 to 1.2 inches); Partially decomposing needles, twigs, & 
cones. 

A -- 3 to 13 centimeters (1.2 to 5.1 inches); grayish brown (10YR 5/2) dry, cobbly loam; 
very dark grayish brown (10YR 3/2) moist: 50 percent sand; 36 percent silt; 14 percent 
clay; structure; very friable, slightly hard, nonsticky, nonplastic; many very fine roots 
throughout, many fine roots throughout, common medium roots throughout and 
common coarse roots throughout; many very fine interstitial pores; 5 percent nontlat 
subangular 250 to 600 millimeters (10 to 24 inches) calcareous sandstone fragments, 
15 percent nonflat subangular 76 to 250 millimeters (3 to 10 inches) calcareous 
sandstone fragments and 10 percent nonflat subangular 2 to 76 millimeters (0.1 to 3 
inches) cafcareous sandstone fragments; electrical conductivity of 0.6 mmhos/cm; 
noneffervescent by Hel, 1 normal; neutral, pH 7.2; clear wavy boundary; CaC03 2.7 
Percent. 

AS --13 to 25 centimeters (5.1 to 9.8 inches); grayish brown (10YR 5/2) dry, cobbly 
sandy loam; very dark grayish brown (10YR 3/2) moist; 52 percent sand; 32 percent silt; 
16 percent clay; moderate medium subangular blocky structure; very friable, slightly 
hard, nonsticky, non plastic; many very fine roots throughout, many fine roots 
throughout, comlnon medium roots throughout and common coarse roots throughout; 
many very fine dendritic tubular and common fine dendritic tubular pores; 15 percent 
(few) clay films on all faces of peds; 5 percent nontlat subangular 250 to 600 millimeters 
(10 to 24 inches) calcareous sandstone fragments, 15 percent nonflat subangular 76 to 
250 millimeters (3 to 10 inches) calcareous sandstone fragments and 10 percent nontlat 
subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous sandstone fragments; 
electrical conductivity of 0.5 mmhos/cm; noneffervescent by HCI, 1 normal; neutral, pH 
7.2; clear smooth boundary; CaC03 2.3 Percent. 

Bt -- 25 to 60 centimeters (9.B to 23.6 inches); light brownish gray (10YR 6/2) dry, 
extremely cobbly loam; dark grayish brown (10YR 4/2) moist; 49 percent sand; 34 
percent silt; 17 percent clay; strong medium subangular blocky structure; friable, hard, 
nonsticky, nonplastic; many very fine roots throughout, common fine roots throughout, 
common medium roots throughout and common coarse roots throughout; common very 
fine dendritic tubular and common fine dendritic tubular pores; 15 percent (few) clay 
films on all faces of peds and 25 percent (common) clay films between sand grains; 5 
percent nonflat subangular 250 to 600 millimeters (10 to 24 inches) calcareous 
sandstone fragments, 20 percent nontlat subangular 76 to 250 millimeters (3 to 10 
inches) calcareous sandstone fragments and 5 percent nontlat subangular 2 to 76 
millimeters (0.1 to 3 inches) calcareous sandstone fragments; electrical conductivity of 
0.5 mmhos/cm; slightly effervescent by Hel, 1 normal; neutral, pH 7.2; clear wavy 
boundary; CaC03 1.3 Percent. 
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8 Canyon Road 8-7-09 

Blk -- 60 to 90 centimeters (23.6 to 35.4 inches); pale brown (10YR 6/3) dry, gravelly 
loam; brown (10YR 4/3) moist; 51 percent sand; 32 percent silt; 17 percent clay; 
structure; friable, hard, nonsticky, non plastic; common very fine roots throughout, 
common fine roots throughout, common medium roots throughout and common coarse 
roots throughout; common very fine dendritic tubular pores; 5 percent (few) clay films on 
all faces of peds and 15 percent (few) clay films between sand grains; 2 percent 
(common) fine carbonate concretions on bottom of rock fragments; 2 percent nonflat 
subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and 
25 percent nonflat subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous 
sandstone fragments; electrical conductivity of 0.4 mmhos/cm; strongly effervescent by 
Hef, 1 normal; slightly alkaline, pH 7.4; clear smooth boundary; CaC03 1.8 Percent. 

Bk1 - 90 to 123 centimeters (3S.4 to 48.4 inches); pale brown (10YR 6/3) dry. very 
gravelly loam; brown (10YR 4/3) moist; 42 percent sand; 37 percent silt; 21 percent 
clay; moderate medium subangular blocky structure; friable, hard, sfightty sticky, slightly 
plastic; common very fine roots throughout, common fine roots throughout, common 
medium roots throughout and common coarse roots throughout; common very fine 
dendritic tubular pores; 2 percent (common) fine masses of carbonate on vertical faces 
of peds and 4 percent (common) fine carbonate concretions on bottom of rock 
fragments; 10 percent nanflat subangular 76 to 250 millimeters (3 to 10 inches) 
calcareous sandstone fragments and 25 percent non flat subangular 2 to 76 millimeters 
(0.1 to 3 inches) calcareous sandstone fragments; electrical conductivlty of 0.5 
mmhos/cm; violently effervescent by Hel, 1 normal; slightly alkaline, pH 7.5; clear 
smooth boundary; CaC03 7.9 Percent. 

Bk2 -- 123 to 155 centimeters (48.4 to 61 inches); light brownish gray (10YR 6/2) dry, 
loam; brown (10YR 4/3) moist; 46 percent sand; 34 percent silt; 20 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common very fine roots throughout, common fine roots throughout, common 
medium roots throughout and common coarse roots throughout; common very fine 
dendritic tubular pores; 8 percent (common) fine masses of carbonate on vertical faces 
of peds and 2 percent (common) fine carbonate concretions on bottom of rock 
fragments; 10 percent nontlat subangu'ar 2 to 76 millimeters (0.1 to 3 inches) 
calcareous sandstone fragments; electrical conductivity of 0.5 mmhos/cm; by He" 1 
normal; slightly alkaline, pH 7.5; CaC03 8 Percent. 
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State of Utah 
DEPART MENT OF NATllRAL RESOllRC ES 

o\t I II M: I. H . .... 'I'\' I. Ell 
1~\ , · .. ", i ... · lli"'·I"'" 

I>ivisioll of Oil. Gus and Mining 
J()II :'i It " ,\1.,\ 
/)"'"i",, " jr," 'III ' 

Company Dave Shaver 

Permitee: WEST RIDGE RESOURCES 

Operator: WEST RIDGE RESOURCES 

Site: WEST RIDGE MINE 

Inspection Report 

Permit Number: 

Inspection Type: 

Inspection Date: 

Start DatefTime: 

C0070041 

COURTESY 

Tuesday, January 17, 2012 

1/17/201 21 0:00:00 AM 

End DatefTime: 1/17/2012 1:30:00 PM 

Last Inspection: Tuesday, December 06, 201 1 

I Inspector: Priscilla Burton 

Weather: sun 10F 

InspeclionlD Report Number: 2990 

Accepted by: jhelfric 

2/6/2012 

Address: PO BOX 910, EAST CARBON UT 84520·0910 

County: CARBON 

Permit Type: PERMANENT COAL PROGRAM 

Permit Status: ACTIVE 

Current Acreages Mineral Ownership 

7,600.38 Total Permitted 0 Federal 

30.99 Total Disturbed ~ State 

Phase I , .. 
County 

Phase II I.J Fee 

Phase III 0 Other 

Types of Operations 

\I] Underground 

'-J Surface 

r J Loadout 

r -] Processing 

0 Reprocessing 

Report summary and status for pending enforcement actions, permit conditions, Division Orders. and amendments: 
----------------------------------------------------

Dave Shaver and James Newman (both engineers with Andalex) and I discussed the permitting requirements for re
opening a pre-SMCRA exploration breakout in B Canyon (1/5 mile east of the west ridge mine) that was developed by 
Kaiser Coal Co in the 1960s. The site was recla imed by DOGM/Abandoned Mines in May 1998 (AMR/007/930) , West 
Ridge anticipates reopening this breakout to examine roof stability prior to mining through the area and reclaiming the 
site again with in 6 months. We drove to the site wh ich has slight snow cover (approximately 4 inches) to observe site 
conditions .. 

I 

INCORPORATED 

~& ~ '2~0 2 

Div. of Oil, Gas & Mining 

Inspector's Signature: ~~£12. ~6h.

Priscilla Burton, 

Date Tuesday, JanualmllUlDIl 

Inspector ID Number: 37 
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Permil Number: C0070041 

Inspeclion Type: COURTESY 

Inspection Continuation Sheet 

Inspection Date: Tuesday. January 17. 2012 

REVIEW OF PERMIT. PERFORMANCE STANDARDS PERMIT CONDITION REQUIREMENTS 

1. Substantiate the elements on Ihis inspection by c/)ecking the appropriate performance standard. 
a. For COMPLETE inspections provide narrative justification for any elements not fully inspected unless element is not 

appropriate 10 tile site, in whic/) case check Not Applicable. 
b. For PARTIAL inspections check only 1I1e elements evaluated. 

Page 2 of 3 

2. Document any lIoncompliance situation by reference the NOV issued at the appropriate performance standard listed be/ow. 
3. Reference any narratives written in conjunction with this inspection at the appropriate performace standard listed below. 
4. Provide a brief status report for all pending enforcement actions, permit conditions. Divison Orders. and amendments. 

Evaluated Not Applicable Comment Enforcement 

1. PermiLs, Change, Transfer, Renewal, Sale 1 I 1 1 1 1 1 I 
2. Signs and Markers 1 I 1 I I 1 I J 
3. Topsoil 1v'1 I I 1v'1 [1 

4.a Hydrologic Balance: Diversions l I I 1 r I IJ 
4.b Hydrologic Balance: Sediment Ponds and Impoundments I I I I 1 I r J 

4.c Hydrologic Balance: Other Sediment Control Measures I I I ~ I I J lJ 
4.d Hydrologic Balance: Water Monitoring I I LJ [J Ll 
4 .e HydrologiC Balance: Effluent Limitations t 1 [-J I ~ 0 
5. Explosives I I I I I I l J 
6. Disposal of Excess Spoil , Fills, Benches I I ! 1 I I I ] 
7. Coal Mine Waste, Refuse Piles, Impoundments [I 1-] fl n 
8. Noncoal Waste f1 LJ LJ 0 
9. Protection of Fish, Wildlife and Related Environmental Issues LJ fJ U 0 
10. Slides and Other Damage ['I [J IJ LJ 
11 . Contemporaneous Reclamation n 0 n 0 
12. Backfilling And Grading l~) D ~ 0 
13. Revegetation LJ 0 0 0 
14. Subsidence Control rl rJ 0 0 
15. Cessation of Operations 0 0 0 0 
16.a Roads : Construction, Maintenance, SurfaCing U 0 0 0 
16.b Roads : Drainage Controls 0 0 0 0 
17. Other Transportation Facilities 0 0 0 0 
18. Support Facilities , Utility Installations 0 D 0 0 
19. AVS Check 0 0 0 0 
20. Air Quality Permit 0 0 0 0 
21 . Bonding and Insurance 0 0 0 0 
22. Other 0 0 0 0 
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Permit Number: C0070041 

Inspection Type: COURTESY 

Inspection Date: Tuesday, January 17, 2012 

3. Topsoil 

Inspection Continuation Sheet 

Page 3 of 3 

The site is previously disturbed. Soil surveys upstream of the site may provide 
baseline information . Vegetation visible on the site included sagebrush and 
rabbitbrush. The shrubs should be grubbed ans stockpiled for replacernent on the 
surface as mulch. The surface foot of soil should be salvaged and stockpiled to be 
replaced on the surface of the reclaimed site, 

12. Backfilling And Grading 

The surface foot of material should be handled separately and stored for replacement 
on the surface of the reclaimed site. The remainder of the fill may be stockpiled or 
used for construction of a ramp or roadway to the portal. 
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APPROV]~D SEED MIX FROM AML RECLAMATION 
PROJECT 
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APPENDIX D 

SUNNYSIDE PROJECT REVEGETATION SEED MIX 
MIXED SHRUBIHERBACEOUS SEED MIXTURE 
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APPENDIX D 

SUNNYSIDE PROJECT REVEGETATION SEED MIX 
MIXED SHRUB/HERBACEOUS SEED MIXTURE 

A. 'eed 

Common Name 

Grasses 

Thick spike wheatgrass 
Western wheatgrass 
Slender wheatgrass 
Mountain brome 
Indian ricegrass 
Green needlegrass 

Forbs 

Cicer mi !.kvetch 
Palmer penstemon 
Strawberry clover 
Everyday Aster 

Shrubs 

Mountain big sagebrush 
Rubber rabbitbrush 
Four-wing saltbush 
Winterfat 
Wild rose 

Scientific name 

Elymus dasystacl11I1n 
Paseopyrum smithii 
Elymus traehyeaulum 

Bromuopsis cilatus 
Stipa (Oryzopsis) hymenoides 
Stipa viridula 

Astragalus deer 
Penstemon palmeri 
Trifolum sp 
Aster dlensis 

Artemisia tridentata vaseyana 
Chrysothamnus nauseosus 
Atriplex eaneseens 
Ceratoides lanata 
Rosa woodsii 

The planting rate indicated (pounds PLS/acre) is for broadcast seeding and hydroseeding. 

*PLS= Pure Live Seed. 

Pounds 

PLS/Acre 

1.00 
2.00 
2.00 
3.00 
2.00 
2.00 

0.50 
2.00 
2.00 
2.00 

0.50 
l.00 
4.00 
2.00 
2.00 

28.00 

* 

Because packaged seed contains nonviable seed, chaff, and other inert materials in addition to live seed, the 
actual application rate of total seed mix material will be greater than 28 pounds per acre. 
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" 8" Canyon Portal Area 
West Ridge Mine 
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Prepared 
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INTRODUCTION 

The West Ridge Mine, an underground coal mine, is located in "C" Canyon of 

the Book Cliffs Plateau in eastern Utah. West Ridge Resources has plans to re-

open an old mine portal in an adjacent drainage called "B" Canyon. The UTM 

coordinates for the B Canyon Portal area are 05491 77m E; 4384246m N (NAD 27). 

The B Canyon Portal was originally constructed in conjunction with early coal 

mining activities by Kaiser Steel and Sunnyside Coal Mines. Long after the portal 

was vacated, a 1997 technical report called "Evaluation Report of the Portal & 

Shafts of the Kaiser Steel and Sunnyside Coal Mines" (Castle Valley Technical 

Services, September 1997) described the B Canyon Portal as follows: 

(The portal is located up B Canyon, it is a single portal which accesses two entries 
underground. This portal is of steel arched construction with sheet metal covering. It is 
faced with sheet metal and metal screen. The door has been removed but;s still 
attached to the face by a chain and lock. 

Portal opening ;s 16' wide by 8' high. Steel arches are on 3' center. A block seal with 
mortal face is located in by the portal opening. There is no obvious air movement, not 
opening nor voids. There is a 30' by 30' earthen pad immediately in front of the portal 
opening. A 20' long by 30 ' wide berm exists above the entry. II 

For an early photograph of the portal, see Figure 1. 
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Figure 1: Historical Photograph of the B-Canyon Portal (from a Castle Valley Technical Services report, September 1997) 

METHODS 

A review of the available information about the B Canyon was completed. A 

site visit was then conducted on January 18,2012 that included the author, 

Dave Shaver, an engineer from West Ridge Resources, and Joe Helfrich, a 

biologist from the State of Utah, Division of Oil, Gas & Mining (DOGM). 

Qualitative data about the habitat and plant species present onsite were 

collected during the site visit. 
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RESULTS 

Portal Reclamation 

Although the exact date that the B Canyon Portal was constructed was not 

shown in the information that was reviewed for this report, it appears that the 

State of Utah, Abandoned Mine Lands (AML) program sealed and reclaimed 

the site in July 1998. A current photograph of the reclaimed site is shown in 

Figure 2 (compare the yellow arch barely visible here with that shown in Figure 

1 ) . 

Fig u re 2: Current Photograph of the B-Canyon Portal site (photo by J . Newman, December 2011). 
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Plant Species Seeded 

The AML information indicated that a mixture of shrub and herbaceous plants 

were seeded at the site after the portal was sealed and backfilled. The list of 

species planted is shown on Table 1. 

Table 1: Seed Mixture for Revegetation at the B Canyon Portal (1998). 

SCIENTIFIC NAME· COMMON NAME 

Shrubs 

Artemisia tridentata var. vaseyana Mountain big sagebrush 

Alriplex canescens Four-wing saltbush 

Ceratoides lanata W interfat 

Chrysolhamnus nauseosus Rubber rabbitbrush 

Rosa woodsii Wild rose 

Forbs 

Aster chilensis Pacific aster 

Astragalus cicer Cicer milkvetch 

Penstemon palmeri Palmer penstemon 

Trifolium sp. Strawberry clover 

Grasses 

Bromus ciliatus Fringed brome 

Elymus lanceolatus Thickspike wheatgrass 

Elymus trachycaulum Slender wheatgrass 

Elym us smithi; Western wheatgrass 

Stipa hymenoides Indian ricegrass 

Stipa viridula Green needlegrass 

* Scientific names updated for this document. 
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Although not the optimunl time of the year to identify all plant species at the 

site, a list of species observed at the B Canyon Portal area in January 2012 is 

shown on Table 2. 

Table 2: Plant Species List for the B Canyon Portal (2012). 

SCIENTIFIC NAME COMMON NAME 

Shrubs 

Artemisia tridentata var. tridentata Basin big sagebrush 

Artemisia tridentata var. vaseyana Mountain big sagebrush 

Atriplex canescens Four-wing saltbush 

C/lrysofhamnus nauseosus Rubber rabbitbrush 

Ephedra viridis Mormon tea 

Juniperus osteosperma Utah juniper 

Pinus edulis Pinyon-pine 

Pseudotsuga menziesii Douglas fir 

Forbs 

Artemisia dracunculus Tarragon 

Aster chilensis Pacific aster 

Astragalus cicer Cicer m ilkvetch 

Grindelia squarrosa Gumweed 

Penstemon palmeri Palmer penstemon 

Sisymbrium altissimum Tum bling mustard 

Grasses 

Agropyron cristatum Crested wheatgrass 

Elym us lanceolatus Thickspike wheatgrass 

Elymus spicatum Bluebunch wheatgrass 

Elymus trachycaulum Slender wheatgrass 

Elymus smithii Western wheatgrass 

Stipa hymenoides Indian ricegrass INCORPOP,ATED 
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Threatened, Endangered & Sensitive Species 

A vegetation study and a sensitive species survey were conducted previously at 

a Ilearby proposed Gas Vent Site (Vegetation & Sensitive Species: Gas Vent Site 

in "B" Canyon for the West Ridge Mine, Carbon County, Utah. Mt. Nebo 

Scientific, Inc., Springville, UT. April 2010) . The access road for this study began 

at the B Canyon Portal site and continued up-canyon to the proposed drill site. 

In the earlier study, no federally listed or otherwise sensitive species were found 

in the area. Since that study, an updated list of the threatened, endangered & 

candidate species list for Carbon County, Utah has been formulated and has 

been included in this report, along with comments about habitat and the 

likelihood of potential impacts to these species as a result of re-opening the B 

Canyon Portal (Table 3). 

Table 3: Federally listed threatened, endangered & candidate species in Carbon County, Utah and 
notes regarding potential impacts to them as a result of the proposed construction in B Canyon. 

NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage 
Program's Biodiversity Tracking and Conservation System (BIOTICS). This list includes both current and historic records. 

(L~tuPda~donhooary12~, ~W~12~).~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Scientific Name Common Name 

Gila cypha Humpback chub 

6 

Status" Site-Specific Notes 

E Humpback chub in Utah are now confined to a 
few white-water areas in the Colorado, Green, 
and White Rivers. 

These rivers do not occur in the study area. 
The drainage control measures of the site limit 
impacts to the downstream drainage of the 
Colorado River system. 

There should be no impacts to this species as 
a result of re-opening of the portal. 
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Table 3: Federally listed threatened, endangered & candidate species in Carbon County, Utah and 
notes regarding potential impacts to them as a result of the proposed construction in B Canyon" 

NOTE: This list was compiled using known species occurrences and species observations rrom the Utah Natural Heritage 
Program"s Biodiversity Track ing and Conservation System (BIOTICS) . This list includes both currenl anu historic records. 
(L ast updated on January 12 2012) 

Gila elegans Bony tail E 

Xyrauchen texanus Razorback sucker E 

Ptychocheilus lucius Colorado E 
pikeminnow 

Canus lupus Gray Wolf E 

7 

The bony tail is a very rare minnow originally 
native to ll1e Colorado River system . 

These rivers do not occur in the study areas. 
The drainage control measures of the site limit 
impacts to the downstream drainage or the 
Colorado River system. 

There should be no impacls to this species as 
a result of re-opening of the portal. 

This species prefers slow backwater habitals 
and impoundmenls in the Colorado River 
system . Utah Division of Wildlife Resources 
distribution maps of Illis species for Carbon 
County shows to occur near the Green River in 
extreme eastern portion of the county. 

These rivers do not occur in the study areas. 
The drainage control measures of the site limit 
impacts to Ihe downstream drainage of the 
Colorado River system. 

There should be no impacts to this species as 
a result of re-opening of the portal. 

The Colorado pikeminnow is a fish that prefers 
medium to large rivers. With the loss of 
habitat they are now restricted to the upper 
Colorado River system. 

These rivers do not occur in the study area. 
The drainage control measures of the site limit 
impacts to the downstream drainage of the 
Colorado River system. 

There should be no impacts to this species as 
a result of re-opening of the porlal. 

Although once common in Utah. the gray wolf 
was extirpated (exterminated) from the state by 
early settrers. Although they have been 
reintroduced in adjacent states. and may move 
into the state, reintroduction to Utah has been 
planne.d to-date. 

There should be no impacts to this species as 
a result of re-openlng of the portal. 
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Table 3: Federally listed threatened, endangered & candidate species in Carbon County, Utah and 
notes regarding potential impacts to them as a result of the proposed construction In B Canyon. 

NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage 
Program's Biodive rsity Tracking and Conservation System (BIOTIGS). This list includes bolh current and historic records. 
(Las! updated on January 12 2012) 

Mustefa nigripes 

Centrocercus urophasianus 

Sclerocactus wetfandicus 

Pensiemon grahamii 

• Status 
C ::: Candidate 
E = Endangered 
T = Threatened 
Ex::: Extirpated 
p::: Proposed 

Black-footed ferret Ex 

Greater C 

sage-grouse 

Uinta Basin T 
hookless cactus 

Graham T 
beardtongue (P) 

8 

Black-fooled ferrel habitat is primarily prairie 
grasslands. The ferret has a diel consisting of 
almosl 90% prairie dogs. This habitat and 
food source does not occur in the study areas. 

There should be no impacls 10 this species as 
a result of re-opening of the portal. 

Greater sage-grouse inhabit sagebrush zone in 
Utah's mountain valleys and foothills. No 
brooding or winter habitat for this species is 
shown on the DWR database. 

This area in B Canyon is not viable habitat for 
these birds. 

There should be no impacts to this species as 
a result of re-opening of the portal. 

Sclerocactus wetlandicus (also known as S. 
glaucus and S. whipple; var. roseus) generally 
occurs on cobblely, gravelly, or rocky surfaces 
on river terrace deposits along the White and 
Green Rivers of Utah .. 

Sclerocactus wellandicus occurs on varying 
exposures, but is more abundant on south 
facing exposures, and on slopes to about 30 
percent grade; it is most abundant at the point 
where terrace deposits break from level tops to 
steeper side slopes. 

Plant communities and species associated 
with this species are bud sage, shadscale, 
black sagebrush and horsebrush. 

There is no habitat for this cactus at or 
adjacent to the portal site. 

There should be no impacts to this species as 
a result of re-opening of the portal. 

Pensfemon grahamii is uncommon and mostly 
found on shale and talus ledges in the Green 
River formation. This formation does not 
outcrop near the portal area. 

There should be no impacts to this species as 
a result of re-opening of the portal. 
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SUMMARY & CONCLUSIONS 

West Ridge Resources has proposed to re-open an old mine portal in B Canyon. 

This portal was closed, sealed, reclaimed and seeded by the State of Utah, 

Abandoned Mine Lands (AML) program in 1998. A qualitative assessment of the 

vegetation and sensitive species at the portal site was conducted in 2012. A list 

of plant species currently present at the site has been included in this report. 

Additionally, an updated list of the threatened, endangered & candidate 

species list for Carbon County, Utah has also been provided, as welt as 

comments about habitat and the likelihood of potential impacts to these 

species as a result of re-opening the B Canyon Portal. When the work in the re-

opened portal is complete and the site is reclaimed, a similar seed mixture as 

was used by AML could be used for revegetation purposes. 

9 
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ATTACHMENT 10 

ENGINEERING DRAWINGS: 

a) EXISTING PORTAL AREA TOPOGRAPHY 
b) PROPOSED PORTAL OPENING PROJECT 
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PORTAL 
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EXISTING PORTAL 
AREA TOPOGRAPHY 
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ESTIMATED MATERIAL QUANTITIES 
DESCRIPTION TOTAL 
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